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Introduction: This study evaluated the incidence trends of early-onset
(diagnosed at ages 15-39) and late-onset (diagnosed at age 40 and above)
type 2 diabetes mellitus (T2DM) in the Asia-Pacific region, including the World
Health Organization (WHO) South-East Asia Region (SEARO) and Western Pacific
Region (WPRO), and assessed the impact of the COVID-19 pandemic.

Methods: Using data from the Global Burden of Diseases Study (GBD) 2021, we
analyzed trends in age-standardized incidence rate (ASIR) using Join point
regression to determine annual percentage change (APC). To assess the
pandemic’s impact, we calculated excess incidence for 2020 and 2021 by
subtracting predicted ASIR from observed ASIR.

Results: In recent years, particularly during the COVID-19 pandemic, the ASIR for
early-onset T2DM in the Asia-Pacific region accelerated significantly. SEARO's
APC rose from 2.24% between 2011-2019 to 5.45% between 2019-2021.
Similarly, WPRO'’s APC increased from 1.71% between 1999-2017 to 5.01%
between 2017-2021. In 2021, the ASIR for early-onset T2DM was 269.6 per
100,000 in WPRO and 248.4 per 100,000 in SEARO. Conversely, late-onset
T2DM ASIR growth in SEARO slowed after 2017 (APC 1.92% for 2005-2017 vs.
1.04% for 2017-2021), while WPRO saw a decline (APC 1.06% for 2007-2017 vs.
-1.10% for 2017-2021). During the COVID-19 pandemic in 2020 and 2021, the
observed ASIR of early-onset T2DM in the Asia-Pacific region exceeded historical
predictions, showing a positive excess in ASIR.
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Conclusions: This study reveals a significant recent increase in early-onset T2DM
incidence in the Asia-Pacific region, highlighting the need for targeted public

health interventions.

incidence, adolescents, young adults, Asia-Pacific region, type 2 diabetes

1 Introduction

Type 2 diabetes presents a dual challenge: a high prevalence
burden in an aging society and an accelerating incidence among
younger populations (1-3). Early-onset type 2 diabetes, defined as
type 2 diabetes diagnosed before the age of 40 in adolescents and
young adults (2-4), progresses more rapidly and has a higher risk of
complications compared to late-onset type 2 diabetes (2, 3).
Additionally, it imposes greater economic and psychological
burdens on younger populations, further exacerbating the overall
burden of type 2 diabetes (2, 3). According to the Global Burden of
Disease Study (GBD) 2019 data, the age-standardized incidence rate
(ASIR) of early-onset T2DM in the global population aged 15-39
increased from 117.2 per 100,000 people in 1990 to 183.4 per
100,000 in 2019 (4).

The Asia-Pacific region faces rapid population growth, aging
populations, and the rapid development of the digital economy, all
contributing to an increased type 2 diabetes burden, particularly in
countries such as China, India, and Indonesia (5-8). Since the latter
half of the 20th century, rapid industrialization and urbanization in
the Asia-Pacific region, including the WHO’s Western Pacific
Region (WPRO) and South-East Asia Region (SEARO), have
significantly altered lifestyles and led to a rise in type 2 diabetes
cases (5, 6). China and India, the world’s most populous countries,
have the highest number of diabetes cases globally. As of 2021,
China had 145.4 million people living with diabetes, followed by
India with 74.2 million (6, 7), Studies have shown that the
prevalence of type 2 diabetes in Asia is increasing more rapidly
and affecting younger populations compared to other regions (9).
Despite this, there is a lack of research specifically on early-onset
type 2 diabetes in the Asia-Pacific region, and the trends of early-
onset type 2 diabetes in this area, especially recent changes, have not
been widely addressed.

The COVID-19 pandemic has further impacted the burden of
type 2 diabetes. SARS-CoV-2 can induce new-onset type 2 diabetes
through various mechanisms, including triggering inflammation
and insulin resistance, disrupting glucose and lipid metabolism, and
causing adipose tissue dysfunction (10-12), Lockdown measures
have complicated type 2 diabetes management, and disruptions in
medical services coupled with lifestyle changes, such as reduced
physical activity and increased unhealthy eating, have heightened
the risk of type 2 diabetes (13). Studies from Germany and the
United States indicate that the incidence of type 2 diabetes among
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children and adolescents significantly increased during the COVID-
19 pandemic (14, 15). However, there is a lack of systematic
research on the potential impact of the COVID-19 pandemic on
the burden of early-onset type 2 diabetes in the Asia-Pacific region.

This study aims to fill this research gap by utilizing data from
the GBD 2021 to evaluate and compare the trends in the burden of
early-onset and late-onset type 2 diabetes in the Asia-Pacific region
from 1990 to 2021, with a particular focus on the past decade (2010
to 2021). Additionally, we aim to analyze the potential impact of the
COVID-19 pandemic by calculating the excess incidence rates for
2020 and 2021, providing scientific evidence to inform effective
public health policies and interventions in the Asia-Pacific region.

2 Subjects, materials and methods
2.1 Overview

This descriptive repeated cross-sectional analysis evaluates and
compares incidence trends of early-onset (15-39 years) and late-
onset (=40 years) type 2 diabetes in the Asia-Pacific region, focusing
on trends from 2010 to 2021 and the impact of the COVID-19
pandemic. The Asia-Pacific region includes the WHO South-East
Asia Region (SEARO) and the Western Pacific Region (WPRO).
SEARO comprises 11 countries: Bangladesh, Bhutan, Democratic
People’s Republic of Korea, India, Indonesia, Maldives, Myanmar,
Nepal, Sri Lanka, Thailand, and Timor-Leste. WPRO includes 31
countries: American Samoa, Australia, Brunei Darussalam,
Cambodia, China, Cook Islands, Fiji, Guam, Japan, Kiribati, Lao
People’s Democratic Republic, Malaysia, Marshall Islands,
Micronesia, Mongolia, Nauru, New Zealand, Niue, Northern
Mariana Islands, Palau, Papua New Guinea, Philippines, Republic
of Korea, Samoa, Singapore, Solomon Islands, Tokelau, Tonga,
Tuvalu, Vanuatu, and Viet Nam (Supplementary Figure S1).

