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Abstract
Background

In 2021 an estimated 55 million people were living with dementia globally, and this number is predicted to
increase to 78 million by the end of this decade. As an irreversible, progressive condition, dementia poses a
serious economic challenge to health systems worldwide. There is also an indirect economic burden on the
informal carers and families looking after individuals living with dementia. Due to the scarcity of updated
estimates about the cost of dementia in the Arab world, this article aims to calculate this economic burden for
the year 2020.

Methods

Using the data relevant to the Arab countries, we estimated the number of individuals above 50 living with
dementia in Arab countries. We calculated the direct cost of dementia, considering the cost per individual with
dementia for the resources used to treat dementia related to the Gross Domestic Product per capita. We also
calculated the indirect cost of dementia, de�ned as the cost of using the caregiver’s time.

Results

The total direct cost of dementia in the region was estimated at $16,462.5 million for those over 50 and
$15,463.8 million for those over 60. In the calculations for indirect cost, we considered the best-case scenario
(1.6 hours per day of caregiver support with activities of daily living) and the worst-case scenario (3.7 hours
per day). For those above the age of 50, the indirect cost was $2,699.2 million for the best-case scenario and
$6,241.9 million for the worst-case scenario. For those above the age of 60, the indirect cost was $2,502.1
million for the best-case scenario and $5,786.0 million for the worst-case scenario.

Conclusions

Our �ndings show that with the demographic changes occurring in the Arab world, dementia will represent a
greater challenge, and the burden of the condition is predicted to increase. The results of this study are
important for the allocation of resources and the �nancing of care for both patients and their caregivers.
Further studies investigating the e�cient use of resources and the cost-effectiveness of interventions in the
region are highly recommended.

Background
Dementia is a clinical condition caused by neurodegeneration and results in cognitive decline and a reduced
capacity for independent living [1]. Individuals with dementia suffer from a range of symptoms including
anxiety, irritability, low mood, hallucinations, delusions, and sleep disorders [2]. Alzheimer’s disease is the most
common type of dementia and accounts for around 60% of cases [3, 4].

Globally, it is estimated that around 55 million people were living with dementia in 2021 and that this number
is predicted to increase to 78 million in 2030 [5]. This increase could be attributed to the growth of the total
population along with a rise in life expectancy. A reduced fertility rate has also contributed to the demographic
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shift towards an aging population. It is predicted that between 2015 and 2050, the number of older people is
expected to increase by 56% in higher-income countries, 138%-185% in middle-income countries and 239% in
low-income countries [6]. Due to these changes in population dynamics, it is also predicted that the Arab world
will have an increase in the prevalence of dementia.

The costs of dementia are important to estimate since the condition incurs an economic burden on health care
systems and caregivers. Thus, the economic burden includes the direct costs (the cost of healthcare
utilization) and the indirect costs (the cost of informal care or of caregivers providing support to dementia
patients). Wimo et al. reported the worldwide cost of dementia in 2009 as $422 billion, with $142 billion (34%)
spent on informal care [7]. A recent study followed a similar methodology to estimate the cost of dementia in
the Arab world for the year 2009 [8]. The study found the total cost of dementia to range between $4.2 billion
(with $1.9 billion for informal care) and $6.7 billion (with $4.4 billion for informal care). The �ndings also
showed that dementia costs accounted for more than 0.75% of the total Gros Domestic Product (GDP) in
Mauritania, Iraq and Egypt, whereas, for the Gulf Cooperation Council, the economic burden was estimated at
less than 0.25% of the GDP. In 2015, the worldwide total cost of dementia was estimated at $818 billion [6].
Although this report also included a regional estimate for North Africa / Middle East ($16.7 billion total cost of
dementia), this cost does not represent the Arab region due to the inclusion of two countries with relatively
large population size in the calculations (Turkey and Iran). This calculation had also not included some
African-based Arab countries. Due to the lack of more updated estimates about the cost of dementia in the
Arab world, this article aims to calculate this economic burden for the year 2020 using the same methodology
as Wimo and colleagues [7].

