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Abstract

Background Autoimmune diseases (ADs) present significant health challenges globally, especially among
adolescents and young adults (AYAs) due to their unique developmental stages. Comprehensive analyses of their
burden are limited. This study leverages the Global Burden of Disease (GBD) 2021 data to assess the global, regional,
and national burden and trends of major ADs among AYAs from 1990 to 2021.

Methods Utilizing data from the Global Burden of Disease (GBD) Study 2021 for individuals aged 15-39 years, we
employed a direct method for age standardization to calculate estimates along with 95% uncertainty intervals (Uls)
for assessing the age-standardized incidence rates (ASIR), prevalence rates (ASPR), and mortality rates (ASMR) of ADs.
The diseases analyzed included rheumatoid arthritis (RA), inflammatory bowel disease (IBD), multiple sclerosis (MS),
type 1 diabetes mellitus (T1DM), Asthma, and Psoriasis. Trends from 1990 to 2021 were analyzed using Joinpoint
regression, providing average annual percentage changes (AAPC) and 95% confidence intervals (Cls).

Result In 2021, the global ASIR, ASPR, and ASMR of RA among AYAs (per 100,000 population) were 9.46 (95% Ul: 5.92
to 13.54), 104.35 (77.44 to 137.84), and 0.016 (0.013 to 0.019), respectively. For IBD, the corresponding rates were 4.08
(3.07 t0 5.37), 29.55 (23.00 to 37.83), and 0.10 (0.07 to 0.12). MS exhibited rates of 1.40 (0.93 to 1.93), 16.05 (12.73 to
19.75), and 0.05 (0.04 to 0.05), respectively. TTDM had rates of 6.63 (3.08 to 11.84), 245.51 (194.21 to 307.56), and 0.54
(0.47 t0 0.60). Asthma demonstrated rates of 232.22 (132.11 to 361.24), 2245.51 (1671.05 to 2917.57), and 0.89 (0.77
to 1.08). Psoriasis showed rates of 55.08 (48.53 to 61.93) and 426.16 (394.12 to 460.18) for ASIR and ASPR, respectively.
From 1990 to 2021, the global ASIR of RA (AAPC=0.47,95% Cl: 0.46 to 0.49), IBD (0.22 [0.12 to 0.33]), MS (0.22 [0.19 to
0.26]), TIDM (0.83 [0.80 to 0.86]), and Psoriasis (0.33 [0.31 to 0.34]) showed increasing trends, whereas Asthma (-0.96
[-1.03 to -0.88]) showed a decreasing trend. The global ASPR of RA (0.70 [0.68 to 0.73]), MS (0.35 [0.32 to 0.37]), TIDM
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and territories.

(0.68 [0.66 to 0.69]), and Psoriasis (0.29 [0.27 to 0.32]) also showed increasing trends, whereas IBD (-0.20 [-0.27 to -0.13])
and Asthma (-1.25 [-1.31 to -1.19]) showed decreasing trends. Notably, the estimated global ASMR of RA (-2.35 [-2.57
to -2.12]), MS (-0.63 [-0.86 to -0.41]), TIDM (-0.35 [-0.56 to -0.14]), and Asthma (-1.35 [-1.44 to -1.26]) in AYAs declined.
Additionally, the burden of disease for ADs in AYAs varies considerably across continents and between 204 countries

Conclusion ADs among AYAs present a substantial public health burden with notable regional disparities in
incidence, prevalence, and mortality rates. Understanding these patterns is essential for developing targeted public
health interventions and policies to mitigate the impact of ADs in this population.

Keywords Autoimmune disease, Epidemiology, Adolescents and young adults, Rheumatoid arthritis, Inflammatory
bowel disease, Multiple sclerosis, Type 1 diabetes mellitus, Asthma, Psoriasis

Introduction

Autoimmune diseases (ADs) are characterized by chronic
inflammatory responses resulting from immune dys-
regulation and loss of self-tolerance. This often leads to
chronic tissue and organ damage, affecting approximately
7.6-9.4% of the global population [1]. Adolescents and
young adults (AYAs), ranging from approximately 15-39
years of age, represent a population undergoing signifi-
cant physical, emotional, and psychosocial changes [2—4].
Studies have indicated that ADs can pose serious health
risks to AYAs [5-7]. However, previous epidemiologic
studies on ADs have primarily focused on entire popula-
tions or elderly populations [8-10], with few reported in
AYAs.

AYAs constitute a unique demographic likely to expe-
rience heightened physical or psychological stress com-
pared to other age groups. This is attributed to the
simultaneous occurrence of specific events in this age
group, such as marriage, initiation of full-time employ-
ment, and living independently away from their parents.
These factors may contribute to unhealthy conditions,
making them less adherent to the treatment of their ill-
nesses and increasing the risk of poor self-management
[11]. ADs not only challenge the health of AYAs during
the initial stages of the disease but also pose significant
risks for long-term health consequences that can pro-
foundly impact their lives. Rheumatoid arthritis (RA) in
AYAs often leads to a lifetime burden of chronic pain
and joint deformity, escalating the risk of early-onset
osteoporosis and cardiovascular diseases [12]. Similarly,
inflammatory bowel disease (IBD) can severely disrupt
nutrient absorption, leading to growth impairments and
increased susceptibility to colorectal cancer later in life
[13]. Multiple sclerosis (MS), diagnosed in young adults,
frequently results in progressive neurological decline,
significantly reducing life expectancy and quality of life
[14]. Adolescents with type 1 diabetes mellitus (T1DM)
face lifelong challenges, including the risk of diabetic
nephropathy and cardiovascular complications, which
are major causes of morbidity and mortality in this group
[15]. Asthma in AYAs can lead to chronic respiratory

dysfunction, impacting physical activity and increasing
the likelihood of chronic obstructive pulmonary disease
in later years [16]. Psoriasis, often perceived as a skin-
only disease, has systemic manifestations that include an
increased risk of metabolic syndrome and cardiovascular
disorders, further complicating the health landscape for
affected AYAs [17]. Therefore, ADs in AYAs emerge as
a significant public health issue. There is an urgent need
for a comprehensive analysis and characterization of the
incidence, prevalence, and mortality rates, along with
their trends in recent years, in young populations world-
wide. Such insights are critical for policymakers in devel-
oping primary prevention strategies.

In this study, we utilized the GBD 2021 dataset to
extract global, regional (African Region, Eastern Medi-
terranean Region, European Region, Region of the Amer-
icas, South-East Asia Region, Western Pacific Region),
and national (204 countries or territory) data about
ADs (RA, IBD, MS, T1DM, Asthma, and Psoriasis) in
the AYAs. Subsequently, we standardized and estimated
the age-standardized incidence, prevalence, and mortal-
ity rates. Furthermore, we conducted a comprehensive
analysis of the trends in these three rates over the last 30
years, aiming to provide valuable insights for the global
prevention and control of ADs.