Using data from the Global Health Data Exchange (GHDx), we
extracted incidence counts, rates, and their 95% uncertainty
intervals (Uls) for these regions and their respective countries,
stratified by gender and 5-year age groups from 1990 to 2021 (16).
This study follows the Guidelines for Accurate and Transparent
Health Estimates Reporting (GATHER) (17). This study used
publicly available data from GBD 2021 and did not involve
human participants. It was deemed exempt by the Ethics
Committee of Nankai University Affiliated Hospital.
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2.2 Non-fatal burden estimation of type
2 diabetes

GBD 2021 diagnosed diabetes using fasting plasma glucose
(FPQG), glycated hemoglobin Alc (HbAlc), oral glucose tolerance
test (OGTT), and postprandial glucose test (PPG), excluding random
blood glucose or self-reported diabetes status. Compared to GBD
2019, the GBD 2021 model included 115 additional data sources.
Data biases were adjusted using MR-BRT (Meta-Regression—
Bayesian, Regularized, Trimmed) analysis, stratified by age and sex,
and standardized using Out-of-Dismod crosswalks (1, 18).

GBD 2021 used the Dismod-MR 2.1 model to estimate total
diabetes prevalence and incidence. For children under 15, estimates
from the type 1 diabetes model replaced total diabetes estimates,
assuming type 2 diabetes does not occur before age 15. Type 2
diabetes burden was estimated by subtracting type 1 diabetes
estimates from total diabetes estimates. Multiple simulations with
Dismod-MR 2.1 generated posterior distributions of parameters to
obtain 95% Uls for disease burden indicators (1, 18). Detailed
information is in Supplementary Section 1.

Early-onset type 2 diabetes, historically defined as diagnosed
before age 40 (2, 3), is defined in this study as type 2 diabetes in
individuals aged 15 to 39. Type 2 diabetes in individuals aged 40 and
above is classified as late-onset type 2 diabetes.

2.3 Statistical analysis

To ensure comparability across regions and account for age
structure differences, we calculated age-standardized rates (ASR)
using the world standard population from GBD 2021 (7). This
involved multiplying the age-specific rate by the standard
population weight for each age group, summing these weighted
rates, and dividing by the total standard population weight to obtain
the ASR. ASRs for early-onset (15-39 years) and late-onset (40 years
and above) type 2 diabetes were calculated separately. The
calculation formula is as follows:

A
s (Zpem)
S

where: 0, is the age-specific rate for the i-th age group (per
100,000 population), w; is the weight proportion of the i-th age
group in the world standard population, and A is the total number
of age groups.

To compare trends in age-standardized incidence rates (ASIR)
of early-onset and late-onset type 2 diabetes across different regions
from 1990 to 2021, particularly from 2010 to 2021, we used join
point regression analysis. This model identifies points where
significant trend changes occur and estimates the slope between
these points, describing the annual percent change (APC) in
incidence rates for specific periods. The average annual percent
change (AAPC) is used to capture the overall trend. A positive APC
or AAPC indicates an increasing trend, while a negative value
indicates a decreasing trend. We calculated AAPCs for 1990-2010,
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and 2010-2021 to compare recent trends with previous periods. The
number of join points was determined using the Grid Search
Method (GSM) and validated through Monte Carlo permutation
tests. Statistical significance of APC and AAPC values was assessed
using 95% confidence intervals (CIs). A change is statistically
significant if the CI does not include zero. To identify the
potential impact of the COVID-19 pandemic, we performed join
point regression analysis on all Asia-Pacific countries showing
significant changes in early-onset type 2 diabetes trends after 2018.
To further explore the COVID-19 pandemic’s impact, we
calculated excess incidence rates for 2020 and 2021. Excess
incidence rates were defined as the observed incidence minus the
expected incidence based on historical trends. We used data from
1990-2019 and employed the Bayesian Age-Period-Cohort (BAPC)
model for predictions, which combines Bayesian inference with
traditional Age-Period-Cohort analysis. Bayesian inference was
conducted using Integrated Nested Laplace Approximations
(INLA), improving computational efficiency by converting high-
dimensional integrals into low-dimensional integrals. This method
allowed us to predict expected incidence rates for 2020 and 2021.
Excess incidence rates were then calculated by subtracting expected
incidence rates from observed incidence rates, reflecting the
abnormal changes during the COVID-19 pandemic. All statistical
analyses were conducted using the Join point Regression Program
(version 5.0.2) and R software (version 4.3.2). Differences were
considered statistically significant at P<0.05 (two-sided).

3 Results

3.1 Comparison of early-onset and late-
onset type 2 diabetes incidence trends
by region

In SEARO, early-onset type 2 diabetes ASIR was slightly lower
than in WPRO, at 248.4 per 100,000 (95% CI: 176.8 to 326.6) and
269.6 per 100,000 (95% CI: 194.8 to 354), respectively. However, late-
onset type 2 diabetes ASIR was significantly higher in SEARO
compared to WPRO, at 551.8 per 100,000 (95% CI: 421.4 to 703.4)
versus 437.6 per 100,000 (95% CI: 322.5 to 570.5) (Figure 1; Table 1).
Detailed incidence trends stratified by sex and by 5-year age groups
are provided in Supplementary Sections 4 and 5.

Across SEARO and WPRO, the AAPC for early-onset type 2
diabetes ASIR was higher than for late-onset type 2 diabetes in both
1990-2010 and 2010-2021. In SEARO, the AAPC for early-onset
type 2 diabetes ASIR was 2.3% (95% CI: 2.24% to 2.35%) from 1990-
2010, and 2.86% (95% CI: 2.75% to 2.98%) from 2010-2021. In
WPRO, it was 2.09% (95% CI: 1.7% to 2.47%) from 1990-2010, and
29% (95% CI: 2.72% to 3.08%) from 2010-2021. Join point
regression analysis revealed an accelerated increase in early-onset
type 2 diabetes ASIR during the COVID-19 pandemic. In SEARO,
early-onset type 2 diabetes ASIR had an APC of 5.45% during 2019-
2021, while WPRO had an APC of 5.01% during 2017-2021,
significantly higher than the growth rate from 1999-2017 (APC
1.71%) (Figure 1; Table 1).
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Comparison of early-onset and late-onset type 2 diabetes incidence trends in the WHO South-East Asia Region and Western Pacific Region.