Methods
The model used to calculate the costs has been derived from other studies [7, 9–11]. This starts with
estimating the number of individuals living with dementia in the country above the age of 50 and 60. We used
the data published on the United Nations’ website that described the distribution of population, age-band, and
gender in all countries. We extracted the data relevant to the Arab countries [12].

Table 1 depicts the dementia prevalence estimates according to age-bands and across gender [13], which we
used to calculate the number of individuals who have dementia in individual Arab countries.
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Table 1
Global dementia prevalence estimates

according to age bands and across gender.

  Dementia prevalence per 10000

Age band Males Female

50–59 12 33

60–69 153 195

70–79 431 554

80–89 1202 1611

90–99 2464 3879

100+ 5455 6694

Note: This table depicts the dementia prevalence estimates according to age bands and across gender [13],
which we used to calculate the number of individuals who have dementia in individual Arab countries.

First, we calculated the direct cost of dementia. We considered the cost per patient for the resources used to
treat dementia related to the GDP per capita based on purchasing power parity (PPP). From previous studies
with the same purpose, the direct cost of dementia per person with the condition was estimated to be around
86.0% of the GDP per capita (PPP based) [9]. Hence, data about the GDP per capita (PPP based) was obtained
from the most recent World Bank estimates [14]. The total direct cost was then calculated with the following
equation: [direct cost in each country = number of individuals with dementia * GDP per capita (PPP based) *
0.860]. It is to be noted that the value of 0.86 had been previously estimated at 0.436, and this had been
increased due to the following reasons: (i) potential increase in the cost of some services; (ii) new services and
the possible increase in service use, and (iii) more up-to-date cost of illness research studies [7, 11]. This
resulted in an amount in United States Dollars (USD). It is to be taken into consideration that the following
countries had other sources of information for estimating the GDP per capita: Syria [15] in addition to Somalia,
and Yemen [16].

We also calculated the indirect cost of dementia, de�ned as the cost of using the caregiver’s time. First, it was
considered that around 90% of people with dementia are living in the community in the Arab countries. This
was in accordance with a similar study where this was estimated to be 90% for less developed countries
(LDCs) [9]. Although not all Arab countries are LDCs, there are still cultural traditions in the Arab world where
people with dementia are often cared for by an informal caregiver (usually a spouse or offspring) within their
own household.

From previous calculations with the same objective, two estimations were made with regard to the hours per
day that caregivers spend on informal care. These estimates were deduced from studies across different
countries where the best-case scenario was 1.6 hours per day while the worst case was 3.7 hours per day [9].
Next, a cost was attributed to each hour spent according to the average hourly wage in each country (average
hourly wage = average monthly wage / 160). If no data on average monthly wage was found, this was
extrapolated from another country with a similar GDP per capita (PPP based). Hence, the best scenario for the
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cost of informal care was: 1.6 hours/day * average hourly wage (USD/hour) * the number of people with
dementia * 0.9. For the worst-case scenario of the indirect cost, the 1.6 hours/day was replaced with 3.7
hours/day. It is to be noted that the hourly wage of a retired caregiver was considered equivalent to the hourly
wage of a caregiver of working age, and although this is not ideal, this strategy is still in accordance with
previous research about the burden of dementia [9].

Results
Table 2 shows the prevalence of dementia in the Arab world in the population over 50 and 60 years of age.
Figure 1 shows the prevalence of dementia in those aged over 60 years on the map of the Arab world.
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Table 2
Prevalence of dementia in the Arab world in

