Articles

Global burden of dementia in younger people: an analysis of
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Summary
Background Dementia among younger people is rapidly emerging as a global health concern; however, compre-
hensive research on its shifting burden trends remains insufficient.

Methods Data on the prevalence, incidence, mortality, and disability-adjusted life years (DALYs) associated with
dementia occurring in individuals <70 years were extracted from the Global Burden of Diseases, Injuries, and
Risk Factors Study 2021. Average annual percentage changes (AAPCs) were calculated to assess trends in age-
specific rates (ASRs), including age-specific prevalence rates (ASPRs), age-specific incidence rates (ASIRs), age-
specific mortality rates (ASMRs), and age-specific DALY rates (ASDRs) while young-onset dementia (YOD) burden
trends were analyzed. The correlation between ASR/AAPC and the sociodemographic index (SDI) was evaluated.

Findings In 2021, the global prevalence of dementia in individuals <70 years increased by 122.33%, with a 128%
increase in new cases since 1990. Concurrently, deaths and DALYs of individuals <70 years with dementia rose by
119.28% and 119.77%, respectively. The AAPCs of YOD ASRs during 1990-2021 initially increased and then
decreased with increasing SDI levels, with the highest AAPCs of ASPR (2.20 [95%CI: 2.08-2.32] per 100,000), ASIR
(2.25 [95%CI: 2.06-2.45] per 100,000), ASMR (2.04 [95%CI: 1.93-2.15] per 100,000), and ASDR (2.06 [95%CI:
1.99-2.13] per 100,000) observed in middle-SDI levels. Additionally, females <70 years bore a higher burden of
dementia globally, and gender differences are still widening.

Interpretation The growth rate of YOD is accelerating, particularly in the middle to high SDI region with females
bearing a disproportionately higher burden of YOD.
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Introduction

The incidence of dementia increases with age and thus is
commonly perceived as a disease among the elderly.'
However, recent studies have highlighted the preva-
lence of young-onset dementia (YOD),** indicative of
symptom onset at a younger than usual age.”” Two meta-
analyses conducted in 2021 determined the global age-
standardized prevalence and incidence rates of YOD as
119 and 11 per 100,000, respectively, and nearly 3.9

million people aged 30-64 years live with dementia
worldwide.** Undoubtedly, YOD is rapidly emerging as a
major global health challenge. Owing to its earlier onset,
dementia among young patients places a greater burden
on patients, their families, and society.'*'' However, re-
ports on deaths and the DALY burden caused by de-
mentia in younger patients are currently limited.
Furthermore, the prior meta-analysis data used for global
dementia among the younger group predominantly
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Research in context

Evidence before this study

Dementia is a global challenge. Although commonly
associated with the older, the impact of dementia on the
younger should not be overlooked. In order to gather existing
evidence, we searched PubMed, and Web of Science database,
from database inception to May 31, 2024, for papers
published in English, using the terms (“dementia”OR"young-
onset dementia”OR"early-onset dementia”), AND (“GBD” OR
“global disease burden”). Our search yielded 1338 results. Past
epidemiological estimates of global young-onset dementia
(YOD) were analysis primarily sourced from published research
reviews from 1980 to 2018. Moreover, previous data lacks
reporting on the burden of young-onset dementia in different
regions. These studies highlighted the highest prevalence of
dementia among 30-64 is increasing.

Added value of this study

This is the first study to systematic estimate the burden of

global dementia death on people under 70/65 by SDI level,

region, sex and age during 1990-2021. Our research indicates

originated from Europe and North America over a sub-
stantial timeframe, potentially introducing bias into the
results. More importantly, analysis is also lacking on the
trend of the dementia burden in younger groups.

As the number of dementia cases among younger
individuals increases,”” quantifying the dementia
burden in these individuals is essential to inform
effective policy decisions and health system planning.
Herein, we aimed to estimate the trends in dementia-
related prevalence, incidence, deaths, and disability-
adjusted life-years (DALYs) in people <70 and 65 years
old from 1990 to 2021 by region, age, gender, and
sociodemographic index (SDI). These findings pave the
way for strategic and coordinated actions to enhance
health and social security.

Methods

Data sources

This study assessed the prevalence, incidence, mortality,
and DALY burden of dementia using data from the 2021
Global Burden of Diseases, Injuries, and Risk Factors
Study  (GBD) (https:/ /vizhub.healthdata.org/gbd-
results/), adhering to the GBD protocol and the
Guidelines for Accurate and Transparent Health Esti-
mates Reporting (GATHER).” The GBD is the most
extensive ongoing project to estimate the global disease
burden and is updated every 2-3 years. For the 2021
version, the GBD used a vast array of data sources,
including surveys, censuses, vital statistics, and other
health data, to estimate the incidence, prevalence, and
DALYs. Specifically, 36,916 and 22,236 data sources
were used for incidence and prevalence, respectively,

that, across the last thirty years, the prevalence, incidence,
mortality, and DALYs cases of dementia in individuals under
70 have doubled, particularly in middle to high SDI region.
The study unveils the uneven global distribution of YOD and
significant gender disparities. Of particular significance is the
employment of Joinpoint regression analysis in the study to
examine temporal patterns in the burden of dementia under
70/65, identifying crucial instances where significant shifts in
disease indicators occurred.