(A1) Average annual percent change (AAPC) of age-standardized incidence rates (ASIR) for early-onset and late-onset type 2 diabetes in the WHO
South-East Asia Region and Western Pacific Region for the periods 1990-2010 and 2010-2021. (A2) AAPC of ASIR for early-onset and late-onset
type 2 diabetes further stratified by sex in the WHO South-East Asia Region and Western Pacific Region for the periods 1990-2010 and 2010-2021.
(B1) Joinpoint regression analysis of early-onset type 2 diabetes ASIR trends in the WHO South-East Asia Region and Western Pacific Region from
1990 to 2021. (B2) Joinpoint regression analysis of late-onset type 2 diabetes ASIR trends in the WHO South-East Asia Region and Western Pacific
Region from 1990 to 2021. APC, annual percentage change. *P<0.05 for significant APC.

Conversely, late-onset type 2 diabetes ASIR in the Asia-
Pacific region showed a declining or decelerating trend after 2017.
In SEARO, the AAPC for late-onset type 2 diabetes ASIR was 1.43%
from 1990-2010 and 1.6% from 2010-2021. Join point analysis showed
a deceleration after 2017 (2005-2017 APC 1.92%; 2017-2021 APC
1.04%). In WPRO, the AAPC for late-onset type 2 diabetes ASIR was
0.87% from 1990-2010 and 0.27% from 2010-2021. Join point
regression analysis indicated a reversal in the trend for late-
onset type 2 diabetes ASIR in WPRO after 2017, with a significant
decline (2007-2017 APC 1.06%; 2017-2021 APC -1.10%)
(Figure 1; Table 1).

3.2 Excess incidence due to the COVID-19
pandemic across age groups and regions

For early-onset type 2 diabetes, the actual incidence rates in the
Asia-Pacific region were higher than predicted for both 2020 and
2021. In SEARO, COVID-19 resulted in 83,599 excess new cases in
2020, with an excess ASIR of 9.8 per 100,000. In 2021, excess new
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cases increased to 117,344, with an excess ASIR of 13.6 per 100,000.
All 5-year age groups showed a positive excess incidence. In WPRO,
there were 69,931 excess new cases in 2020, with an excess ASIR of
14.2 per 100,000, and 75,300 excess cases in 2021, with an excess
ASIR of 15.3 per 100,000. However, only the 15-24 age group
showed a positive excess incidence, while the 25-39 age group had a
negative excess incidence (Figure 2; Supplementary Table S2).

For late-onset type 2 diabetes in SEARO, there was a positive
excess incidence in both 2020 and 2021 due to COVID-19. There
were 147,274 excess new cases in 2020, with an excess ASIR of 18.1
per 100,000, and 216,657 excess cases in 2021, with an excess ASIR
of 27.6 per 100,000. However, the 65-89 age group showed a
negative excess incidence. Conversely, in WPRO, the actual
incidence of late-onset type 2 diabetes was lower than predicted
in both 2020 and 2021, showing a negative excess ASIR. There were
-140,650 fewer cases in 2020, with a negative excess ASIR of -13.5
per 100,000, and -142,633 fewer cases in 2021, with a negative
excess ASIR of -12.7 per 100,000. All 5-year age groups in WPRO,
except the 60-64 age group, showed a negative excess incidence
(Figure 2; Supplementary Table S2).
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TABLE 1 ASIR and AAPC of early-onset and late-onset type 2 diabetes by region, country, and sex from 1990 to 2021.

Early-onset type 2 diabetes

Late-onset type 2 diabetes

e un

ABojourdopul Ul s1a13uU0I4

S0

640°UISIoNUOY

: ASIR (per 100,000) AAPC ASIR (per 100,000) AAPC
Location/Sex
1990 2021 1990- P- 2010- P- 1990 2021 1990- P-
2010 Value* 2021 Value** 2010 Value* Value**

South-East 1165 2484 23 <0-001 2.86 <0-001 347.8 551.8 143 <0-001 16 <0-001
Asia Region (80-8 to 157-1) | (176:8 to 326:6) = (2:24 to 2:35) (275 to 2:98) (2599 to 453-7) | (4214 to 703-4) | (1-39 to 1-47) (149 to 1.72)

Male 1235 2733 244 <0-001 2:93 <0-001 3623 5663 141 <0-001 146 <0-001
(857 to 166-3) (1967 to 359) (239 to 2:49) (286 t0 3) (2703 t0 473-4) | (429:9 to 723) (1-35 to 1-48) (131 to 1-6)

Female 109-2 2226 213 <0-001 2.72 <0-001 3329 5373 147 <0-001 168 <0-001
(754 to 147:9) (1565 t0 294.7) | (2:06 to 2-2) (2:59 to 2:85) (250-4 to 434-8) | (4112 to 684-5) (145 to 1-5) (1-59 to 1-77)

Bangladesh 1324 326-1 291 <0-001 3.17 <0-001 3292 537 167 <0-001 138 <0-001
(941 to 174:3) (2367 to 422:9) = (276 to 3-06) (2:87 to 3-46) (2594 to 408-9) | (4052 to 6837) | (1:65 to 1.69) (1-27 to 1-49)

Bhutan 1132 217 217 <0-001 1.93 <0-001 2887 4785 168 <0-001 152 <0-001
(792 to 152-4) (157 to 286) (215 to 2:2) (1-81 to 2:05) (2131 t0 376:3) | (3608 to 611-1) (16 to 1.75) (138 to 1-67)

Democratic People’s 107:2 226 2:39 <0-001 2:51 <0-001 2528 452.7 182 <0-001 2:06 <0-001
Republic of Korea (732 t0 1454) | (1638 t02969) = (2-39 to 2+4) (249 to 2:53) (186 10 333-5) | (3346 t0 577-4) | (179 to 1.84) (1-86 to 2:26)

India 126:8 2637 235 <0-001 245 <0-001 328 474.7 108 <0-001 135 <0-001
(87210 173-1) | (1863 to 3512) = (2-32 to 2:38) (237 to 2:52) (2357 to 442:5) | (3442 t0 630-6) | (1-03 to 1.12) (129 to 1-41)

Indonesia 777 138 026 0314 626 0-001 3476 6538 2:59 <0-001 097 <0-001
(517 to 106-6) (957 to 184-4) | (-0-76 to 0-24) (246 to 10-2) (2556 to 458-5) | (4946 to 837:5) | (2:52 to 2:66) (054 to 1-4)

Maldives 74:3 1329 139 <0-001 285 <0-001 4516 7755 1-58 <0-001 212 <0-001
(504 to 101) (932 t0 181:3) | (1-32 to 1-46) (272 to 2:97) (3474 to 5747) | (6064 to 959-2) (156 to 1-6) (208 to 2:15)