Methods

Data source

The Global Burden of Disease Study (GBD) is the largest
and most comprehensive global observational epidemio-
logic survey to date. It offers a thorough assessment of
health losses across 204 countries and territories, encom-
passing 369 diseases and injuries, as well as 88 risk fac-
tors, spanning the years 1990 to 2021 %19,

A detailed description of the original data and meth-
odology of GBD has been described in previous pub-
lications [18—21]. In brief, the burden of disease was
estimated using a wide range of data from a representa-
tive population. These data were derived from literature
reviews and identified through research collaborations,
which included published scientific reports of registries
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and cohorts, data from cohort and registry studies,
administrative health data and reports, and population
surveys. DisMod-MR 2.1, an epidemiologic state-transi-
tion disease modeling software, together with MR-BRT, a
Bayesian meta-regression software, were used to produce
consistent disease estimates. Uncertainty intervals (UIs)
were calculated from 1000 draw-levels from the posterior
distribution of models, and 95% Uls were defined as the
2.5th and 97.5th values of the distribution [20, 22].

The estimates and 95% Uls (per 100,000 population)
were extracted from GBD 2021 (http://ghdx.healthdata.
org/gbd-results-tool). The variables included incidence,
prevalence, and mortality at the global, regional, and
national levels. These data were stratified by age (15-39
years), calendar year (1990-2021), causes (RA, IBD, MS,
T1DM, Asthma, and Psoriasis), region (African Region,
Eastern Mediterranean Region, European Region, Region
of the Americas, South-East Asia Region, Western Pacific
Region), and 204 countries or territories.

Definition of ADs

ADs diagnoses and classifications in this study were
based on the clinical criteria outlined by the World
Health Organization (WHO), as well as the International
Statistical Classification of Diseases (ISCD) and the Inter-
national Classification of Diseases and Injuries (ICD-10)
(https://icd.who.int/browse10/2019/en). RA, IBD, MS,
T1DM, Asthma and Psoriasis are classified with the fol-
lowing codes according to the International Classification
of Diseases (ICD-10): RA (M05-M05.9 and M08-M09.8),
IBD (K50 [Crohn’s disease], K51 [Ulcerative colitis], K52
[Indeterminate colitis], K52.8[Other specified noninfec-
tive gastroenteritis and colitis], 52.9 [Noninfective gas-
troenteritis and colitis, unspecified]), MS (G35-G35.0),
T1DM (E10-E10.11, E10.3-E10.9), Asthma (J45-J46.0),
Psoriasis (L40-141.9).

Statistical analysis

The age-standardized rates (ASRs) estimates were cal-
culated using the direct method of standardization and
were weighted using the GBD 2021 world standard popu-
lation [18, 23]. The ASRs were reported per 100,000 pop-
ulation with corresponding 95% Ul To further analyze
the trends in age-specific autoimmune disease incidence,
prevalence, and mortality rates at the global, continental,
and national levels, this study employed Joinpoint regres-
sion analysis [24].

Joinpoint regression software (version 5.1.0, available
at https://surveillance.cancer.gov/joinpoint/) was used to
analyze trends. Joinpoint analysis facilitates the assess-
ment of trends (1990-2021) by calculating the average
annual percentage (%) change (AAPC) and its 95% con-
fidence interval (CI). Trends were categorized as upward
(AAPC>0), downward (AAPC<0), or stable (95% CI
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including 0). It is worth noting that Uls differ from ClIs
in that ClIs can only capture uncertainty associated with
sampling error, whereas Uls provide a method for prop-
agating uncertainty from multiple sources such as sam-
pling, model estimation, and model specification [22].

To assess the variation in ASIR, ASPR, and ASMR of
major ADs across different regions and countries in 2021,
we calculated the extremal quotient and coefficient of
variation.

Extremal Quotient (EQ) measures the range and dis-
parity of data between different continents and countries.
The formula is as follows [25]:

BQ Maximum Value
Minimum Value

Coefficient of Variation (CV) measures the relative vari-
ability of the data. The formula is as follows [26]:

B Standard Deviation

CV =

Mean

By calculating the ratio of the standard deviation to the
mean for each disease and each metric, we can assess the
relative variability of the data across different continents
and countries.

Data collation and visualizations were conducted using
R software (Version 4.3.1). A threshold of 0.05 for the
two-tailed P-value was employed to establish statistical
significance.

Results

Rheumatoid arthritis

In 2021, the global age-standardized incidence rate
(ASIR), age-standardized prevalence rate (ASPR), and
age-standardized mortality rate (ASMR) in AYAs were
9.46 (95% UI: 5.92 to 13.54), 104.35 (77.44 to 137.84)
and 0.016 (0.013 to 0.019), respectively (Table 1). At
the regional level, the Region of the Americas exhibited
the highest ASIR (14.84 [9.89 to 20.49]), ASPR (160.93
[125.21 to 202.99]), and ASMR (0.035 [0.031 to 0.041]);
the lowest ASIR (5.21 [3.19 to 7.60]) and ASPR (55.64
[40.07 to 74.69]) were noticed in African Region; and
the lowest ASMR were found in South-East Asia Region
(0.006 [0.004 to 0.010]) (Table 1). On the national level,
variations in ASIR, ASPR, and ASMR were observed
across 204 countries and territories (Fig. 1. A, B, C).
Among them, Peru (36.44 [23.53 to 52.10]), Mexico
(26.35 [17.17 to 36.65]), and South Africa (23.06 [15.95
to 31.26]) showed the highest ASIR, while the lowest
ASIR were in Indonesia (2.54 [1.38 to 4.02]), Malaysia
(2.66 [1.44 to 4.26]), and Chad (2.84 [1.59 to 4.38]). For
ASPR, Peru (438.84 [335.86 to 561.45]) retained the top
position, followed by Kuwait (260.52 [197.30 to 328.99]),
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Table 1 ASIR, ASPR and ASMR of autoimmune diseases in adolescents and young adults at the global and regional levels in 2021