Implications of all the available evidence

These results offer the newest and most reliable
understanding of YOD's disease burden, serving an
international community of healthcare practitioners such as
doctors, health policymakers, epidemiologists, and YOD-
focused researchers. By emphasizing the vital necessity for
ongoing enhancements in diagnosing, treating, and
managing YOD, the study promotes the refinement of
strategic interventions and the pursuit of novel therapeutic
methodologies.

while 100,983 data sources (19,189 new sources in 2021)
provided DALY estimates. The GBD 2021 estimated the
burden of disease from 288 causes of death, 371 diseases
and injuries, and 88 risk factors across 204 countries and
territories, 18 subregions, and five SDI regions.'*"> The
SDI, an indicator representing fertility rates among fe-
males <25 years, average years of education for in-
dividuals >15 years, and lag-distributed income per
capita, is estimated to represent a comprehensive devel-
opment status that exhibits a robust correlation with
health outcomes.”>'® Detailed descriptions of the meth-
odology for estimating the burden of diseases in GBD
2021 can be found in the Appendix.

In this study, the categories of dementia are referred
to as "Alzheimer’s disease (AD) and other dementias "
in the 2021 GBD. A total of 254 data points were
collected to determine the prevalence of Alzheimer’s
disease and other types of dementia.”” Definitions for
estimating the burden of AD and other types of de-
mentia were based on the criteria from the Diagnostic
and Statistical Manual of Mental Disorders (DSM)-III,
DSM-III-R, DSM-IV, DSM-5, and the International
Classification of Diseases (ICD)-8, ICD-9, or ICD-10."#"
The term YOD indicates dementia with symptom onset
at a younger than usual age, with onset occurring at 60,
65, or 70 years old according to different studies.*”***!
Herein, the dementia-related burden occurring <70
years was considered as the YOD burden initially caused
by AD. We also analyzed dementia in patients aged <65.

Risk factors for dementia

The GBD study estimated the burden of dementia in
individuals <70 years attributable to three risk factors:
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high body mass index (BMI), high fasting plasma
glucose (HFPG), and smoking.”” Each risk factor has a
theoretical minimum risk exposure level (TMREL),
representing the level at which the risk of health out-
comes is the lowest. The TMRELs for each risk factor
were 4.8-5.4 mmol/L for HFPG, 20-25 kg/m? for BMI,
and zero for smoking.?»*

Data analysis

The prevalence, incidence, mortality, and DALY of pa-
tients with dementia <70 and 65 years were evaluated
according to location, age, and gender. The average
annual percentage changes (AAPC), calculated using a
generalized linear model to describe the age-specific
prevalence rate (ASPR), age-specific incidence rate
(ASIR), age-specific mortality rate (ASMR), and age-
specific DALY rate (ASDR) trend over time, were used
to quantify the trends in YOD burden* AAPC values
indicate the annual percentage change (increase,
decrease, or no change). Joint point analysis of the entire
range (1990-2021) was used to reflect the full trend of
the YOD burden.” The relationship between ASR/
AAPC and SDI was evaluated using Spearman’s rank-
order correlation. Gender differences were calculated
by subtracting the ASR of prevalence, incidence, mor-
tality, and DALYs in women from those in men.” In
addition, the population-attributable fraction (PAF) was
used to quantify the proportion of deaths and DALY
attributable to specific risk factors.

The 95% confidence interval, based on 1000 draws
from the posterior distribution of each step in the esti-
mation process, was calculated using the 2.5th and
97.5th percentiles of the ordered 1000 values. All sta-
tistical analyses were performed using the R software
(version 4.2.1). Significance was set at P < 0.05.

Ethics

Due to the use of publicly available data that does not
contain confidential or personally identifiable informa-
tion, the institutional review board has granted an
exemption for this study.

Role of the funding source

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing
of the report.

Results

Global dementia burden in individuals <70 years
during 1990-2021

The global prevalence of dementia in individuals <70 years
increased by 122.33%, rising from 5.91 million in 1990 to
13.14 million in 2021. This corresponded to an age-specific
prevalence rate increase of 54.25%, growing from 115.17
per 100,000 to 177.66 per 100,000. During the same
period, the proportion of prevalence attributed to
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individuals <70 years decreased from 27.11% to 23.11%.
Substantial changes in the prevalence of dementia in in-
dividuals under <70 years occurred in 2003, 2010, and
2015. The most significant period of increase in age-
specific prevalence rate occurred between 2010 and 2015,
with an AAPC of 2.66 (95%CI: 2.35-2.98). Globally, the
incidence of dementia in individuals <70 years rose by
128%, increasing from 1.00 million to 2.28 million during
the past three decades. This corresponds to an age-specific
incidence rate increase of 56.75%, from 19.63 per 100,000
to 30.77 per 100,000. The period from 2010 to 2015
exhibited the highest growth rate (AAPC: 2.55 [95%CI:
2.09-3.02)) (Figs. 1 and 2 and Supplementary Table S1).
The adverse consequences, deaths, and DALY cases of
dementia in individuals <70 increased by 119.28% and
119.77% during 1990-2021, respectively. Meanwhile, the
age-specific mortality rate increased by 51.77%, rising
from 1.41 per 100,000 to 2.14 per 100,000, and the age-
specific DALY rate increased by 52.67%, rising from
61.11 per 100,000 to 93.30 per 100,000. Similar to prev-
alence trends, highest growth rate of age-specific mor-
tality rate (AAPC: 2.86 [95%CI: 2.63-3.10]) and age-
specific DALY rate (AAPC: 2.69 [95%CI: 2.50-2.87])
occurred during 2010-2016 (Figs. 1 and 2 and Table 1).