Myanmar 1142 2222 232 <0-001 1.95 <0-001 5707 10948 2.1 <0-001 219 <0-001
(778 10 1559)  (162:6 to 291:3) = (2:26 to 2:38) (191 to 2) (4295 10 725:7) | (865 to 1335-1) (208 to 2:13) (213 to 2:25)

Nepal 145-1 325.1 24 <0-001 3.15 <0-001 3133 5347 187 <0-001 1-49 <0-001
(100-4 to 197-1) | (2337 to 429-1) (2 to 2:8) (292 to 3-38) (2283 to 411:6) | (3897 to 701-1) | (1-82 to 1.91) (1-18 to 1-81)

Sri Lanka 106:2 2709 413 <0-001 116 <0-001 7317 1412 243 <0-001 1-64 <0-001
(70-7 to 148-4) (187-5 to 360) (4-03 to 4-22) (1-06 to 1-26) (5643 to 917-7) (11046 (2:39 to 2:46) (15 to 1.77)

to0 1728-4)

Thailand 733 1492 2:56 <0-001 2:04 <0-001 395.9 7408 178 <0-001 248 <0-001
(503 to 99) (1054 t0 198-1) | (2:5 to 2:61) (177 to 2:32) (3027 to 498:6) | (579-8 to 912-5) (176 to 1-8) (241 to 2:55)

Timor-Leste 51.1 151.7 34 <0-001 3.92 <0-001 298 8372 34 <0-001 3.46 <0-001
(358 to 68:2) (1082 t0 201:2) | (337 to 343) (3-83 to 4-01) (2339 to 371-1) | (6456 to 1056:3) | (3-35 to 3-45) (342 to 3-51)

Western 1311 2696 2:09 <0-001 2:9 <0-001 3537 4376 0-87 <0-001 027 0-003
Pacific Region (85-4 to 187-5) (1948 to 354) (17 to 2:47) (272 to 3-08) (251 t0 475:5) | (3225 t0 5705) | (0-81 to 0-94) (0-09 to 0-44)

(Continued)
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TABLE 1 Continued

Early-onset type 2 diabetes

Late-onset type 2 diabetes

. ASIR (per 100,000) AAPC ASIR (per 100,000) AAPC
Location/Sex
1990 2021 1990- p- 2010- P- 1990 2021
2010 Value* 2021 Value*
Male 1485 307-7 218 <0-001 2-82 <0-001 344-6 432-6 0-97 <0-001 023 0-011
(96-8 to 212-2) (223-7 to 402-4) (1-89 to 2-49) (264 to 3) (243 to 467-6) (3156 to 569-5) (0-91 to 1-02) (0-05 to 0-4)
Female 1129 228 2:02 <0-001 2-89 <0-001 364 442.2 0-75 <0-001 0-28 <0-001
(729 to 162-3) (162+4 to 303-3) (1.74 to 2:3) (2-71 to 3-08) (259:5 to 485-3) (326-8 to 573-5) (0-58 to 0:92) (0-13 to 0-43)
American Samoa 376-6 1022-5 4-05 <0-001 1-82 <0-001 921-8 1423-5 1-63 <0-001 1-04 <0-001
(2651 to 504-1) (7206 (398 to 4-11) (1-65 to 1.98) (6849 (10374 to 1835) | (1-6 to 1.67) (1 to 1-09)
to 1376-1) to 1189-7)
Australia 44-6 84-4 244 <0-001 143 <0-001 262-8 456-8 1-82 <0-001 1.74 <0-001
(304 to 62.7) (56-4 to 121-4) (2+42 to 2-46) (1-35 to 1:5) (2034 to 321-6) (346 to 568-5) (1-78 to 1-86) (1-67 to 1-8)
Brunei Darussalam 149-4 475-5 343 <0-001 4-46 <0-001 924-9 1483-8 1.2 <0-001 219 <0-001
(1081 to 197:6) | (3317 to 646:2) = (336 to 3-49) (4:37 to 4-55) (7436 (11245 (1-14 to 1-25) (21 to 2:28)
to 1134-1) to 1854-8)
Cambodia 582 130-1 241 <0-001 3.04 <0-001 319-6 732 2:69 <0-001 277 <0-001
(39-7 to 77-8) (928 to 171-3) (2:36 to 2-45) (29 to 3-18) (249-2 to 395-8) (572+4 to 907-4) (2-67 to 2:71) (2-68 to 2-87)
China 140-1 316-1 226 <0-001 3.36 <0-001 324 3654 0-79 <0-001 -0-38 0-001
(891 to 204-5) | (226:8 to 417.7) = (1-55 to 2.97) (317 to 3-55) (2144 to 454-4) | (2511 t0 499-1) | (0-69 to 0-88) (-0-61 to -0-15)
Cook Islands 4189 8977 3.26 <0-001 113 <0-001 1059 13945 0-8 <0-001 1.04 <0-001
(293-7 to 559-7) (641-7 (318 to 3-34) (099 to 1-27) (770-1 (1048-2 to 1758) (0-77 to 0-83) (096 to 1-13)
to 1191-6) to 1379-2)
Fiji 276-6 5852 205 <0-001 3.21 <0-001 1199-7 18147 191 <0-001 0-28 <0-001
(1966 to 3657) (4298 to 755) (203 to 2:08) (3-13 to 3-28) (9348 (14354 (1-84 to 1.99) (0-24 to 0-32)
to 1468-6) to 2225-3)
Guam 1893 3939 226 <0-001 2:62 <0-001 485-8 647-4 0-46 <0-001 1.77 <0-001
(136 to 250-6) (290-5 to 512-9) (223 to 2-29) (2:5 to 2-74) (371-8 to 617-6) (497-7 to 819-5) (0-44 to 0-48) (17 to 1-84)
Japan 105-8 200-2 1-86 <0-001 2-46 <0-001 438-4 606-7 0-79 <0-001 1-58 <0-001
(72-4 to 144-5) (1382 to 274-5) (1-81 to 1-91) (22 to 2-71) (3315 to 564-7) (449-8 to 790-5) (0-73 to 0-85) (137 to 1-79)
Kiribati 3409 667 254 <0-001 1.55 <0-001 879-1 1298-8 1-82 <0-001 0-3 <0-001
(2444 t0 450-7) (4905 to 8609) = (25 to 2:59) (149 to 1-62) (6642 (9986 to 1646-2) | (178 to 1.86) (02 to 0-41)
to 1109-2)
Lao People’s 79-4 162-8 214 <0-001 272 <0-001 415-1 862-8 242 <0-001 234 <0-001
Democratic Republic (555 to 107-4) (1166 to 213-3) (2-11 to 2-16) (2:67 to 2-77) (3191 to 519-4) = (672-2 to 1065-2) (241 to 2-43) (2:32 to 2:35)
(Continued)
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TABLE 1 Continued