Characteristics Location RA (95% UI) IBD (95% UI) MS (95% Ul) T1DM (95% Ul) Asthma (95% Ul)  Psoriasis
(95% UI)
ASIR Global 946 (592 to 4.08 (3.07t05.37) 1.40(0.93to 6.63 (3.08 to 23222 (13211 to 55.08 (4853
13.54) 1.93) 11.84) 361.24) t0 61.93)
African Region  5.21 (3.19t0 7.60) 1.55(1.15t02.09) 0.65 (0.38 to 485 (2.14to 25741 (15546 to 3344 (29.24
0.96) 8.76) 375.82) to 37.79)
Eastern 829 (532to 3.79(2.82t05.08) 223(1.37to 720(3.20to 231.75(140.11 to 55.55 (48.70
Mediterranean 11.79) 3.24) 13.02) 348.76) t0 62.83)
Region
European 12.09 (759 to 943 (7.15to 425294 to 12.05 (6.17 to 31243 (166.90 to 82.19(72.16
Region 17.26) 12.32) 5.77) 20.18) 508.17) t0 92.47)
Region ofthe  14.84 (9.89 to 732(559t0947) 3.18(230to 9.67 (4.85 to 416.23 (222.15t0 74.54 (65.80
Americas 20.49) 4.12) 16.65) 674.32) to 83.76)
South-East 7.37 (43710 395(2921t0533) 0.56(032to 6.26 (2.66 to 150.87 (88.73 to 50.13 (44.17
Asia Region 11.08) 0.85) 11.74) 232.94) t0 56.24)
Western Pacific 11.15 (6.77 to 1.77 (1.32t0236) 030(0.17 to 3.95(1.77 to 178.92 (96.50 to 52.10 (45.88
Region 16.34) 0.45) 7.17) 288.77) to 58.68)
ASPR Global 10435 (774410 29.55 (23.00 to 1605 (1273to 24551 (19421 224551 (1671.05t0 426.16 (394.12
137.84) 37.83) 19.75) t0 307.56) 2917.57) t0 460.18)
African Region  55.64 (40.07 to 11.12 (859 to 7.08 (5.08 to 202.70 (165.21 2230.59(1739.72to  260.36 (239.97
74.69) 14.50) 9.44) t0 249.11) 2780.63) t0 282.02)
Eastern 104.00 (77.17to 27592134 to 2555(1898t0 278.00(214.61 1878.94 (1407.89to 395.23 (363.68
Mediterranean  135.36) 35.95) 32.89) t0 349.31) 2428.17) 10 429.14)
Region
European 129.17 (95.87 to 7839 (61.70 to 4901 (39.59t0  41880(337.09  4250.05 (3034.34to 725.76 (673.79
Region 170.58) 100.07) 59.45) t0 513.20) 5691.86) to 780.33)
Regionofthe 16093 (12521to  52.39 (40.96 to 3562 (3031to 367.95(29894 434040 (3177.27 to 646.25 (601.34
Americas 202.99) 66.86) 41.27) to 446.92) 5734.92) t0692.93)
South-East 80.62 (57.41 to 25.18 (1925 to 6.11(431t0 21889 (16650 123342 (91951 to  364.69 (335.92
Asia Region 110.99) 33.11) 8.31) to 288.08) 1598.10) to 395.07)
Western Pacific 120.33 (87.11 to 12.20 (945 to 339(236t0 141.98 (109.99  1617.82 (112871 to 369.98 (340.78
Region 161.86) 15.81) 464) to 182.40) 2214.79) t0401.18)
ASMR Global 0.016 (0.013 to 0.098 (0.072 to 0.047 (0.040to 0537 (0471to  0.892(0.766 to e
0.019) 0.117) 0.055) 0.602) 1.076)
African Region  0.007 (0.005 to 0.258 (0.135to 0.077 (0.047to 0.619 (0469 to 1.798 (1.404 to _
0.016) 0.371) 0.113) 0.786) 2.429)
Eastern 0.011 (0.007 to 0.068 (0.045 to 0.053(0.040to 0.677(0521to0  0.856(0.672 to e
Mediterranean 0.018) 0.104) 0.067) 0.835) 1.154)
Region
European 0.020 (0.018 to 0.099 (0.092 to 0.128(0.118to 0444 (0418to  0.161 (0.150 to _—
Region 0.022) 0.106) 0.139) 0.469) 0.176)
Region ofthe  0.035 (0.031 to 0.112(0.107 to 0.081 (0.077to 0.766 (0.728to  0.380(0.351 to _—
Americas 0.041) 0.118) 0.080) 0.807) 0419)
South-East 0.006 (0.004 to 0.074 (0.053 to 0.008 (0.004to 0.580 (0475 to 1.385(1.149 to _
Asia Region 0.010) 0.106) 0.009) 0.687) 1.783)
Western Pacific 0.022 (0.014 to 0.032 (0.025 to 0.007 (0.006to 0.261(0.220to  0.380(0.333 to _
Region 0.030) 0.042) 0.008) 0311) 0.442)

Note: ASIR, age-standardized incidence rate; ASPR, age-standardized prevalence rate; ASMR, age-standardized mortality rate; RA, rheumatoid arthritis; 1BD,
inflammatory bowel disease; MS, multiple sclerosis; TIDM, type 1 diabetes mellitus; Ul Uncertainty Interval

and South Africa (228.43 [175.43 to 290.36]); while the
lowest ASPR were observed in Indonesia (30.26 [19.97
to 43.12]), Malaysia (32.13 [21.57 to 45.62]), and Chad
(32.17 [21.94 to 44.93]). In terms of ASMR, Mexico
(0.10 [0.08 to 0.13]) emerged as the country/region with
the highest rate, followed by Lithuania (0.08 [0.07 to
0.10]), and Venezuela (0.08 [0.05 to 0.12]); while the low-
est ASMR were in Cabo Verde (5.62x1077 [1.10x10~7

to 3.75%107°]), Mauritania (1.34x107°® [3.06x1077 to
7.11x107%]), and Sao Tome and Principe (1.37x107°
[3.27x1077 to 7.94x1079]) (Fig. 1. A, B, C & Table S4-6).

From 1990 to 2021, ASIR (AAPC=0.47 [95% CI: 0.46 to
0.49]) and ASPR (0.70 [0.68 to 0.73]) of RA in AYAs glob-
ally exhibited an upward trend. In contrast, the ASMR
had a downward trend (-2.35 [-2.57 to -2.12]) (Fig. 2). At
the regional level, the South-East Asia Region had the
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Fig. 1 ASIR, ASPR and ASMR of RA in AYAs at the national level in 2021 (A, B, C), and their changing trends from 1990 to 2021 (D, E, F)
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Fig. 2 Trends in global RA burden from 1990 to 2021. A: ASIR, B: ASPR, C: ASMR
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largest increase in ASIR (1.16 [1.12 to 1.19]) and ASPR
(1.23 [1.19 to 1.26]) for RA in AYAs; while the African
Region experienced the most significant decrease in
ASMR (-4.15 [-4.87 to -3.43]) (Table 2). On a national
level, the largest increase in ASIR was observed in Oman
(2.04 [1.96 to 2.12]), followed by Saudi Arabia (1.88 [1.81
to 1.96]), and Chile (1.83 [1.79 to 1.87]), while the largest
decreases occurred in Taiwan (Province of China) (-0.44
[-0.57 to -0.31]), South Africa (-0.42 [-0.44 to -0.39]), and
Philippines (-0.36 [-0.48 to -0.24]). The largest increase in
ASPR was in Saudi Arabia (2.44 [2.36 to 2.51]), followed

Page 6 of 18

by Oman (2.39 (2.34 to 2.44), and Kuwait (2.12 [2.04 to
2.20]); while the largest decreases were noticed in Phil-
ippines (-0.25 [-0.30 to -0.20]), Taiwan (Province of
China) (-0.20 [-0.33 to -0.07]), and Sweden (-0.13 [-0.19
to -0.07]). The countries with the largest decrease in
the ASMR of RA in AYAs were Slovenia (-5.58 [-6.82
to -4.33]), Norway (-5.14 [-7.47 to -2.75]), and Hungary
(-4.90 [-5.53 to -4.27]). Notably, 31 countries had sta-
tistically significant increases in ASMR (AAPC>0 and
P<0.05), with the largest increase in Turkmenistan (14.07
[8.87 to 19.51]), followed by Mauritius (11.03 [0.17 to