Dementia burden in individuals <70 years stratified
by SDI between 1990 and 2021
The proportion of individuals with a dementia burden
<70% of the total dementia burden was inversely corre-
lated with the SDI. In 2021, the dementia burden in in-
dividuals <70 years accounted for 35.20%, 35.77%,
16.24%, and 31.02% of the total prevalence, incidence,
death, and DALYs in low-SDI areas, respectively (Fig. 1a).
Consistent with global trends, the ASRs of YOD
prevalence, incidence, deaths, and DALYs increased in
most sub-SDI regions (Fig. 1). The ASRs for YOD
initially increased and then decreased with increasing
SDI levels (P < 0.05) (Supplementary Fig. S1) The
highest age-specific prevalence rate (287.85 [95%CI:
239.17-343.96] per 100,000), age-specific mortality rate
(3.25 [95%CI: 0.72-8.29] per 100,000), and age-specific
DALY rate (143.97 [95%CI: 68.89-318.76] per 100,000)
in 2021 were observed in high-SDI regions, whereas the
highest age-specific incidence rate (48.78 [95%CI:
38.97-60.20] per 100,000) was observed in high-middle-
SDI regions. The highest AAPCs of the age-specific
prevalence rate (2.20 [95%CI: 2.08-2.32] per 100,000),
age-specific incidence rate (2.25 [95%CI: 2.06-2.45] per
100,000), age-specific mortality rate (2.04 [95%CI:
1.93-2.15] per 100,000), and age-specific DALY rate
(2.06 [95%CI: 1.99-2.13] per 100,000) in the middle-SDI
region (Table 1, Fig. 1, Supplementary Fig. S1).
Notably, the trend of dementia burden in individuals
<70 years in low-SDI regions deviated from that in other
sub-SDI regions. Despite an increase in the prevalence,
incidence, death, and DALYs cases of dementia in in-
dividuals <70 years, the ASRs in low-SDI regions


http://www.thelancet.com

Articles

>

The proportion of dementia under 70
to all dementias
2

Number of dementia under 70 w

== Global

High SDI === High-middle SDI == Middle SDI

Low-middle SDI == Low SDI

Prevalence

Incidence

Deaths

DALYs (Disability-Adjusted Life Years)

<

- -
Q\v-%

\

2000 2010 2020

== Global

High SDI == High-middle SDI == Middle SDI

2010

Low-middle SDI == Low SDI

Prevalence

Incidence

Deaths

DALYs (Disability-Adjusted Life Years)

_—/

2x10°

1.5%10°

x40

5x10°

__=,/,ﬁ

0.5%10

5x10

/

_——é

//

_——-‘é

o o o o
1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020
c == Global High SDI == High-middle SDI == Middle SDI Low-middle SDI == Low SDI

s

53

53

53
58
" = Prevalence Incidence Deaths DALYs (Disability-Adjusted Life Years)
HE
- 250 30 125
&R 40
£ 25
o 200 100
2c 30 20
L3 150
o ® 75
DS 15

20

<5 100 50

£ 1.0

% 50 10

1990 2000 2010 2020 1990 2000 2010

2020

1990 2000 2010 2020 1990 2000 2010 2020

Fig. 1: Dementia burden under 70 during 1990-2021 (A) The proportion of dementia in people under 70 to total AD from 1990 to 2021; (B)
Number of prevalence, incidence, death, and DALYs for dementia under 70 from 1990 to 2021; (C) Age specific rate of prevalence, incidence,
death, and DALYs for dementia under 70 from 1990 to 2021. DALY: Disability Adjusted Life Years; SDI: sociodemographic index.

remained stable from 1990 to 2021. Joint point regres-
sion analysis revealed that the prevalence, incidence,
death, and DALYs among individuals <70 years in low-
SDI regions underwent an initial decrease followed by
an increase (Figs. 1 and 2, Table 1, and Supplementary
Fig. S1).

Dementia burden in individuals <70 years stratified
by countries and territories during 1990-2021

At the regional level, the most pronounced increase in
the prevalence of dementia in individuals <70 years
during 1990-2021 was in East Asia (from 129.15 [95%
CI: 106.09-155.37] per 100,000 population to 328.72 [95%
CI: 268.20-396.00] per 100, 000 population; the AAPC
3.02 [95% CI: 2.90-3.14]) and the most pronounced in-
creases in the incidence (AAPC: 3.14 [95% CL
2.89-3.40]), death (AAPC: 2.38 [95% CI: 2.34-0.42]), and
DALY (AAPC: 2.56 [95% CI: 2.46-2.67]) were in East
Asia, Central Latin America, and East Asia, respectively.
By 2021, the highest rate of prevalence (339.82 [95%
CI: 281.06-406.06] per 100,000), death (3.79 [95% CI:
0.82-11.52] per 100,000), and DALY (167.08 [95% CI:
97.55-372.04] per 100,000) was observed in high-income
North America. Meanwhile, the highest rate of incidence
of dementia in individuals <70 years (58.46 [95% CI:

46.97-72.13] per 100,000) was observed in East Asia
(Table 1). Data for countries and territories are shown in
Fig. 3 and Supplementary Table S1.

Dementia burden in individuals <70 years by
gender

Females aged <70 years consistently exhibited a
higher incidence, mortality, and DALY rates for de-
mentia than males both globally and regionally. As of
2021, the worldwide prevalence and incidence of de-
mentia in women <70 years will have surpassed those
in men by 7.41 million and 1.30 million, respectively.
Moreover, gender disparities in the number of deaths
and DALYs reached 0.01 million and 0.51 million,
respectively. Notably, higher SDI regions showed
greater gender disparities, with the most significant
gender difference observed in the high-middle-SDI
region (Fig. 4a and b).