Early-onset type 2 diabetes

Late-onset type 2 diabetes

. ASIR (per 100,000) AAPC ASIR (per 100,000) AAPC
Location/Sex
1990 2021 1990- P- 2010- P- 1990 2021 1990- P- 2010- P-
2010 Value* 2021 Value** 2010 Value* 2021 Value**
Malaysia 108-9 186 272 <0-001 0-04 0-900 598-8 1004-3 137 <0-001 219 <0-001
(73 to 150-2) (1291 to 252:5) | (2:68 to 2:76) (-0-54 to 0-62) (4609 to 742) | (7849 to 1247-2) | (1-33 to 1-41) (1-86 to 2-52)
Marshall Islands 462:9 11364 3.67 <0-001 1-58 <0-001 9243 1337-8 143 <0-001 0-81 <0-001
(3199 to 621) (8102 (349 to 3-84) (1-42 to 1.75) (6659 (9702 to 1738-7) | (1-37 to 1.48) (079 to 0-82)
to 1521-6) to 1230-9)
Micronesia 2837 625-4 3.95 <0-001 03 0-288 7305 1270-4 219 <0-001 1-05 <0-001
(Federated States of) | (2037 to 370-8) (4549 to 820-2) = (3-86 to 4-03) (-0-26 to 0-87) (5571 t0 929:5) | (9737 to 1588-2) | (217 to 2:22) (095 to 1-14)
Mongolia 64 180 3.51 <0-001 322 <0-001 152:9 3048 187 <0-001 292 <0-001
(43-8 to 85-6) (1304 to 235-4) | (3-45 to 3-57) (314 to 3-29) (1151 t0 196:6) | (2276 to 394-1) | (1-82 to 1.91) (2:8 to 3-04)
Nauru 345.1 7286 2:92 <0-001 1.57 <0-001 8793 1305-6 171 <0-001 055 <0-001
(2418 to 457) (5351 to 955-8) | (2:85 to 2:99) (143 to 1.71) (6517 to 1118) | (9661 to 1673-8) = (1-65 to 1.78) (046 to 0-65)
New Zealand 664 124-1 067 <0-001 466 <0-001 3679 510-4 0-37 <0-001 24 <0-001
(388 t0 97:3) (90 to 159-7) (057 to 0-77) (462 to 471) (2708 t0 483:9) | (4165 t0 606:9) | (0-31 to 0-44) (235 to 2-44)
Niue 3538 8667 3.25 <0-001 23 <0-001 8388 13156 166 <0-001 11 <0-001
(249-7 to 471.7) (6283 (32 to 3-29) (225 to 2-34) (6182 (9451 to 1714-6) | (1-64 to 1.69) (105 to 1-14)
to 1145-1) to 1087-2)
Northern 2062 4328 246 <0-001 231 <0-001 5072 7926 148 <0-001 139 <0-001
Mariana Islands (147 to 271) (3184 t0 564-6) | (2:43 to 2:48) (228 t0 2:35) (3869 t0 650-1) | (602:6 to 997-9) (145 to 1-5) (136 to 1-41)
Palau 3499 826 3.04 <0-001 2.4 <0-001 8975 12715 135 <0-001 071 <0-001
(247 to 465-9) (599-1 to 1078) (3 t0 3-07) (234 to 2:46) (6634 (9506 to 1601-9) | (1-31 to 1-39) (068 to 0-73)
to 1154-1)
Papua New Guinea 2441 5422 2.57 <0-001 2.7 <0-001 622-1 9909 1.98 <0-001 067 <0-001
(1761 t0 320-5) | (399:9 to 6972) = (2:54 to 2:61) (263 to 2:77) (4756 to 782:3) | (7536 to 12365) (195 to 2) (048 to 0-86)
Philippines 82:1 109-4 -038 <0-001 3.12 <0-001 5346 660-9 0-51 <0-001 098 <0-001
(54-1 to 113-6) (758 to 148:5) | (-0-5 to -0-27) (291 to 3-33) (4054 to 684-6) | (5061 to 837-4) | (0-47 to 0-55) (086 to 1-11)
Republic of Korea 145.7 3981 2:99 <0-001 3.87 <0-001 4676 9311 22 <0-001 236 <0-001
(1065 to 189-6) = (289-6 to 5147) = (278 to 3-2) (375 to 3-99) (3596 to 574-5) | (7353 to 1143) (216 to 2:24) (234 to 2:38)
Samoa 315.1 7524 3.45 <0-001 1.74 <0-001 7879 11381 129 <0-001 103 <0-001
(222210 4207) (5467 t0 998:6) = (3-4 to 3-49) (1-68 to 1-81) (590-1 (8412 to 1470-9) | (1-27 to 1:31) (097 to 1:09)
t0 1014:3)
(Continued)
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TABLE 1 Continued

Early-onset type 2 diabetes

Late-onset type 2 diabetes

. ASIR (per 100,000) AAPC ASIR (per 100,000) AAPC
Location/Sex
1990 2021 1990- P- 2010- P- 1990 2021 1990- P-
2010 Value* 2021 Value** 2010 Value*

Singapore 1877 3155 117 <0-001 261 <0-001 6267 734 048 <0-001 059 <0-001
(1294 to 2547) | (2239 t0 423-5) | (1-11 to 1-23) (2:52 to 2:71) (485-1to 781) (5652 to 9185) | (0-46 to 0-51) (0-51 to 0-66)

Solomon Islands 1985 4234 263 <0-001 219 <0-001 5309 9295 233 <0-001 091 <0-001
(1449 to 258-4)  (320-1 to 5394) = (2-57 to 2:69) (212 to 2:27) (416:8 t0 662:7) | (7437 t0 1129-8) | (2:25 to 2-4) (0-85 to 0-97)

Tokelau 3923 8285 279 <0-001 1.79 <0-001 8572 12677 153 <0-001 079 <0-001
(2764 t0 529-6) | (600 to 1101-1) = (274 to 2:85) (167 to 1.91) (6228 (9432 to 1620-3) | (1-49 to 1.57) (077 to 0-82)

to 1143-3)