populations over 50 and 60 years of age.
Country Aged 50+ Aged 60+

Algeria 2.61 4.64

Bahrain 1.42 3.2

Comoros 1.84 3.64

Djibouti 2.03 3.92

Egypt 2.25 4.08

Iraq 1.98 4.1

Jordan 2 4.18

Kuwait 1.04 2.65

Lebanon 2.56 4.66

Libya 1.93 4.26

Mauritania 1.92 3.82

Morocco 2.37 4.07

Oman 1.79 4.08

Qatar 0.95 2.72

Saudi Arabia 1.53 3.65

Somalia 1.98 3.74

Palestine 1.97 3.99

Sudan 2.1 4.01

Syria 2.22 4.16

Tunisia 2.6 4.5

United Arab Emirates 0.94 2.59

Yemen 1.98 3.77

The Arab World 2.15 4.10

Supplementary tables (S1 and S2) depict the total population and dementia �gures for the countries belonging
to the Arab world. The highest estimate of those living with dementia above the age of 50 and 60 was in Egypt
(386,002; 367,432), Algeria (227,596; 218,523) and Morocco (203,740; 194,973). The total direct cost of
dementia in the region was estimated at $16,462.5 million (range: $5.1 – $4,183.5 million) for those above 50
and $15,463.8 million (range: $4.8 – $3,982.2 million) for those over 60 years of age. Table 3 shows an
estimate of the number of individuals in Arab countries living with dementia and the direct costs attributed to
dementia.
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Table 3
The number of individuals with dementia in Arab countries and direct costs.

  GDP Per
Capita,
PPP [17]

Number of
Individuals with
Dementia (50+)

Direct Costs
for 50 + age
group (c)

(in million
USD)

Number of
Individuals with
Dementia (60+)

Direct Costs
for 60 + age
group (c)

(in million
USD)

Algeria 11,320 227,596 2,215.7 218,523 2,127.4

Bahrain 43,740 3,717 139.8 3,413 128.4

Comoros 3,152 1,874 5.1 1,754 4.8

Djibouti 5,780 3,305 16.4 3,121 15.5

Egypt 12,602 386,002 4,183.5 367,432 3,982.2

Iraq 9,503 95,525 780.7 89,469 731.2

Jordan 10,351 29,877 266.0 28,058 249.8

Kuwait 47,289 10,062 409.2 8,834 359.3

Lebanon 12,114 39,858 415.2 38,279 398.8

Libya 10,842 23,596 220.0 22,022 205.3

Mauritania 5,388 10,418 48.3 9,764 45.2

Morocco 7,296 203,740 1,278.4 194,973 1,223.4

Oman 28,541 10,919 268.0 10,259 251.8

Palestine 5,688 11,813 57.8 11,091 54.3

Qatar 89,935 3,975 307.4 3,508 271.3

Saudi
Arabia

46,742 92,125 3,703.3 85,172 3,423.8

Somalia
(a)

916 30,477 24.0 28,699 22.6

Sudan 4,244 113,070 412.7 106,870 390.0

Syria (b) 2,794 64,894 155.9 61,608 148.0

Tunisia 10,819 80,507 749.1 77,342 719.6

United
Arab
Emirates

66,747 12,290 705.5 10,739 616.4

Yemen (b) 1,973 59,274 100.6 55,796 94.7

The Arab
world

14,042 1,514,914 16,462.6 1,436,726 15,463.8



Page 8/19

a: GDP per capita, PPP [16]

b: GDP per capita, PPP [15]

c: direct cost = number of individuals with dementia x (86.0% x GDP/capita)

In the calculations for indirect cost, we considered the best-case scenario (1.6 hours per day of caregiver
support with activities of daily living) and the worst-case scenario (3.7 hours per day). For those above the age
of 50, the indirect cost was $2,699.2 million for the best-case scenario and $6,241.9 million for the worst-case
scenario. For those above the age of 60, the indirect cost was $2,502.1 million for the best-case scenario and
$5,786.0 million for the worst-case scenario. The two scenarios of the indirect cost also resulted in a best-case
and worst-case scenario for the total cost of dementia (i.e. the sum of the direct and indirect costs). For those
above the age of 50, the total cost was $19,161.7 million in the best-case scenario and $22,704.4 million in the
worst-case scenario. For those above the age of 60, the total cost was $17,965.9 million in the best-case
scenario and $21,249.9 million in the worst-case scenario. Table 4 shows estimates of average monthly wages
and the number of individuals with dementia living in the community. Table 5 depicts the estimated costs of
informal care for the best-case and worst-case scenarios.  
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Table 4
Estimates of average monthly wages and the number of individuals with dementia living in the community.
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  Average
Monthly
Wage