Consistent with the overall trend, the dementia
burden in those <70 years increased in both men and
women (AAPC > 0). Specifically, the gender gap in
dementia-induced age-specific prevalence rate and age-
specific incidence rate swelled by 42.91% (from 34.49
per 100,000 in 1990 to 49.29 per 100,000 in 2021) and
52.61% (from 6.14 per 100,000 in 1990 to 9.37 per
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Fig. 2: Joinpoint regression analysis of dementia prevalence, incidence, mortality, and DALYs in people under 70 from 1990 to 2021 (A)
Joinpoint regression analysis of global dementia prevalence, incidence, mortality, and DALYs in people under 70 from 1990 to 2021. (B)
Joinpoint regression analysis of dementia prevalence, incidence, mortality, and DALYs in people under 70 in high SDI region from 1990 to 2021
(C) Joinpoint regression analysis of dementia prevalence, incidence, mortality, and DALYs in people under 70 in high-middle SDI region from
1990 to 2021. (D) Joinpoint regression analysis of dementia prevalence, incidence, mortality, and DALYs in people under 70 in middle SDI region
from 1990 to 2021 (E) Joinpoint regression analysis of dementia prevalence, incidence, mortality, and DALYs in people under 70 in low-middle
SDI region from 1990 to 2021. (F) Joinpoint regression analysis of dementia prevalence, incidence, mortality, and DALYs in people under 70 in
low SDI region from 1990 to 2021. APC: annual percentage change; AAPC: average annual percentage changes. DALYs: disability-adjusted life-

years; SDI: sociodemographic index. *P < 0.05.

100,000 in 2021), respectively. Concurrently, the gender
disparity in the mortality rate increased from 1.24 per
100,000 to 1.68 per 100,000 and the corresponding
DALY gender gap widened from 20.91 per 100,000 to
30.04 per 100,000 (Fig. 4a and b).
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Dementia burden in individuals <70 by age group
Globally, the prevalence and incidence rates increased
across all age groups from to 1990-2021, and the growth
rate was positively correlated with age (AAPC > 0). The
highest increase in age-specific prevalence rate (AAPC
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Latin (17989.08 (50274.42 (4865  (79.99 (156 (2929.61 (8061.08 (7.92 (1283 (52  (57.63 (162.58 (016 (026 (154 (5418.57 (15202.97 (14.66 (2419 (157
America -26243.11) -72952.13) -70.98)  -116.07) -1.65) -4406.39) -12060.14)  -11.92) -19.19) -1.61) -791.41) -2320.04) -214) -3.69) -175) -26280.51) -76933.62) -71.08)  -122.4) -17)
Australasia  31635.85 60514.86 16811 22152 091 5399.95 10330.02 2869 3781 09 371.36 744.16 197 272 1.06 16195.53 31953.04 86.06 116.97  0.99
(26042.03 (49708.94 (13838 (18196 (0.86 (4283.21 (8348.92 (2276 (3056 (0.86  (79.08 (165.32 (042 (061  (0.97 (7787.04 (15020.78 (4138 (5498  (0.93
-38008.29)  -72371.34) -201.97) -264.92) -0.95) -6714.56) -12798.85)  -35.68) -46.85) -0.95) -1119.42)  -2233.74) -5.95) -818) -114) -36085.16)  -72300.28) -191.75) -264.66) -1.05)
Caribbean  30684.27 61698.4 90.74 139.4 139 5350.08 10777.01 1582 2435 14 355.4 727.47 105 164 1.46 15788.7 3214551 46.69 72.63 143
(25536.78 (51349.92 (75.52 (116.02 (136 (4342.03 (8689.77 (1284 (1963 (135 (7457 (157.96 (022 (036 (142 (7495.48 (14965.24 (2217 (33.81 (14
-36916.83)  -74178.7) -109.17) -167.6) -1.42) -6567.6) -13228.92)  -19.42) -29.89) -144) -1098.46)  -2285.08)  -325) -516) -149) -36282.92)  -74357.65) -107.29) -168) -1.47)
Central Asia  65621.01 126279.8 97.86 136.65 114 11191.66 2164221 1669 2342 115 716.04 1404.72 107 152 118 32866.06 63702.03 49.01 68.93 114
(54044.29 (104681.95 (80.59 (11328  (0.95 (9106.48 (17525.44 (1358 (18.96 (0.95 (150.6 (302.81 (022 (033 (0.89 (15506.9 (30093.57 (23.12 (3257 (0.97