Table 2 Changing trends of ASIR, ASPR and ASMR of autoimmune diseases in adolescents and young adults at the regional levels

from 1990 to 2021

Characteristics Location RA IBD MS T1DM Asthma Psoriasis
AAPC (95% Cl) AAPC (95% Cl) AAPC(95%Cl) AAPC(95%Cl) AAPC(95%Cl) AAPC
(95% Cl)
ASIR African Region -0.18 (-0.21 to 045(042t0047)* 043 (040to 0.13(0.09 to -0.80 (-0.85 to 0.28 (0.26
-0.15) * 0.46) * 0.16) * -0.74) * to 0.30) *
Eastern 0.76 (0.72t0 0.81)*  0.76 (0.721t0 0.80) * 0.83 (0.76 to 047 (042 to -0.99 (-1.04 to 0.63 (0.60
Mediterranean 0.89) * 0.52) * -0.95) * t0 0.65) *
Region
European 0.80(0.77t00.82)*  0.29(0.24t0033)* 0.66 (0.64 to 151 (146to -143 (-1.54 to 041 (0.34
Region 0.69) * 1.56) * -1.31)* t0 0.48) *
Regionofthe  0.95(0.92t00.99)*  -042 (-0.50 to -0.04 (-0.10 to 0.58 (0.52 to -042 (-0.64 to 0.21(0.17
Americas -0.33) % 0.02) * 0.65) * -021)* t0 0.25) *
South-East Asia 1.16(1.12t0 1.19)*  0.89 (0.53t0 1.25)* 0.61 (0.60 to 0.31(0.26 to -1.04 (-1.09 to 036 (0.32
Region 0.62) * 0.36) * -0.98) * t00.39) *
Western Pacific  0.62 (0.57 to 0.67) * 177 (141t02.12)* 0.75(0.59to 1.71(1.62to0 -1.13(-1.20 to 0.91(0.86
Region 091) * 1.80) * -1.05) * t0 0.97) *
ASPR African Region  0.01 (-0.01t00.03)* 041(040t0042)* 0.54(0.53to 0.01 (-0.01 to -1.09(-1.16 to 040(0.38
0.56) * 0.02)* -1.01)* t0042)*
Eastern 107 (1.04t01.11)*  0.73(065t00.81)* 1.18(1.10to 0.79 (0.77 to -1.07 (-1.13 to 0.83(0.80
Mediterranean 1.25)* 0.80) * -1.02) * t0 0.85) *
Region
European 0.96(093t00.99)*  0.05(0.00tc0.11)* 0.91 (0.88 to 1.55(1.52to -1.34(-1.39to 047 (045
Region 0.94) * 1.59) * -1.29)* t0 049) *
Regionofthe 092 (0.90t00.95)*  -0.97 (-1.09 to -0.05 (-0.09 to 0.30(0.27 to -0.34 (-046 to 0.13(0.12
Americas -0.84) * -0.02) * 0.34) * -0.22) * to 0.14) *
South-East Asia 1.23(1.19t0 1.26)*  0.87 (0.50to 1.24)* 0.72 (0.70 to 031(0.27 to -1.79 (-1.86 to 0.34(0.29
Region 0.73)* 0.34) * -1.72)* t0 0.39) *
Western Pacific 1.08(1.00to 1.15)* 122 (0.94to 1.50) * 1.14 (0.99 to 1.00 (0.95 to -1.17(-1.21to 0.91(0.89
Region 1.29)* 1.05) * -1.12) % t0 0.94) *
ASMR African Region  -4.15 (-4.87 to 0.68 (0.56t0 0.80) * 1.95(1.78 to -0.60 (-0.68 to -1.63(-1.80to _
-343)* 2.13)* -0.52) * -1.46) *
Eastern 0.64(039t00.89)*  -0.02(-0.14 to 220 (2.05to 0.55(0.33 to -1.56 (-1.67 to _
Mediterranean 0.10) * 235)* 0.77)* -144)*
Region
European -1.58(-2.27 to -067 (-1.17 to -1.77 (-2.21 to -1.01 (-142to -4.18 (-4.37 to _
Region -0.89) * -0.18) * -1.33)* -0.60) * -4.00) *
Region ofthe  -038(-0.92t00.15)* 054 (0.08t0 1.01)* -003(-025t0c  074(051to0 -152(190t0  ——
Americas 0.19) * 0.97)* -1.14) *
South-East Asia -1.39 (-1.81 to -134(-215t0 235(201to -097 (-141to -212(-249t0 ——
Region -0.97) * -0.52) % 2.68)* -0.54) * -1.74)*
Western Pacific -2.59 (-2.96 to -1.90 (-2.16 to 1.17 (0.90 to -1.29(-161to -1.84 (-1.95 to _
Region -223)* -1.63)* 1.44)* -0.97) * -1.73)*

Note: *Significantly different from 0 at alpha=0.05 (P<0.05). RA, rheumatoid arthritis; IBD, inflammatory bowel disease; MS, multiple sclerosis; TIDM, type 1 diabetes

mellitus; AAPC, average annual percentage change; Cl, confidence interval
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23.06]), and Kazakhstan (9.36 [7.07 to 11.71]) (Fig. 1.D, E,
F and Tables S7-9).