Monthly
Wage
Estimate
Reference

Number of
Individuals
With
Dementia
(50+)

Individuals
Living In
Community
for 50+ (90%)

Number of
Individuals
With
Dementia
(60+)

Individuals
Living In
Community
for 60+ (90%)

Algeria 304.5 g 227,596 204,836 218,523 196,671

Bahrain 3,772 d 3,717 3,345 3,413 3,072

Comoros 107.5 h 1,874 1,687 1,754 1,579

Djibouti 137 i 3,305 2,975 3,121 2,809

Egypt 155 c 386,002 347,402 367,432 330,689

Iraq 454 c 95,525 85,973 89,469 80,522

Jordan 454 c 29,877 26,889 28,058 25,252

Kuwait 3,873 d 10,062 9,056 8,834 7,951

Lebanon 304.5 g 39,858 35,872 38,279 34,451

Libya 304.5 g 23,596 21,236 22,022 19,820

Mauritania 137 i 10,418 9,376 9,764 8,788

Morocco 155 f 203,740 183,366 194,973 175,476

Oman 2,243 d 10,919 9,827 10,259 9,233

Qatar 4,786 e 3,975 3,578 3,508 3,157

Saudi
Arabia

3,873 d 92,125 82,913 85,172 76,655

Somalia
(a)

107.5 h 30,477 27,429 28,699 25,829

Palestine 137 i 11,813 10,632 11,091 9,982

Sudan 137 i 113,070 101,763 106,870 96,183

Syria (b) 107.5 h 64,894 58,405 61,608 55,447

Tunisia 304.5 g 80,507 72,456 77,342 69,608

United
Arab
Emirates

5,783 d 12,290 11,061 10,739 9,665

Yemen (a) 107.5 h 59,274 53,347 55,796 50,216

The Arab
World

480 Weighted
average

1,514,914 1,363,424 1,436,726 1,293,055
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a: GDP per capita, PPP [16]

b: GDP per capita, PPP is estimated from 2015 [15]

c: Average monthly wage estimates from International Labour Organization [29]

d: For the following GCC countries (Bahrain, Kuwait, Oman, Saudi Arabia, and the United Arab Emirates):
the monthly wage was estimated from Organisation for Economic Co-operation and Development (OECD)
countries with similar GDP per capita [30].

e: The monthly wage was estimated from Luxembourg and Singapore ILO estimate [29]

f: The monthly wage was estimated from Egypt's ILO estimate[29]

g: The monthly wage was estimated from the average of Egypt and Jordan ILO estimates [29]

h: The monthly wage for countries with GDP per capita range of 900–4000 was estimated from Gambia
and Mali ILO estimates [29]

i: The monthly wage for countries with GDP per capita range of 4001–7000 was estimated from Kenya ILO
estimates [29]

NA: Not applicable

 



Page 12/19

Table 5
The estimated indirect cost of informal dementia care for the best-case and worst-case scenarios.

  For those 50+ For those 60+

  Informal
Care
(1.6
h/day)
in
million
USD

Direct
and
Indirect
Costs
(best
case)

Informal
Care
(3.7
h/day)
in
million
USD

Direct
and
Indirect
Costs
(worst
case)

Informal
Care
(1.6
h/day)
in
million
USD

Direct
and
Indirect
Costs
(best
case)

Informal
Care
(3.7
h/day)
in
million
USD

Direct
and
Indirect
Costs
(worst
case)