-78722.37) -152432.09)  -11739) -164.95) -133) -13722.63) -26642.1) -20.46) -28.83) -134) -2219.03)  -4352.42) -331) -471) -147) -73545.25) -148524.84)  -109.67) -160.72) -132)
Central 224707.39 280798.23 19174 279.63 123 38374.05 47614.35 3274 47.42 118 2605.46 3364.66 2.22 3.35 129 114598.08 144819.78 97.79 144.22 124
Europe (185480.68  (231749.21 (15827 (23078 (119 (30676.58 (37897.42 (2618 (3774 (113 (549.61 (735.14 (047 (073 (115 (53752.09 (68820.69 (45.87 (6853 (117
-269564.5)  -338700.72)  -230.02) -337.29) -127) -47673.05) -59254.53)  -40.68) -59.01) -123) -8021.77)  -10161.88) -6.84) -10.12) -1.43) -262,302) -322807.66)  -223.82) -321.46) -131)
Central 11472313 333558.93 7154 13937 218 20064.05 56914.77 1251 2378 21 1208.42 3716.62 075 155 238 55897.35 167858.06 34.86 7013 229
Latin (95137.51 (277324.76 (5932 (115.87  (2.15 (16390.95 (45848.85 (1022 (1916 (2.07 (253.96 (795.53 (016 (033 (234 (26814.52 (79243.78 (16.72 (3311 (225
America -138159.84)  -402161.13) -86.15)  -168.03) -2.22) -24546.49) -70120.52) -1531) -29.3) -2.13) -3719.01) -11361.87)  -2.32) -475) -2.42) -126933.38)  -383509.92) -79.15)  -160.24) -2.32)
Central 42793.74 101200.52 79.03 74.94 -0.17 7799.58 18495.94 14.4 137 -017 58872 1546.51 109 115 0.16 24489.63 62773.59 45.22 46.48 0.09
Sub-Saharan  (35740.95 (84476.5 (66 (62.56 (-0.24 (6388.79 (15164.21 (1.8 (1123 (-0.23  (124.96 (320.42 (023 (024  (0.05 (10860.46 (26979.66 (20.06 (19.98 (©
Africa -51183.27) -12115836)  -94.52) -89.72) to -0.1) -9553.72) -22241.24) -17.64) -16.47) -01)  -1774.03)  -4743.85) -328) -351) -0.27) -57769.27) -157511.23)  -106.68) -116.64) -0.17)
East Asia 1522071.44 443510336 12915 32872  3.02 254278.26 788795.86 2158 5846 314 20596.67 4899113 175  3.63 237 868740.17 2210708.92 7371 163.85 256
(1250280.91  (3618591.14  (106.09  (268.2 2.9 (205375.32 (633698.93  (17.43  (46.97 (2.89 (4336.82 (11311.62 (037 (084 (228 (389671.07 (103148229  (33.06 (76.45 (2.46
-1831107.45) -5342755.76)  -15537) -396) -3.14) -310,934) -973194.01)  -2638) -72.13) -3.4) -59098.05) -147342.56) -5.01) -10.92) -2.45) -1947282.96) -4891157.28) -16523) -362.52) -2.67)
Eastern 409010.93 498400.75 19353  268.83 108 68363.19 83102.18 3235 4482 093 4499.1 5925.45 213 32 129 203481.67 256991.97 96.28 13862 12
Europe (331792.51 (407530.06 (156.99  (219.81  (0.61 (54802.52 (65623.68 (25.93 (354 (0.49 (949.02 (1294.04 (045 (07 (0.61 (961733 (119546.23 (45.51 (64.48 (0.55
-496006.05) -602888.56)  -234.69) -325.19) -154) -84914.09)  -103174.29) -40.18) -55.65) -137) -13873.92) -1817323) -6.56) -9.8)  -1.96) -465230.9)  -580712.99) -220.13) -313.22) -1.86)
Eastern 116718.86 254390.42 6218 60.68 -0.06 20359.97 44775.08 10.85 10.68 -0.03 149818 3587.53 0.8 0.86 027 63836.35 149122.96 34.01 35.57 018
Sub-Saharan  (97482.57 (211944.58 (51.93 (5056  (-0.1 (16744.5 (37103.04 (892 (885 (007 (3262 (759.87 (017 (018 (0.2 (29319.84 (66310.08 (1562  (15.82 (013
Africa -139959.15)  -304554.46)  -74.56) -72.65)  to -0.01) -24588.73) -53534.18) -131) -1277) -0.01) -4636.88) -10741.62) -2.47) -2.56) -0.35) -150412.52)  -364133.27) -80.13) -86.86) -0.24)
High- 28593275 481161.69 17637  319.69  1.92 47596.77 82506.23 2936 5482 205 3469.05 5625.24 214 374 178 152387.69 247051.92 93.99 16415 178
income (237693.93  (399161.27 (146.61 (26521 (174 (39351.2 (66403.9 (2427 (4412 (192 (74857 (1255.67 (046 (0.83 (156 (70722.84 (118058.01 (4362 (7844 (159
Asia Pacific  -343498.52)  -577661.66)  -211.87) -383.81) -2.1) -57946.81)  -101419.78)  -3574) -6739) -219) -10669.39) -16550.64)  -6.58) -11) -1.99) -349,305) -540347.32)  -215.46) -359.02) -1.98)