Inflammatory bowel disease
In 2021, from a global perspective, ASIR, ASPR, ASMR
for IBD in AYAs were 4.08 (95% UL 3.07 to 5.37), 29.55
(23.00 to 37.83), and 0.10 (0.07 to 0.12), respectively
(Table 1). At the regional level, European Region exhib-
ited the highest ASIR (9.43 [7.15 to 12.32]) and ASPR
(78.39 [61.70 to 100.07]) for IBD among AYAs worldwide;
the lowest ASIR (1.55 [1.15 to 2.09]) and ASPR (11.12
[8.59 to 14.50]) were observed in African Region. Mean-
while, the African Region (0.258 [0.135 to 0.371]) had
the highest ASMR, and Western Pacific Region (0.032
[0.025 to 0.042]) had the lowest ASMR (Table 1). At the
national level, Canada (32.36 [24.81 to 42.12]) had the
highest ASIR of IBD among AYAs globally, followed by
Greenland (29.66 [22.97 to 38.35]), and the Netherlands
(27.85 [21.36 to 35.68]), while the lowest were in Mexico
(0.19 [0.14 to 0.28]), Philippines (0.55 [0.39 to 0.76]), El
Salvador (0.58 [0.40 to 0.80]). For ASPR, Canada retained
the top position (279.04 [212.09 to 365.49]), followed by
Netherlands (246.48 [196.19 to 313.18]), and San Marino
(241.12 [191.34 to 313.18]); while the lowest ASPR were
Mexico (1.77 [1.28 to 2.43]), Philippines (4.02 [2.98 to
5.44]), and Guatemala (4.49 [3.23 to 6.20]). Regard-
ing ASMR, Guinea-Bissau (0.94 [0.43 to 1.74]) emerged
as the country/region with the highest rate, followed by
the Gambia (0.84 [0.38 to 1.69]) and Mali (0.84 [0.39 to
1.59]). The lowest ASMR were in Singapore (0.005 [0.004
to 0.006]), Sri Lanka (0.005 [0.003 to 0.009]), and Malay-
sia (0.011 [0.006 to 0.018]) (Fig. 3. A, B, C & Table S4-6).
From 1990 to 2021, the global ASIR (AAPC=0.22 [95%
CI: 0.12 to 0.33]) of IBD in AYAs exhibited a significant
downward trend, while the ASPR (-0.20 [-0.27 to -0.13])
indicated a downward trend. No statistically significant
trends were observed for ASMR (-0.12 [-0.33 to 0.10])
(Fig. 4). At the regional level, the Western Pacific Region
(1.77 [1.41 to 2.12]) experienced the largest increase
in ASIR for IBD in AYAs, while the largest decrease
occurred in the Region of the Americas (-0.42 [-0.50
to -0.33]). The Western Pacific Region had the largest
increase in ASPR (1.22 [0.94 to 1.50]), while the Region of
the Americas (-0.97 [-1.09 to -0.84]) decreased the most.
Conversely, the region with the largest increase in ASMR
was African Region (0.68 [0.56 to 0.80]), while the largest
decrease occurred in Western Pacific Region (-1.90 [-2.16
to -1.63]) (Table 2). At the national level, China (2.60 [1.98
to 3.22]) witnessed the largest increase in ASIR for IBD in
AYAs, followed by Libya (2.59 [2.35 to 2.82]), and Oman
(1.56 [1.51 to 1.62]); while the largest decreases occurred
in Italy (-0.76 [-0.85 to -0.67]), Finland (-0.69 [-0.85 to
-0.53]), and Denmark (-0.54 [-0.78 to -0.30]). Libya (2.23
[1.92 to 2.55]) had the largest increase in ASPR, followed
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by China (1.85 [1.28 to 2.43]) and Maldives (1.52 [1.47 to
1.58]). The largest decreases were noticed in the Canada
(-1.56 [-1.67 to -1.46]), Italy (-1.29 [-1.36 to -1.22]), and
Iceland (-0.87 [-0.98 to -0.77]). Regarding ASMR, Austra-
lia (2.12 [0.18 to 4.08]) demonstrated the largest increase,
followed by Thailand (1.66 [0.43 to 2.89]) and Zimbabwe
(1.62 [1.24 to 2.00]). The largest decreases occurred in
Estonia (-6.83 [-8.41 to -5.22]), Lithuania (-5.56 [-7.00 to
-4.09]), and Latvia (-5.39 [-6.64 to -4.11]). It is worth not-
ing that 42 countries had statistically significant increases
in ASMR (AAPC>0 and P<0.05) (Fig. 3. D, E, F, and
Table S7-9).

Multiple sclerosis
In 2021, the ASIR, ASPR, and ASMR of MS in global
AYAs were 1.40 (95% UIL: 0.93 to 1.93), 16.05 (12.73 to
19.75), and 0.05 (0.04 to 0.05), respectively (Table 1). At
the regional level, the European Region exhibited the
highest ASIR (4.25 [2.94 to 5.77]), ASPR (49.01 [39.59
to 59.45]), and ASMR (0.128 [0.118 to 0.139]) for MS in
global AYAs. The lowest ASIR (0.30 [0.17 to 0.45]), ASPR
(3.39 [2.36 to 4.64]), and ASMR (0.007 [0.006 to 0.008])
were observed in Western Pacific Region (Table 1). On
the national level, Sweden (10.51 [6.75 to 14.95]) had
the highest ASIR for MS in global AYAs, followed by
Ireland (9.81 [6.22 to 14.41]) and Canada (9.41 [8.16 to
10.72]), while the lowest were in Maldives (0.15 [0.08 to
0.25]), Papua New Guinea (0.162 [0.083 to 0.270]), and
Nauru (0.165 [0.085 to 0.276]). Sweden (120.04 [91.15 to
151.22]) had the highest ASPR for MS in global AYAs,
followed by Ireland (111.86 [82.17 to 146.51]) and Can-
ada (102.10 [95.20 to 109.06]), while the lowest ASPR
were in Nauru (1.74 [1.09 to 2.59]), Papua New Guinea
(1.74 [1.11 to 2.61]), and Maldives (1.78 [1.15 to 2.60]).
Regarding ASMR, Albania (0.41 [0.18 to 0.80]) ranked
the highest, followed by Ukraine (0.27 [0.17 to 0.38])
and United Kingdom (0.27 [0.25 to 0.28]), while the low-
est ASMR were in Zimbabwe (1.09x107° [4.29%x10°
to 2.34x107°]), San Marino (1.27x107° [3.02x107° to
3.27x107°]), and Northern Mariana Islands (1.50x107°
[3.69x107° to 3.96x10~°]) (Fig. 5. A, B, C & Table S4-6).
From 1990 to 2021, the global ASIR (AAPC=0.22 [95%
CI: 0.19 to 0.26]), ASPR (0.35 [0.32 to 0.37]), of MS in
AYAs globally exhibited an upward trend. In contrast,
ASMR had a downward trend (-0.63 [-0.86 to -0.41])
(Fig. 6). At the regional level, the Eastern Mediterranean
Region experienced the largest increase in ASIR for MS
in AYAs (0.83 [0.76 to 0.89]). Meanwhile, Eastern Medi-
terranean Region retained the top position for the largest
increase in ASPR (1.18 [1.10 to 1.25]), while Region of the
Americas (-0.05 [-0.09 to -0.02]) decreased the most. The
region with the largest increase in ASMR was the South-
East Asia Region (2.35 [2.01 to 2.68]), while the larg-
est decrease occurred in European Region (-1.77 [-2.21
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to -1.33]) (Table 2). On the national level, Egypt (2.51
[2.33 to 2.70]) witnessed the largest increase in ASIR for
AYAs with MS, followed by Taiwan (Province of China)
(2.39 [2.34 to 2.43]) and Oman (1.94 [1.91 to 1.97]). The
largest decreases occurred in Hungary (-0.85 [-0.93 to
-0.77]), Ethiopia (-0.25 [-0.28 to -0.21]), and Romania
(-0.23 [-0.27 to -0.20]). Additionally, Taiwan (Province
of China) (3.39 [3.32 to 3.47]) had the largest increase in
ASPR, followed by Egypt (2.77 [2.59 to 2.96]) and Kuwait
(2.55 [2.43 to 2.67]). The largest decreases were noticed
in Hungary (-0.23 [-0.26 to -0.20]), Somalia (-0.20 [-0.30
to -0.09]), and Ethiopia (-0.14 [-0.18 to -0.10]). Regarding
ASMR, Mauritius (32.71 [30.61 to 34.83]) demonstrated
the largest increase, followed by Kuwait (24.82 [20.74
to 29.03]) and Bahrain (10.35 [9.09 to 11.63]). The larg-
est decrease occurred in Estonia (-4.08 [-5.27 to -2.88]),
Poland (-3.62 [-4.32 to -2.91]), and Slovenia (-3.51 [-5.43
to -1.55]) (Fig. 2. D, E, F and Table §7-9). It is worth not-
ing that 130 countries were in a state of increasing ASMR
(AAPC>0and P<0.05) (Fig. 5. D, E, F and Tables S7-9).