Tonga 2731 5888 261 <0-001 23 <0-001 807-9 12036 136 <0-001 122 <0-001

(1922 to 365-3) | (4237 to 776:7) (259 to 2:64) (2:27 t0 2:33) (611-1 (9203 to 15202) | (1-31 to 1-4) (1113 to 1:31)
to 1029-7)

Tuvalu 221 4972 266 <0-001 2.58 <0-001 6653 1016 177 <0-001 065 <0-001
(1589 t0 291-4) | (3653 to 645-6) = (263 to 2:68) (2:55 to 2:61) (507:5 to 840-8) | (777 to 12707) | (173 to 1.81) (0-61 to 0-7)

Vanuatu 2051 524.5 3.06 <0-001 3.05 <0-001 5314 8932 177 <0-001 1-55 <0-001
(146:3 t0 272:5) | (3857 to 678) (304 to 3-09) (3-01 to 3-08) (402:8 to 679-6) | (6784 to 1128:5) | (172 to 1.83) (149 to 1-6)

Viet Nam 57.9 1043 1:07 <0-001 322 <0-001 382 715 203 <0-001 204 <0-001
(397 to 78) (755 to 136:4) | (1-05 to 1.08) (3 to 3-44) (2944 to 473-6) | (5815 to 862-1) (2 to 2:06) (198 to 2-1)

ASIR, age-standardized incidence rates; AAPC, average annual percent change. Data in parentheses are 95% confidence intervals (Cls) for ASIR and AAPC. * P value for AAPC from 1990 to 2010. ** P value for AAPC from 2010 to 2021.
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Net excess incidence number and rate of early-onset and late-onset type 2 diabetes by 5-year age groups in SEARO and WPRO for 2020 and 2021.
(A) Net excess incidence number and rate in the South-East Asia Region (SEARO). (B) Net excess incidence number and rate in the Western Pacific
Region (WPRO). Excess incidence numbers are represented by bars, and excess incidence rates are depicted by lines.

3.3 Incidence trends of early-onset and
late-onset type 2 diabetes in India
and China

India and China are the most populous countries in SEARO and
WPRO, respectively, significantly impacting their regions’” disease
burdens. From 1990 to 2021, India and China consistently
accounted for the highest proportion of new early-onset type 2
diabetes cases in SEARO and WPRO, respectively, making up
approximately 75% or more of the total cases (Supplementary
Figure S2; Supplementary Table S1). In 2021, the number of new
early-onset type 2 diabetes cases was 1.59 million (1.13 to 2.13
million) in India and 1.31 million (0.92 to 1.77 million) in China
(Supplementary Table S1). Trends in early-onset and late-onset
type 2 diabetes in both countries align closely with regional trends.
In 2021, China’s ASIR for early-onset type 2 diabetes was 316.1 per
100,000 (95% CI: 226.8 to 417.7), higher than India’s 263.7 per
100,000 (95% CI: 186.3 to 351.2). Conversely, India’s ASIR for late-
onset type 2 diabetes exceeded China’s, with rates of 474.7 per
100,000 (95% CI: 344.2 to 630.6) compared to China’s 365.4 per
100,000 (95% CI: 251.1 to 499.1) (Figures 3, 4; Table 1).

In India, ASIR trends for both early-onset and late-onset type 2
diabetes show consistent annual increases, with higher growth rates
from 2010 to 2021 compared to 1990 to 2010. The AAPC for early-
onset type 2 diabetes from 2010 to 2021 is 2.45% (95% CI: 2.37% to
2.52%), while for late-onset type 2 diabetes it is 1.35% (95% CI:
1.29% to 1.41%). Join point regression analysis indicates a
significant acceleration in early-onset type 2 diabetes during the
COVID-19 pandemic (2019-2021 APC: 3.19%) compared to 1990
to 2019 (APC: 1.91% to 2.62%) (Figures 3, 4; Table 1).

In contrast, China shows opposite trends for early-onset and
late-onset type 2 diabetes. The ASIR for early-onset type 2 diabetes
has a higher growth rate in the last decade compared to the previous
two decades (1990-2010 AAPC: 2.26%; 2010-2021 AAPC: 3.36%;
both P<0.001). Conversely, the ASIR for late-onset type 2 diabetes
shows an overall upward trend from 1990 to 2010 (AAPC: 0.79%;
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95% CI: 0.69% to 0.88%) but reversed in the recent decade (2010-
2021 AAPC: -0.38%; 95% CI: -0.61% to -0.15%), showing a decline.
Further join point analysis shows that since 2016, the ASIR for
early-onset type 2 diabetes accelerated (2016-2021 APC 5.04%),
while the ASIR for late-onset type 2 diabetes significantly declined
(2016-2021 APC -2.24%) (Figures 3, 4; Table 1). During the
COVID-19 pandemic, early-onset type 2 diabetes ASIR exceeded
expectations, with a positive excess ASIR of 19.0 per 100,000 in 2020
and 18.8 per 100,000 in 2021. In contrast, late-onset type 2 diabetes
showed a negative excess ASIR, with -9.1 per 100,000 in 2020 and
-7.5 per 100,000 in 2021 (Figure 4; Supplementary Table S3).

3.4 Incidence trends of early-onset and
late-onset type 2 diabetes in
other countries

In 2021, among the 11 countries in the WHO SEARO,
Bangladesh had the highest ASIR of early-onset type 2 diabetes at
326.1 cases per 100,000 people (95% CI: 236.7 to 422.9), while Sri
Lanka had the highest ASIR for late-onset type 2 diabetes at 1412
cases per 100,000 people (95% CI: 1104.6 to 1728.4). In the WHO
WPRO, among 31 countries, the Marshall Islands had the highest
ASIR for early-onset type 2 diabetes at 1136.4 cases per 100,000
people (95% CI: 810.2 to 1521.6), and Fiji had the highest ASIR for
late-onset type 2 diabetes at 1814.7 cases per 100,000 people (95%
CI: 1435.4 to 2225.3) (Figure 4; Table 1).