(Table 1 continues on next page)
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Location Prevalence Incidence Deaths DALYs
Number in Number in ASR in ASR in AAPC Number in Number in ASRin  ASRin  AAPC Number in Number in ASR ASR in  AAPC Number in Number in ASR in ASR in AAPC
1990 2021 1990 2021 1990 2021 1990 2021 1990 2021 in 2021 1990 2021 1990 2021
1990
(Continued from previous page)
High- 565337.25 1110750.84 21896  339.82 143 93925.14 177569.89 3638 5432 131 6485.8 12322.04 251 377 132 28427211 546124.12 110.1 167.08 136
income (469492.45  (918700.62 (181.84  (281.06 (139 (75297.34 (141606.07 (2916 (4332 (127 (141858 (2683.32 (055 (0.82 (126 (136263.06  (263283.64 (5278 (8055 (1.3
North -674645.59) -1327272.53) -2613) -406.06) -1.48) -11475118)  -21912572)  -44.44) -67.04) -135) -19889.15) -3764839) -77) -1152) -137) -64000327) -1216067.02) -247.88) -372.04) -1.42)
America
North 310274.58 799473.28 93.46 13266 114 57,021 147371.33 1718 2445 115 3699.72 8989.29 111 149 0.95 162316.05 402532.96 48.89 66.79 1.01
Africaand  (259828.1 (665877.4 (7827 (11049 (111 (46960.62 (120502.08 (1415 (19.99 (112  (798.05 (1985.12 (024 (033 (091 (7520532 (190409.82 (2265 (3159 (0.98
Middle East -371250.18)  -957960.84)  -111.83) -158.95) -1.18) -69357.88)  -178459.45) -20.89) -29.61) -119) -11305.47) -27922.61) -3.41) -4.63) -0.99)  -373865.36) -914162.68) -112.62) -151.69) -1.05)
Oceania 4958.64 11854.64 76.93 86.84 0.39 87838 2108.17 13.63 1544 04 6272 143.78 097  1.05 024 2721.32 6371.84 42.22 46.67 0.32
(4127.72 (9773.43 (64.04 (7159 (0.29 (719.65 (172836 (1116 (1266 (031 (13 (29.83 (02 (022 (012 (1237.55 (2892.72 (192 (2119 (0.23
-5978.77) -14257.09) -9275)  -104.43) -0.49) -1078.2) -2560.33) -1673) -1875) -0.49) -190.74) -444.85) 2.96) -326) -037) -6666.25) -15277.84) -103.42) -11191) -0.4)
South Asia  646136.42 1578733.69 60.39 89.03 1.28 110262.06 265648.98 1031 14.98 124 8198.02 24220.52 0.77 137 193 351148.76 969750.65 32.82 54.68 1.69
(535861.85 (129799279 (5008 (7319 (116 (90470.02 (21492044 (846 (1212 (113 (171873 (5086.84 (016 (029 (181 (157614.05  (421607.96 (1473 (2377 (163
-781708.18)  -1916367.95) -73.06) -108.06) -1.39) -132931.63)  -322889.7) -12.42) -1821) -136) -25646.94) -72555.27) -2.4) -4.09) -2.05) -83124427)  -2301336.16) -77.69) -129.77) -175)
Southeast 458992.04 1173361.59 100.97 175.59 1.81 78151.79 198597.4 17.19 29.72 179 4932.33 14177.76 1.09 212 221 227638.52 624898.59 50.08 93.52 2.07
Asia (379479.64  (969400.93 (8348 (14507 (177 (64726.07 (162482.95 (1424 (2432 (177  (1031.62 (3071.85 (023 (046 (214 (108104.92  (286542.54 (2378  (42.88  (2.01
-548636.1)  -14111003)  -120.69) -21117) -1.84) -94341.35)  -242041.05) -20.75) -36.22) -181) -15460.75) -44951.98) -3.4) -6.73) -2.27) -519084.91)  -1480459.05) -114.19) -221.55) -2.12)
Southern 59712.75 100444.36 127.31 16149 076 10126.65 16978.87 2159 273 0.74 611.43 1101.37 13 177 0.97 28513.67 49844.66 60.79 80.14 0.89
Latin (49715.89 (83576.27 (106 (13437 (071 (8195.21 (13692.2 (17.47 (2201 (0.69  (129.94 (235.26 (028 (038  (0.88 (14016.64 (23912.89 (2988 (3845 (085
America ~72231.47) ~120704.9) -154) -194.07) -0.8) -12462.48)  -20833.03)  -2657) -335) -0.8)  -1908.45)  -3405.6) -4.07) -5.48) -1.07) -63621.82)  -111673.76)  -135.64) -179.55) -0.93)
Southern 41138.91 88755.71 80.48 11432 115 7106.29 15161.83 13.9 1953 112 473.02 1111.84 093 143 1.48 21043.44 47765.52 4116 61.52 132
Sub-Saharan  (34164.19 (733813 (66.83 (9452 (11 (5800.08 (12398.17 (1135 (1597 (107  (99.78 (238.28 (02 (031 (133 (9900.02 (21,892 (1937 (282 (125
Africa -49744.63) -107502.31) -97.31) -13847) -12) -8628.14) -18421.61) -16.88) -2373) -117) -1446.19) -3360.65) -2.83) -433) -164) -47210.01) -110696.82)  -92.35) -142.58) -1.4)
Tropical 175260.56 490326.62 11827 23003 217 2971239 85608.85 2005 4016 227 2301.48 6520.56 155  3.06 224 97035.14 273149.12 65.48 12814 214
Latin (144395.2 (405009.58 (97.44 (190 @ (24572.84 (69229.06 (16.58 (3248 (214  (502.06 (1426.47 (034 (067 (215 (43846.58 (12439928 (2959 (5836  (2.06
America -209709.51)  -588425.24)  -141.52) -276.05) -2.34) -35857.53) -104393.85)  -24.2) -48.97) -2.4) -6999.13)  -19522.03) 4.72) -9.16) -233) -228559.05)  -627318.41)  -154.24) -294.29) -2.22)
Western 684665.43 877849.25 197.27 236.24 0.57 121334.91 155613.95 34.96 41.88 0.58 8014.02 10365.18 231 2.79 0.59 351459.69 453485.49 101.27 122.04 0.59
Europe (564406.13 (716301.97 (162.62 (19277  (0.51 (97555.95 (122712.23 (2811  (33.02 (0.54 (1724.71 (2285.02 0.5 (0.61 (0.53 (167495.5 (216638.44 (48.26 (583 (0.53
-820394.42) -1058149.74) -236.38) -284.76) -0.63) -150150.6) -195907.61)  -43.26) -52.72) -0.63) -24776.43) -3156029) -7.14) -8.49) -0.65) -801512.93)  -1023845.41) -230.94) -275.53) -0.65)
Western 98145.06 216320.26 51.89 44.91 -0.46 16495.52 36596.69 872 7.6 -0.44  1265.07 3022.03 067 0.63 -0.2 54015.53 127366.48 28.56 26.44 -0.26
Sub-Saharan  (81442.94 (178218.15 (43.06 (37 (-0.48 (13462.28 (30175.99 (7.12 (626  (-0.47 (270.42 (631.32 (014 (013  (-03 (24087.79 (55076.65 (1274 (1143 (-033
Africa -118141.72)  -262317.1) -62.46) -54.46) to -0.44) -19939.59)  -43883.05)  -10.54) -9.11) --0.42) -3857.2) -9280.99)  -2.04) -193) to-0.11) -129400.23) -305875.05) -68.42) -63.5) to -0.19)