Algeria 227.7 2,443.4 526.5 2,742.2 218.6 2,345.9 505.5 2,632.8

Bahrain 46.1 185.9 106.5 246.3 42.3 170.7 97.8 226.2

Comoros 0.7 5.7 1.5 6.6 0.6 5.4 1.4 6.2

Djibouti 1.5 17.9 3.4 19.9 1.4 16.9 3.2 18.8

Egypt 196.5 4,380.0 454.5 4,638.0 187.1 4,169.3 432.6 4,414.9

Iraq 142.5 923.2 329.5 1,110.2 133.4 864.6 308.6 1,039.8

Jordan 44.6 310.5 103.0 369.0 41.8 291.6 96.8 346.5

Kuwait 128.0 537.2 296.0 705.2 112.4 471.7 259.9 619.2

Lebanon 39.9 455.1 92.2 507.4 38.3 437.1 88.5 487.3

Libya 23.6 243.6 54.6 274.6 22.0 227.4 50.9 256.3

Mauritania 4.7 53.0 10.8 59.1 4.4 49.6 10.2 55.4

Morocco 103.7 1,382.2 239.9 1,518.3 99.3 1,322.7 229.6 1,453.0

Oman 80.5 348.5 186.0 454.1 75.6 327.4 174.8 426.6

Qatar 62.5 369.9 144.5 452.0 55.2 326.5 127.5 398.9

Saudi
Arabia

1,172.1 4,875.4 2,710.5 6,413.7 1,083.6 4,507.4 2,505.9 5,929.7

Somalia 10.8 34.8 24.9 48.9 10.1 32.7 23.4 46.0

Palestine 5.3 63.1 12.3 70.1 5.0 59.2 11.5 65.8

Sudan 50.9 463.6 117.7 530.3 48.1 438.1 111.2 501.3

Syria 22.9 178.8 53.0 208.9 21.8 169.8 50.3 198.3

Tunisia 80.5 829.6 186.2 935.3 77.4 797.0 178.9 898.5

United
Arab
Emirates

233.5 938.9 539.9 1,245.4 204.0 820.5 471.8 1,088.2

Yemen 20.9 121.5 48.4 149.0 19.7 114.4 45.6 140.2
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  For those 50+ For those 60+

The Arab
World

2,699.4 19,161.8 6,241.8 22,704.5 2,502.1 17,965.9 5,785.9 21,249.9

Legend: The table shows the indirect costs in USD for the best and worst-case scenarios of caregiver time
spent each day. The table also shows the total cost of dementia for each country, i.e. the sum of the direct and
indirect costs of the two scenarios.

For the percent that the total cost makes from the GDP for those above 50, the results for the worst-case
scenario show that this percent was greater or equal to 2.0% for Tunisia and Sudan, while this was less than
0.5% for the United Arab Emirates (UAE) and Qatar.

Figure 2 shows the percentage that total costs represent from the total GDP of each country studied. The most
recent World Bank data was used as a source of information about each country’s total GDP [17].

Discussion
This study found an economic burden of dementia for those 50 years and above amounting to a total of
19.161 billion USD in the best-case scenario and 22.704 billion USD in the worst-case scenario for the year
2020. It is important to note that these costs are estimates rather than precise calculations. Using a
comparable methodology [7, 9–11], the cost estimates for the year 2009 in the Arab region were 4.212 billion
USD for the best-case scenario and 6.707 billion USD for the worst-case scenario [8]. This signi�cant increase
in the economic burden of dementia is due to several reasons. Demographic changes have occurred where, for
example, the total population above the age of 60 in 2020 was about 2.5 times the population above 60 in
2009 (due to ageing and increases in total population). The correlation between GDP per capita and direct cost
also changed from 43.6–86.0% [11]. Lastly, we also found an increase in the average GDP per capita estimate
for the region when calculated so that the average is weighted according to the population of each country.

Even though the World Alzheimer Report 2015 had estimated the cost of dementia at 16.7 billion USD for the
Middle East and North Africa, a different methodology was applied [6]. This cost had also included Turkey and
Iran, where both of these countries had populations estimated at around 78.5 million each [6]. Also, the report
had not provided country-speci�c estimates. This is important due to variations in country income groups
across the region. Countries from the Gulf are considered high-income countries (Bahrain, Kuwait, Oman, Qatar,
Saudi Arabia, and the United Arab Emirates) while the other Arab countries belong to either the middle-income
or low-income groups [18].