Type 1 diabetes mellitus
In 2021, the ASIR, ASPR, and ASMR of T1DM in global
AYAs were 6.63 (95% UI: 3.08 to 11.84), 245.51 (194.21
to 307.56), and 0.54 (0.47 to 0.60), respectively (Table 1).
At the regional level, the European Region exhibited the
highest ASIR (12.05 [6.17 to 20.18]) and ASPR (418.80
[337.09 to 513.20]) for T1IDM in global AYAs, while
the lowest ASIR (3.95 [1.77 to 7.17]) and ASPR (141.98
[109.99 to 182.40]) were observed in the Western Pacific
Region. In terms of ASMR, the Region of the Americas
had the highest rate (0.766 [0.728 to 0.807]); and the
Western Pacific Region (0.261 [0.220 to 0.311]) had the
lowest ASMR (Table 1). On the national level, Finland
(46.71 [39.26 to 55.19]) had the highest ASIR for T1IDM
in global AYAs, followed by Canada (34.93 [26.66 to
44.14]) and Italy (31.68 [13.19 to 58.02]), while the lowest
ASIR were in Costa Rica (2.00 [0.92 to 3.61]), Venezuela
(Bolivarian Republic of) (2.17 [0.96 to 3.94]), Colombia
(2.29 [1.09 to 3.98]). Similarly, Finland (1670.87 [1589.13
to 1754.54]) had the highest ASPR for T1DM in global
AYAs, followed by Canada (1311.35 [1197.80 to 1424.62])
and Italy (930.32 [694.37 to 1243.98]), while the lowest
ASPR were in Costa Rica (89.38 [69.63 to 114.00]), China
(95.90 [71.86 to 127.26]), and Colombia (96.67 [76.64 to
122.17]). Regarding ASMR, Haiti (2.46 [1.32 to 4.23])
had the highest rate, followed by Mauritius (2.03 [1.67
to 2.38]) and Trinidad and Tobago (2.02 [1.48 to 2.63]),
while the lowest ASMR were in Singapore (0.045 [0.038
to 0.053]), Italy (0.083 [95% UL 0.079 to 0.087]), and
Greece (0.09 [0.08 to 0.11]) (Fig. 7. A, B, C & Table S4-6).
From 1990 to 2021, the ASIR (AAPC=0.83 [95% CI:
0.80 to 0.86]) and ASPR (0.68 [0.66 to 0.69]) of TIDM
in AYAs globally showed an upward trend. Meanwhile,
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the ASMR (-0.35 [-0.56 to -0.14]) indicated a downward
trend (Fig. 8). At the regional level, all regions had sta-
tistically significant (AAPC>0 and P<0.05) increases in
ASIR and ASPR. The Western Pacific Region (1.71 [1.62
to 1.80]) experienced the largest increase in ASIR for
T1DM in AYAs, while the European Region (1.55 [1.52
to 1.59]) had the largest increase in ASPR. The region
with the largest increase in ASMR was the Region of the
Americas (0.74 [0.51 to 0.97]), while the largest decrease
occurred in the Western Pacific Region (-1.29 [-1.61
to -0.97]) (Table 2). On the national level, Cyprus (3.05
[2.93 to 3.16]) had the largest increase in ASIR for TIDM
in AYAs, followed by Republic of Korea (2.88 [2.60 to
3.17]) and Argentina (2.88 [2.73 to 3.03]), while the larg-
est decrease occurred in Maldives (-0.45 [-0.59 to -0.31]),
followed by Saint Kitts and Nevis (-0.32 [-0.44 to -0.20])
and Thailand (-0.31 [-0.41 to -0.21]). Similarly, Cyprus
(2.94 [2.89 to 2.98]) had the largest increase in ASPR,
followed by the Ireland (2.85 [2.81 to 2.89]) and Spain
(2.30 [AAPC=2.07 to 2.52]), while the largest decreases
were noticed in Cuba (-0.94 [-1.11 to -0.77]), Saint Kitts
and Nevis (-0.85 [-0.95 to -0.76]), and Barbados (-0.76
[-0.82 to -0.70]). Regarding ASMR, Mexico (2.52 [2.09
to 2.96]) demonstrated the largest increase, followed by
Zimbabwe (2.49 [2.09 to 2.89]) and Turkmenistan (2.42
[1.85 to 3.00]), while the largest decrease occurred in
Singapore (-5.32 [-6.00 to -4.63]), Luxembourg (-4.54
[-5.22 to -3.86]), and Republic of Korea (-4.53 [-4.93 to
-4.13]). Thirty-six countries had an increasing trend in
ASMR(AAPC>0 and P<0.05). (Figs. 7.D, E, and F and
Tables S7-9).

Asthma

In 2021, the ASIR, ASPR, and ASMR of Asthma in global
AYAs were 232.22 (95% UL 132.11 to 361.24), 2245.51
(1671.05 to 2917.57), and 0.89 (0.77 to 1.08), respec-
tively (Table 1). At the regional level, the Region of the
Americas had the highest ASIR for Asthma in global
AYAs (416.23 [222.15 to 674.32]), while the lowest ASIR
(150.87 [88.73 to 232.94]) was observed in the South-East
Asia Region. Similarly, Region of the Americas retained
the top position for the highest ASPR (4340.40 [3177.27
to 5734.92]), and the South-East Asia Region (1233.42
[919.51 to 1598.10]) had the lowest ASPR. The region
with the highest ASMR was the African Region (1.798
[1.404 to 2.429]), while the lowest ASMR was European
Region (0.161 [0.150 to 0.176]) (Table 1). On the national
level, the United States of America (704.66 [375.11 to
1138.21]) had the highest ASIR for Asthma in global
AYAs, followed by United Arab Emirates (694.80 [389.51
to 1111.30]) and Haiti (641.69 [346.14 to 997.92]), while
the lowest ASIR were in Nepal (87.46 [55.95 to 126.35]),
Bhutan (95.59 [56.54 to 144.88]), and Bangladesh (103.46
[58.38 to 165.14]). Additionally, the United Kingdom had
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the highest ASPR for Asthma in AYAs (11475.50 [8546.43
to 14889.22]), followed by Portugal (9743.81 [6784.71 to
13047.20]) and Iceland (8095.78 [5667.93 to 10944.44]),
while the lowest ASPR were in Nepal (643.77 [480.07 to
835.44]), Bhutan (789.94 [578.00 to 1050.99]), and Leso-
tho (832.21 [652.92 to 1043.44]) (Fig. 9. A, B, C & Table
S4-6).