DALY: Disability-Adjusted Life Years; SDI: sociodemographic index; AAPC: average annual percentage changes.

Table 1: Global and sub-regional dementia burden under 70 during 1990-2021.
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Fig. 3: Dementia burden under 70 by countries and territories (A) The number of prevalence, incidence, death and DALY of dementia under 70
in countries and territories by the year 2021; (B) The rate of prevalence, incidence, death and DALY of dementia under 70 in countries and
territories by the year 2021; (C) The AAPC of prevalence, incidence, death and DALY of dementia burden under 70 in countries and territories by
the year 2021. DALY: Disability-Adjusted Life Years; AAPC: average annual percentage changes. ASPR: age-specific prevalence rate; ASIR: age-
specific incidence rate; ASMR: age-specific mortality rate; ASDR: age-specific DALY rate.

of 0.23 [95%CI: 0.17-0.29]) and ASIR (AAPC of 0.26
[95%CI: 0.21-0.31]) was observed in the 65-69 age
group. Meanwhile, the highest increase in mortality
rates was observed in the 40-44 age group (AAPC: 0.08
[95%CI: 0.04-0.11]) while the DALY rate increased only
after 50 years during 1990-2021. For different SDI re-
gions, the increase in mortality and DALY rates among
different age groups in the low- and low—middle-SDI
regions was significantly higher than that in the other
SDI regions (P < 0.05) (Supplementary Tables S2 and
S3).

The proportion of the dementia burden escalates
with age; notably, the 65-69 age group represents >40%
of the dementia burden in individuals <70. Compared
with that in 1990, the proportion of dementia burden in
all age groups <70 years had decreased by 2021.
Changes in the age distribution of the dementia burden
<70 years during 1990-2021 in most SDI subregions
were similar to global trends (Fig. 4; Supplementary
Tables S2 and S3).

Dementia induced deaths and DALYs in individuals
<70 years attributable to risk factors

The GBD 2021 study specifically assessed the impact of
high BMI, HFPG, and smoking on the mortality and
DALYs associated with dementia in patients <70 years
(Supplementary Fig. S2). Globally, smoking is respon-
sible for over 7% of both dementia-related deaths and
DALYs in individuals <70. Nearly 8% of dementia-

related deaths and DALY in individuals <70 was
related to high BMI while 25% of dementia-induced
deaths and DALY in individuals <70 was related to
HFPG. The PAF of high BMI and HFPG increased by
nearly 40% and 100% during 1990-2021, respectively.
Conversely, the PAF related to smoking declined by
25%. Across different SDI regions, a higher SDI
correlated with increased PAFs for these risk factors.
Smoking and HFPG had a greater impact on men while
a high BMI had a greater impact on women.

Dementia burden in individuals <65 years

Similar to the burden of dementia under 70 years old,
the burden of dementia under 65 years old is also
rapidly increasing. The global prevalence of dementia in
individuals <65 years increased from 3.68 million in
1990 to 7.76 million in 2021, corresponding to an in-
crease in the age-specific prevalence rate from 341.24 to
363.45 per 100,000. Meanwhile, the global incidence
rate of dementia among people <65 years rose from
59.42 to 64.74 per 100,000 people. The adverse conse-
quences, deaths, and DALY cases, of dementia in in-
dividuals <65 years increased by >100% during
1990-2021, respectively. The age-specific mortality rate
increased from 3.26 to 3.44 per 100,000 people while the
age-specific DALY rate increased from 166.78 to 176.82
per 100,000. The most significant increase in age-
specific prevalence, mortality and DALY rates occurred
between 2006 and 2015 (Supplementary Figs. S3 and S4
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Fig. 4: Gender difference of dementia burden under 70 and dementia burden by age group during 1990-2021 (A) Gender difference of ASPR,
ASIR, ASMR and ASDR of dementia burden under 70 during 1990-2021; (B) Gender difference of the number of prevalence, incidence, death
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and Table S4). Similar to that of dementia in individuals
<70 years, the proportion of dementia burden in in-
dividuals <65 years within the total dementia burden
was inversely correlated with SDI. Age-specific rates of
dementia prevalence, incidence, deaths, and DALYs in
individuals <65 years increased in most sub-SDI regions
except for the low-SDI regions. The highest age-specific
incidence rate (75.90 [95%CI: 49.32-107.83] per
100,000) and the age-specific prevalence rate in 2021
(3.73 [95%CI: 0.72-11.78] per 100,000) were observed in
the high-middle-SDI region. The highest age-specific
mortality rate (423.50 [95%CI: 321.26-546.1] per
100,000) and age-specific DALYs rate (183.18 [95%CI:
82.36-431.73] per 100,000) was observed in high- and
middle-SDI region, respectively. At the regional level,
the most pronounced increase in the prevalence, death,
and DALYs of dementia in individuals <65 years
during 1990-2021 was in high-income North America
(prevalence: AAPC 0.66 [95% CI: 0.61-0.71],
deaths: AAPC 0.66 [95% CI: 0.54-0.79]; DALY: AAPC
0.65 [95% CI: 0.56-0.73]) and the most pronounced
increase in the incidence (AAPC 0.89 [95% CI:
0.64-1.13]) of dementia in individuals <65 years was in
East Asia (Supplementary Figs. S3 and S4 and Table S4).

Similar to that of dementia in individuals <70 years,
females <65 years consistently exhibited higher inci-
dence, mortality, and DALY rates for dementia than
males both globally and sub-SDI regionally, and gender
differences were still widening (Supplementary Figs. S5
and S6).