From 2010 to 2021, Indonesia experienced the fastest increase in
early-onset type 2 diabetes incidence in SEARO, with an AAPC of
6.26% (95% CI: 2.46% to 10.2%). During the COVID-19 pandemic
(post-2018), countries including Indonesia and Nepal showed
significant accelerations in early-onset type 2 diabetes incidence.
Indonesia, in particular, reversed its earlier downward trend (2010-
2018 APC -3.0%) to a sharp increase from 2018-2021 (APC 35.54%).
Meanwhile, Indonesia’s late-onset type 2 diabetes incidence, which
had been rising steadily from 1990 to 2018 (APC 1.46% to 2.71%),
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Trends in ASIR of early-onset and late-onset type 2 diabetes in selected countries from 1990 to 2021. This Figure presents the age-standardized
incidence rate (ASIR) trends of early-onset and late-onset type 2 diabetes from 1990 to 2021 for selected countries in the WHO South-East Asia
Region (SEARO) and Western Pacific Region (WPRO). (A1-A3) show the trends for SEARO’s most populous country (India) and the two countries with
the fastest acceleration of early-onset type 2 diabetes during the COVID-19 pandemic (Indonesia and Nepal). (B1-B3) depict the trends for WPRO's
most populous country (China) and the two countries with the fastest acceleration of early-onset type 2 diabetes during the COVID-19 pandemic
(Japan and Papua New Guinea). AAPC, average annual percent change. APC, annual percentage change. *P<0.05 for significant APC.

declined sharply from 2018 to 2021 (APC -3.56%). Nepal and Sri
Lanka also saw decelerations in late-onset type 2 diabetes ASIR
during this period (Figures 3, 4; Table 1; Supplementary Figure
S3A). In the Asia-Pacific region, Indonesia had the highest excess
ASIRs of early-onset type 2 diabetes due to COVID-19, with 74.5 per
100,000 in 2020 and 78.6 per 100,000 in 2021. Similar to trends in
China, Indonesia also experienced negative excess ASIRs for late-
onset type 2 diabetes, with -12.5 per 100,000 in 2020 and -13.8 per
100,000 in 2021. (Figure 4; Supplementary Table S3). From 2010 to
2021, New Zealand had the fastest increase in early-onset type 2
diabetes incidence in WPRO, with an AAPC of 4.66% (95% CI: 4.62%
to 4.71%). During the COVID-19 pandemic, Japan showed the most
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significant acceleration in early-onset type 2 diabetes, with an APC of
4.62% from 2019 to 2021 (Figures 3, 4; Table 1).

4 Discussion

In this study, we utilized data from GBD 2021 to examine the
trends in early-onset and late-onset type 2 diabetes incidence in the
Asia-Pacific region over the past three decades. From 1990 to 2021,
early-onset type 2 diabetes incidence consistently increased, with a
significant acceleration in the past decade and during the COVID-
19 pandemic. Conversely, while late-onset type 2 diabetes incidence
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National-level ASIR trends and net excess ASIR of early-onset and late-onset type 2 diabetes in the Asia-Pacific region. (A1-A2) Age-standardized
incidence rates (ASIR) per 100,000 people of early-onset (A1) and late-onset (A2) type 2 diabetes in 2021. (B1-B2) Average annual percentage

change (AAPC) of ASIR from 2010 to 2021 for early-onset (B1) and late-onset (B2) type 2 diabetes. (C1-C2) Net excess ASIR due to the COVID-19
pandemic in 2021 for early-onset (C1) and late-onset (C2) type 2 diabetes.

also increased over the past thirty years, the growth rate slowed in
the SEARO region and declined in the WPRO region since 2017. In
2020 and 2021, the actual incidence of early-onset type 2 diabetes
exceeded historical predictions, showing a positive excess incidence.
For late-onset type 2 diabetes, SEARO experienced a positive excess
incidence, while WPRO exhibited a negative excess incidence.
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4.1 Comparative trends in early-onset
T2DM between the Asia-Pacific region and
Western countries

In recent years, the incidence of T2DM in children and adolescents

has garnered increasing attention, but systematic research has primarily
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focused on Western countries. For instance, the SEARCH for Diabetes
in Youth (SEARCH) and the Treatment Options for Type 2 Diabetes in
Adolescents and Youth (TODAY) studies in the United States provide
extensive evidence on T2DM in young people. The latest SEARCH
report shows a significant increase in T2DM incidence among
individuals under 20 from 2002 to 2018, with an annual growth rate
of 5.31%. In 2017-2018, the annual incidence rate was 17.9 per 100,000,
peaking at age 16 (19).

In contrast, early-onset T2DM trends in the Asia-Pacific region
have not been widely studied, particularly during the COVID-19
pandemic. This study fills that gap using GBD 2021 data. Our
findings show that from 1990 to 2021, early-onset T2DM incidence
in the Asia-Pacific region consistently increased, with notable
acceleration during the COVID-19 pandemic. The WPRO region
saw a growth rate of 5.01% from 2017-2021, and the SEARO region
saw a 5.45% growth from 2019-2021. Notably, incidence among youths
(15-24 years) in the WPRO region consistently showed a secondary
peak, higher than that of young adults (25-39 years). Additionally,
during the COVID-19 pandemic in 2020 and 2021, the actual
incidence rate of early-onset T2DM in the Asia-Pacific region
exceeded historical predictions, indicating a positive excess incidence.
This trend aligns with reports from Western countries. For example, a
retrospective study in a US pediatric hospital and another study
involving 24 centers found that the incidence of T2DM among
adolescents increased by 182% and 77.2%, respectively, during the
COVID-19 pandemic compared to pre-pandemic levels (15, 20).
Similarly, a study using data from the German Diabetes Prospective
Follow-up Registry reported that the actual T2DM incidence among
adolescents in 2021 was 1.95 per 100,000 person-years, compared to a
predicted rate of 1.38 per 100,000 person-years, indicating an incidence
rate 1.41 times higher than predicted (14).

4.2 Potential impact of COVID-19 on the
differences in early-onset and late-onset
type 2 diabetes incidence trends

This study is the first to compare early-onset and late-onset type
2 diabetes incidence trends in the Asia-Pacific region. Our findings
indicate that, particularly during the COVID-19 pandemic, early-
onset type 2 diabetes incidence has accelerated, while late-onset type
2 diabetes incidence has slowed or declined. The COVID-19
pandemic may have both direct and indirect effects on these trends.