From 1990 to 2021, the ASIR (AAPC=-0.96 [95% CI:
-1.03 to -0.88]), ASPR (AAPC=-1.25 [-1.31 to -1.19]),
and ASMR (-1.35 [-1.44 to -1.26]) of Asthma in AYAs
globally showed a significant decreasing trend (Fig. 10).
At the regional level, the ASIR, ASPR, and ASMR of
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Asthma in AYAs demonstrated significant decreas-
ing trends all regions (AAPC<0 and P<0.05), with the
largest decreases observed in the European Region. At
the national level, only the United States of America ‘s
ASIR for Asthma in AYAs exhibits a statistically signifi-
cant upward trend (AAPC=0.79 [95% CI: 0.58 to 1.00]),
while the largest decrease occurred in South Africa (-3.00
[-3.13 to -2.87]), followed by Singapore (-2.63 [-2.92 to
-2.33]) and Russian Federation (-2.60 [-2.70 to -2.51]).
The United States of America had the largest increase
in ASPR for Asthma in AYAs (0.60 [0.43 to 0.78]), fol-
lowed by Guyana (0.18 [0.14 to 0.23]), and Belize (0.04

AAPC

046 10 <0.6
| |-076t0<046
] -1to<-0.76
[]-13110<1

-1.69t0 <131

AAPC

084 0 <2.19
[ |-169t0<0.84
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| |-36t0<262

481036
<48

Fig. 9 ASIR, ASPR and ASMR of Asthma in AYAs at the national level in 2021 (A, B, C), and their changing trends from 1990 to 2021 (D, E, F)
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Fig. 10 Trends in global Asthma burden from 1990 to 2021. A: ASIR, B: ASPR, C: ASMR

[0.01 to 0.07]), while the largest decrease were noticed in
New Zealand (-3.27 [-3.32 to -3.23]), Japan (-2.92 [-2.99
to -2.86]), and South Africa (-2.75 [-2.97 to -2.52]). The
largest increase in ASMR was in Zimbabwe (2.19 [1.31
to 3.08]), followed by Lesotho (1.17 [0.89 to 1.45]), and
Dominica (0.27 [0.06 to 0.47]), while the largest decrease
occurred in Singapore (-9.50 [-11.01 to -7.97]), followed
by Slovenia (-8.73 [-9.42 to -8.04]) and Japan (-8.56 [-9.42
to -7.70]). Only three countries (Zimbabwe, Lesotho,
and Dominica) exhibited an upward trend in ASMR
(AAPC>0and P<0.05) (Fig. 9. D, E, F and Tables S7-9).

Psoriasis

In 2021, the ASIR and ASPR for Psoriasis in the global
AYAs were 55.08 (95% Ul: 48.53 to 61.93) and 426.16
(394.12 to 460.18), respectively (Table 1). At the regional
level, the European Region exhibited the highest ASIR
(82.19 [72.16 to 92.47]) and ASPR (725.76 [673.79 to
780.33]) for Psoriasis in global AYAs, while the low-
est ASIR (33.44 [29.24 to 37.79]) and ASPR (260.36
[239.97 to 282.02]) were observed in the African Region
(Table 1). On the national level, Germany (138.75 [120.13
to 159.85]) had the highest ASIR for Psoriasis in the
global AYAs, followed by Switzerland (120.31 [104.55 to
137.03]) and Monaco (119.52 [104.15 to 135.55]), while
the lowest ASIR were in Somalia (17.48 [15.37 to 19.71]),
Rwanda (17.81 [15.33 to 20.54]), and Mozambique
(19.64 [17.10 to 22.23]). Additionally, Germany (1465.30
[1356.40 to 1578.40]) had the highest ASPR for Psoria-
sis in the global AYAs, followed by Switzerland (1199.06
[1108.61 to 1293.25]) and Monaco (1190.68 [1102.97 to
1282.08]), while the lowest ASPR were Somalia (105.91
[96.69 to 115.62]), Rwanda (107.17 [96.16 to 118.81]), and
Mozambique (121.95 [111.35 to 133.09]) (Fig. 11. A, B &
Table S4-6).

From 1990 to 2021, the ASIR (AAPC=0.33 [0.31 to
0.34]), ASPR (AAPC=0.29 [0.27 to 0.32]) of Psoriasis
in AYAs globally showed a significant increasing trend
(Fig. 12). At the regional level, both ASIR and ASPR of
Psoriasis in AYAs showed a significant increasing trend in
all regions (AAPC>0 and P<0.05). The Western Pacific
Region had the largest increase in ASIR (AAPC=0.91

[0.86 to 0.97]) and ASPR (AAPC=0.91 [0.89 to 0.94]). At
the national level, the Maldives (1.28 [1.23 to 1.34]) had
the largest increase in ASIR for Psoriasis in AYAs, fol-
lowed by China (1.02 [0.96 to 1.07]) and Taiwan (Province
of China) (1.00 [0.96 to 1.05]), while the largest decrease
occurred in Somalia (-0.26 [-0.30 to -0.23]), followed by
South Sudan (-0.14 [-0.16 to -0.11]) and Burundi (-0.10
[-0.13 to -0.08]). The Equatorial Guinea (1.34 [1.31 to
1.37]) had the largest increase in ASPR, followed by the
Saudi Arabia (1.27 [1.26 to 1.28]) and Oman (1.22 [1.20 to
1.24]), while the largest decreases were noticed in Soma-
lia (-0.33 [-0.36 to -0.29]), followed by South Sudan (-0.21
[-0.23 to -0.19]), and Burundi (-0.17 [-0.20 to -0.15])
(Fig. 11. C, D and Table S7-9).

Variation of ASRs across regions and countries

Variation across regions

Based on our analysis, the ASIR, ASPR, and ASMR of
major ADs in 2021 show variability across different
regions. For ASIR, the greatest difference is observed in
MS, with an EQ of 14.365 and a CV of 0.874, while the
smallest difference is seen in RA, with an EQ of 2.847 and
a CV of 0.358. For ASPR, the greatest difference is also
in MS, with an EQ of 14.464 and a CV of 0.884, and the
smallest difference in RA, with an EQ of 2.892 and a CV
of 0.343. For ASMR, the greatest difference is in MS, with
an EQ of 19.298 and a CV of 0.802, while the smallest dif-
ference is seen in T1DM, with an EQ of 2.939 and a CV
of 0.324. (Supplementary Material-Table S10)

Variation across countries

In 2021, the comparison of major ADs across different
countries reveals significant differences in ASIR, ASPR,
and ASMR. For ASIR, the greatest difference is observed
in IBD, with an EQ of 166.074 and a CV of 1.259, while
the smallest difference is seen in asthma, with an EQ of
8.057 and a CV of 0.398. For ASPR, the greatest differ-
ence is also in IBD, with an EQ of 157.823 and a CV of
1.300, and the smallest difference in psoriasis, with an EQ
of 13.835 and a CV of 0.572. For ASMR, the greatest dif-
ference is observed in RA, with an EQ of 179600.9 and
a CV of 1.362, while the smallest difference is in T1IDM,
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Fig. 12 Trends in global Psoriasis burden from 1990 to 2021. A: ASIR, B: ASPR

with an EQ of 55.1 and a CV of 0.678. (Supplementary
Material-Table S11)

Data supplementation

We provide “Burden of AD in adolescents (15-24 years,
as defined by the World Health Organization [27, 28])”
in the Supplementary Material (Table S12-16), which the
reader is invited to review.