Discussion

Dementia remains a global challenge. However, the
focus on late-onset dementia (LOD) may marginalize
the burden of dementia in younger individuals.”” To the
best of our knowledge, this is the first study to system-
atically estimate the burden of global dementia in
younger individuals by SDI level, region, gender, and
age. Our research indicates that over the last 30 years,
the global prevalence, incidence, mortality, and DALY
cases of dementia in individuals <70 years have
doubled, alongside a notable acceleration in the growth
rate of the YOD burden over the past decade. Notably,
the AAPCs of YOD ASRs initially increased and then
decreased with increasing SDI levels, with the highest
increase in YOD burden in the middle-SDI level.
Women bear a disproportionately heavier burden of
YOD, and gender differences expanded during
1990-2021. Additionally, the growth rate of YOD
burden varied across different age groups, with a note-
worthy observation that in regions with lower SDI levels,

and the YOD death and DALY burden escalated more
rapidly among younger age groups.

Although dementia is commonly associated with
older adults, its effects on younger individuals should
not be overlooked. Recent meta-analyses encompassing
data from 1980 to 2018 indicate that the prevalence and
incidence of dementia between the ages of 30-64 have
reached 3.9 and 0.37 million, respectively.®* Our current
study, however, reveals that in 2021, the prevalence and
incidence of dementia in individuals <65 years escalated
to 13.14 million and 2.28 million, respectively. Notably,
the prevalence and incidence figures for those <65 years,
standing at 7.76 million and 1.38 million respectively in
2021, starkly exceed prior estimates. This discrepancy
could be partly attributed to the fact that the meta-
analysis used findings from various studies conducted
between 1980 and 2018, whereas our study identified a
more than two-fold increase in the prevalence and
incidence rates over the past three decades. Relying on
historical data to estimate the current burden of YOD
may cause underestimation. Although the incidence of
YOD is substantially lower than that of LOD, the
extended survival underscores its significance as a
public health concern. In addition to prevalence and
incidence analyses, we also estimated the deaths and
DALY burden of YOD for the first time. Between 1990
and 2021, the number of dementia-related deaths and
DALY cases in individuals <70 years surged by nearly
120%. Notably, we found that the growth rate of the
YOD burden has significantly accelerated in the past
decade, both globally and regionally. To date, the timing
of interventions and prevention efforts for dementia
remain unclear. As YOD has become a public health
issue, middle-aged people should take measures to
prevent dementia development.

Concerns about dementia burden have historically
focused on regions with a higher SDI.>** Our study also
demonstrated that high- and high-middle-SDI regions
experienced a heavier burden during 1990-2021. The
historically high prevalence of dementia burden in re-
gions with higher SDI is likely a consequence of eco-
nomic development related to longer lifespans and the
accumulation of risk factors.*® However, economic
development also implies having strong forces to inter-
vene in risk factors and improve medical conditions.
Economic development has gradually westernized the
lifestyles of middle-SDI countries. Prevention programs
for risk factors in middle-SDI countries commenced later
than those in high-SDI countries.’’ As more than one-
third of YOD dementia cases originate from the
middle-SDI region, the increase in YOD burden in these
regions will drive the global YOD burden. To reduce the

and DALY of dementia under 70 during 1990-2021; (C) ASPR, ASIR, ASMR and ASDR of dementia under 70 during 1990-2021 by age group.
ASPR: age-specific prevalence rate; ASIR: age-specific incidence rate; ASMR: age-specific mortality rate; ASDR: age-specific DALY rate; DALYs:

disability-adjusted life-years; SDI: sociodemographic index.
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global YOD burden, dementia care must be added to the
basic medical system in middle-SDI regions.

Previous studies have indicated no substantial
gender disparities in the incidence or prevalence of
YOD.*” However, our results show that women bear a
more substantial burden than men regarding the inci-
dence, prevalence, and adverse outcomes after the dis-
ease. This discrepancy may stem from variations in data
sources analyzed. Although some studies from North
and South America have not observed a gender differ-
ence in the incidence of AD,””* several studies con-
ducted in Europe and Asia have suggested a higher
incidence in women.** The greater burden of dementia
on women is the result of the dual influence of physi-
ological and social environment.”* The level of S-
nitrosamine C3 in the brain of women is higher than
that of men, making them more prone to dementia.”
Furthermore, the inequality in education level and
medical resources makes women more susceptible to
the adverse effects of dementia.***!

As a disease related to aging, the burden of dementia
will undoubtably increase with age.'® More importantly,
this is the first study to examine the YOD burden in low-
SDI regions by age group. Notably, the present study
found that dementia burden under 70 increased in all
age groups in low-SDI regions during 1990-2021, and
the older the age, the faster the increase. Although this
may be related to the increased impact of dementia-
related risk factors on older people, this could also be
related to limited medical and health resources, as well
as a lack of recording of some older dementia.'®**

To the best of our knowledge, this study is the first to
analyze the global burden of YOD based on the 2021
GBD study, which not only describes the YOD burden
by region, gender, and SDI but also shows the effect of
related risk factors. However, this study has some lim-
itations. First, although most epidemiological data in the
2021 GBD classified dementia burden using DSM or
ICD definitions, criteria differences between the DSM
versions could have affected the estimates. Moreover,
owing to the challenges of early diagnosis, the burden of
dementia may have been underestimated, especially in
underdeveloped areas. Third, owing to the limited risk
factors included in the GDB database, some important
risk factors, such as hyperlipidemia, blood pressure, and
the environment, could not be evaluated. Fourth, our
study focused on the changes in the burden of YOD in
different SDI regions and may have overlooked the
impact of other factors on the distribution differences of
YOD in different regions. Fifth, due to the lack of
further segmentation of dementia types in the GBD
data, we could not analyze the impact of different de-
mentia subtypes on the disease burden.

In conclusion, the growth rate of the YOD burden is
accelerating, particularly in the middle to high SDI re-
gions. Females bore a disproportionately higher burden
of YOD, and gender differences were still widening.
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