For 2020, the international cost of dementia had been estimated at 1.71 trillion USD [19]. Thus, the costs in the
Arab region (for those 50 and above) are around 1.1% (in the best-case scenario) to 1.3% (in the worst-case
scenario) of that, and this is re�ective of individuals with dementia in the region also constituting about 3–4%
of all those with dementia internationally [1]. Yet, compared to other types of health conditions, the economic
burden of dementia is signi�cant. We extrapolated data to compare the direct cost of dementia to the direct
cost of diabetes in the region [20]. Our �ndings showed that the direct cost of dementia in the Arab region is
estimated at around 0.8–0.9 times the direct cost of diabetes.
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One of the limitations of this study was considering global data about prevalence rate to be the same across
all of the Arab countries. We had found four studies from the Arab world estimating the prevalence of
dementia from community samples (in Egypt, Iraq and Lebanon) where data had been collected after 2010. In
Egypt, a study from one city found 4% among those above 60, while another from a governorate found 5% for
the same age group [21, 22]. In Iraq, a study from Baghdad estimated the prevalence rate in the community at
5% above the age of 60 [23]. In Lebanon, a population-based study from two governorates had a prevalence
rate of 7.5% for the age group above 65 years [24]. Hence, there is a scarcity of research about this estimate
from the Arab region and the results of the community studies often do not account for those in nursing
homes yet were mostly within the range of global estimates. The scarcity of research about dementia has been
indicated in a study where El-Masri and colleagues collected data from PubMed about the number of studies
related to neurodegenerative diseases between 2005 and 2019. The results showed that Arab countries had
contributed to only about 0.8% of all publications worldwide related to neurodegenerative disorders (1,311
studies from a total of 169,330) [25]. Research centers in the Arab world have recently started increasing their
research productivity on dementia [25]. Some of the challenges that the Arab region has encountered include
less funding compared to other types of diseases (such as cancer, cardiovascular diseases and diabetes) and
scarcity of specialized institutions [8]. Other challenges relate to the healthcare research infrastructure in the
Arab region overall, economic or political instability in some of the countries, potential bureaucratic or
regulatory hurdles, and a lack of standardizing neuro-psychometric research instruments in the region [8, 26].

Our research also has similar limitations implied in previous international studies that have followed this
methodology [7, 9, 10]. First, the association between GDP per capita and healthcare expenditure is assumed
to also apply to expenditure for the condition of dementia in speci�c. Second, this correlation is mostly based
on studies from developed countries. It is hypothesized that the percentage of GDP per capita expenditure for
the condition increases with an increase in a country's income. However, this is not applied here. Also, even
though this is an economic evaluation, there is no indication about the quality of care provided and the indirect
costs resulting from pre-mature retirement or mortality. The estimated number of hours that caregivers have
spent in care is also mostly from Western studies, even though there is evidence that some Asian cultures
(India, Korea) have similar estimates. Lastly, the hourly wage of a retired individual was considered to be
equivalent to that of a working-age individual. Although this is also considered in similar types of research, this
could have created a minor overestimate of indirect costs.

We found that indirect costs account for almost 20% of the total economic burden. In the Arab world, due to
societal norms, the family members are mostly responsible for caring for patients with dementia. Placing a
person with dementia in a care home is still considered taboo, and in some cases, the stigma exists even if the
patient requires complete nursing care [27]. Some countries in the region with a high burden have introduced
homecare where the caregiver is supported with specialized social service and healthcare teams to provide
better quality care for patients [8].

Conclusions
Despite these limitations, the results of this study are important for the allocation of resources and the
�nancing of care for both patients and their caregivers. The �ndings show that with the demographic changes
occurring in the Arab world, dementia will represent a greater challenge, and the burden of the condition is



Page 15/19

predicted to increase. Studies investigating the e�cient use of resources and the cost-effectiveness of
interventions in the region are highly recommended. Primary prevention can create cost savings, thus the
signi�cance of investing in early interventions and improving the availability and quality of care. Early
diagnosis of the condition is important. Cardio-vascular disease risk factors (smoking, physical inactivity,
hypertension, and diabetes) are also risk factors for dementia [1, 28]. Hence, efforts to integrate this condition
within primary care are also recommended to ensure early monitoring and treatment.
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Figures

Figure 1

Prevalence of dementia in the Arab world. 
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Figure 2

The total cost of dementia for the population over the age of 50 years.
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