B
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Discussion

This study is the first to comprehensively analyze the bur-
den of six major ADs—RA, IBD, MS, T1DM, Asthma,
and Psoriasis—among AYAs in recent years. Utilizing
data from the GBD 2021, we conducted a detailed exami-
nation of the ASIR, ASPR, and ASMR of these diseases
globally and across various regions and countries. Addi-
tionally, we explored the trends in these rates from 1990
to 2021.
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Rheumatoid arthritis

RA shows an increasing trend in both ASIR and ASPR
among AYAs, with a notable decline in ASMR. This
indicates a growing chronic burden on this age group.
Improved diagnostic capabilities and changes in envi-
ronmental risk factors likely contribute to this trend. The
impact of RA on quality of life and productivity due to
chronic pain and joint deformity underscores the need
for early diagnosis and long-term management strate-
gies [29, 30]. This trend aligns with previous studies that
have reported similar increases in RA incidence and
prevalence among younger populations due to improved
diagnostic capabilities and changing environmental risk
factors [31, 32].

Inflammatory bowel disease

IBD exhibits significant downward trends in both ASIR
and ASPR globally, while the ASMR remains stable. The
European Region has the highest rates, possibly due to
genetic predispositions and environmental factors [33,
34]. In contrast, the lowest rates are observed in the Afri-
can Region. The disruption caused by IBD in terms of
appetite, weight loss, and fatigue highlights the necessity
for early and effective interventions. This finding is con-
sistent with studies that have shown higher IBD preva-
lence in Europe and North America compared to Africa
and Asia [34].

Multiple sclerosis

MS shows an upward trend in both ASIR and ASPR glob-
ally, with a decline in ASMR. The European Region has
the highest incidence, prevalence, and mortality rates.
MS diagnosed in AYAs often results in progressive neu-
rological decline, significantly reducing life expectancy
and quality of life [35, 36]. Continuous support and reha-
bilitation services are crucial to address these long-term
health needs. According to Kingwell et al., MS is the most
common cause of neurological disability in young adults
worldwide and approximately half of those affected are in
Europe [37]. Continuous support and rehabilitation ser-
vices are essential to address the long-term health needs
of AYAs with MS.

Type 1 diabetes mellitus

T1DM presents the highest ASIR and ASPR among
the ADs studied, with a significant upward trend glob-
ally. The European Region has the highest rates, while
the Western Pacific Region has the lowest. TIDM
poses lifelong challenges, including the risk of diabetic
nephropathy and cardiovascular complications [38, 39].
Strengthening primary prevention and early intervention
strategies is essential to manage this rising incidence and
its long-term impacts. These results are in line with stud-
ies that highlight the high incidence of T1DM in Nordic

Page 15 of 18

countries and other parts of Europe [40], attributed to
genetic factors and possibly environmental triggers [41].

Asthma

Asthma demonstrates significant decreases in ASIR,
ASPR, and ASMR globally, indicating effective public
health interventions and management strategies [16].
The Region of the Americas shows the highest incidence
and prevalence, while the African Region has the highest
mortality. Continuous vigilance is necessary to sustain
these gains and address emerging challenges. This trend
of decreasing asthma incidence and prevalence has been
documented in other studies, suggesting improvements
in asthma management and public health policies glob-
ally [42].

Psoriasis

Psoriasis shows consistent increases in both ASIR and
ASPR globally, with significant regional differences.
The highest rates are observed in Europe, indicating a
higher burden of this disease. The chronic nature of pso-
riasis and its impact on physical and psychological health
necessitate comprehensive care approaches to improve
the quality of life for affected individuals [43, 44]. Pre-
vious literature corroborates these findings, show-
ing that psoriasis prevalence is highest in Europe and
North America, likely due to genetic factors and possi-
bly lifestyle influences [42]. Addressing the psychosocial
aspects and providing holistic management strategies
are essential for improving the quality of life for affected
individuals.

Regional and national variations

This study highlights significant regional and national
variations in the burden of ADs among AYAs. High-
income regions, such as the European Region and the
Region of the Americas, generally exhibited higher ASIR
and ASPR. These higher rates can be attributed to bet-
ter diagnostic capabilities and more advanced healthcare
infrastructure [45]. However, these regions also showed
lower ASMR, reflecting effective disease management
and treatment protocols. In contrast, low- and middle-
income regions, such as the African Region and the
South-East Asia Region, often demonstrated lower ASIR
and ASPR but higher ASMR, indicating potential gaps in
healthcare access and quality. These disparities empha-
size the need for tailored public health strategies and
international collaboration to address the unique health-
care challenges and improve outcomes for AYAs in dif-
ferent regions.

Variation of ASRs across regions and countries
Regionally, MS demonstrated the greatest difference in
ASIR. This significant variability can be influenced by
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genetic predispositions and environmental factors such
as latitude, particularly in Europe and North America,
where healthcare systems are more advanced [46, 47].
On the other hand, RA exhibited the smallest difference
in ASIR, indicating a more uniform global distribution of
risk factors but still higher rates in high-income regions
due to superior healthcare infrastructure and diagnostic
capabilities [48].

Nationally, countries with well-developed healthcare
systems, especially in Europe and North America, report
higher ASIR and ASPR, reflecting better diagnostic and
treatment facilities [49, 50]. Conversely, lower-income
countries often show lower ASIR and ASPR but higher
ASMR, highlighting disparities in healthcare access and
quality [51]. These disparities underscore the need for
tailored public health strategies and international col-
laboration to address these differences and improve
outcomes for individuals with autoimmune diseases in
different regions and countries.

Limitations

Several limitations of this study should be noted. First,
the GBD data relies heavily on modeling, which may
introduce biases due to the variable quality of primary
data from different countries. These biases can lead
to inaccuracies in estimating the true burden of ADs.
For instance, underreporting in low-income regions or
overestimation in areas with better diagnostic facili-
ties could skew the results. Second, the analysis did not
include subgroup analyses, which could provide more
detailed insights into the burden of ADs in specific pop-
ulations. Subgroup analyses by gender, socioeconomic
status, or specific age brackets within the AYA group
could reveal more nuanced patterns and risk factors, aid-
ing in the development of targeted interventions. Third,
the variability in healthcare infrastructure and data col-
lection methods across different regions and countries
may affect the comparability of the results. Disparities
in health system performance, disease surveillance, and
reporting standards can introduce inconsistencies in the
data, potentially leading to misinterpretations.

Conclusion

ADs in AYAs present a significant public health chal-
lenge, with considerable variability in incidence, preva-
lence, and mortality rates across regions and countries.
Understanding these patterns is crucial for developing
targeted public health interventions and policies. This
study provides valuable insights into the epidemiologi-
cal landscape of ADs in AYAs, laying the groundwork for
future research and improved healthcare strategies. Effec-
tive management of ADs in AYAs requires a compre-
hensive approach that includes early diagnosis, effective
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treatment, and ongoing support to improve long-term
health outcomes.
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TIDM  Type 1 diabetes mellitus
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