Numerous studies show that COVID-19 infection increases the
risk of type 2 diabetes, especially among younger individuals (21, 22).
A nationwide cohort study in South Korea found that COVID-19
patients had a significantly higher risk of newly diagnosed type 2
diabetes, with younger individuals showing a higher adjusted hazard
ratio (HR 1.54) than older individuals (HR 1.19) (21). Additionally,
COVID-19 infection may accelerate the progression from prediabetes
to new-onset diabetes (23), especially in younger populations.
Younger prediabetic individuals are more likely to progress to type
2 diabetes than older individuals (24), and a cohort study indicated
that older prediabetic patients are more likely to return to
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normoglycemia or die rather than progress to diabetes during the
observation period (25). SARS-CoV-2 may cause insulin resistance
and PB-cell damage through mechanisms like binding to ACE2
receptors, inducing cytokine storms, and causing adipose tissue
inflammation (10, 11). Additionally, the high mortality rate among
older adults due to COVID-19 may statistically lower the diabetes
incidence in this age group, contributing to the divergent trends (26).

The pandemic may also indirectly affect type 2 diabetes risk,
especially among younger individuals. Lockdown measures have
increased negative health behaviors, such as greater food intake,
junk food consumption, reduced physical activity, and increased
screen time. Younger people are more prone to these behaviors than
older individuals (27, 28). These lifestyle changes have led to
significant weight gain (28). A nationwide retrospective cohort
study in China found that the impact of BMI on diabetes
incidence is more pronounced in younger adults, with the
association between BMI and diabetes risk weakening with age (29).

4.3 China and India’s unique challenges
and characteristics in the burden of type
2 diabetes

China and India, the world’s most populous countries,
significantly impact type 2 diabetes trends in their regions, but
their trends differ markedly. From 1990 to 2021, both early-onset
and late-onset type 2 diabetes ASIR in India showed a steady
upward trend, with early-onset type 2 diabetes incidence
accelerating post-2019 during the COVID-19 pandemic.
Conversely, China saw an accelerating trend in early-onset type 2
diabetes even before COVID-19. From 2016 to 2021, China’s
annual growth rate for early-onset type 2 diabetes was 5.01%,
while late-onset type 2 diabetes showed a declining trend with an
annual change rate of -2.24%. This disparity may be related to
China’s rapid digital economy development post-2015. By 2022, the
digital economy accounted for 41.5% of GDP (30). This expansion
has increased access to unhealthy foods, especially via the food
delivery market among younger populations (31). A cross-sectional
study among Chinese college students found that food delivery
consumption was significantly associated with a preference for
high-fat, high-sugar (HFHS) foods and with overweight and
obesity (32). In contrast, elderly Chinese tend to adopt healthier
lifestyles. A study from the Chinese Longitudinal Healthy Longevity
Survey (CLHLS) conducted from 2005 to 2014 found that about
77.2% of the elderly improved their health behaviors (33).

The rising incidence of T2DM in India may be closely related to a
conflict between religious beliefs, cultural habits, and the ongoing
process of modernization (34-36). India, being a multi-religious and
multi-cultural country, has religious practices such as those in
Hinduism, Islam, and other faiths that promote dietary habits of
moderation and vegetarianism, which traditionally help maintain a
healthier diet (34, 36). However, with the increasing penetration of
Western lifestyles, particularly among the younger generation who
prefer high-sugar, high-fat foods, the influence of these traditional
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dietary habits has gradually weakened. Additionally, India has long
faced ecological pressures, such as seasonal famines and increasing
population density, which, over the course of long-term natural
selection, have led to characteristics such as low birth weight, short
stature, and low lean mass in its population, resulting in lower
metabolic capacity (34, 35). This low metabolic capacity makes it
more difficult for the population to cope with high metabolic loads,
such as excess body fat, high-glycemic diets, and sedentary behavior,
making them more susceptible to developing diabetes (34, 35).
Therefore, despite the positive impact of India’s religious and cultural
traditions on diet and health in the past, the shift in dietary patterns
and lifestyles due to modernization is weakening the influence of these
traditional practices, contributing to the rising diabetes burden.

Additionally, while new cases of early-onset type 2 diabetes are
higher in India than in China, the ASIR is lower. Conversely, for late-
onset type 2 diabetes, India has fewer cases but a higher ASIR than
China. This is due to significant differences in population structures:
China is experiencing significant aging and a declining birth rate, while
India’s population is relatively young, with a lower proportion of
people aged 65 and above (7). Overall, China’s type 2 diabetes burden is
primarily influenced by aging and the accelerated growth in early-onset
type 2 diabetes incidence, while India faces the dual challenges of rapid
population growth and rising incidence rates for both early-onset and
late-onset type 2 diabetes. Moreover, China and India have the highest
number of diabetes cases globally and the largest number of
undiagnosed diabetes patients, particularly among young people (37).
Studies indicate that diabetes awareness among young people in China
is significantly lower than among the elderly (38). These factors
highlight the unique challenges and characteristics of the type 2
diabetes burden in China and India.

Despite the comprehensive analysis, our study has several
limitations. First, the data derived from the GBD study relies heavily
on the accuracy and completeness of national health information
systems, which may vary significantly across countries in the Asia-
Pacific region. Second, the GBD study uses modeling techniques and
data imputation to address gaps, which could introduce uncertainties
in the estimates. Additionally, the COVID-19 pandemic’s impact on
healthcare access and health-seeking behaviors might have influenced
the observed trends, but our study does not allow for a detailed
examination of these factors. Another limitation is that we focused
solely on incidence trends without analyzing changes in key risk
factors, such as BMI, which should be explored in future studies.
Finally, the long-term effects of COVID-19 on type 2 diabetes incidence
in the Asia-Pacific region remain uncertain, necessitating ongoing
surveillance and research. As the incidence of early-onset T2DM
continues to rise in the Asia-Pacific region, future research should
focus on investigating the impact of socio-cultural factors (such as
dietary patterns, lifestyle modifications, and urbanization) on the onset
and progression of the disease, while also implementing targeted
interventions for high-risk populations. In particular, randomized
controlled trials (RCTs) examining the efficacy of traditional
antidiabetic therapies and emerging metabolism-related agents (such
as tirzepatide, statins, and sacubitril/valsartan) in younger populations
will be crucial (39). Optimizing the management of multiple metabolic
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risk factors with these therapies holds significant promise in reducing
the risk of early-onset T2DM and its complications, ultimately
improving long-term patient outcomes.

In conclusion, our study reveals a notably rapid increase in the
incidence of early-onset type 2 diabetes in the Asia-Pacific region
over the past ten years, particularly during the COVID-19
pandemic. Conversely, the incidence of late-onset type 2 diabetes
has either increased or decreased in some countries. These findings
underscore the urgent need for targeted public health interventions
to address the rising burden of type 2 diabetes among younger
populations in the Asia-Pacific region. Continuous monitoring and
research are especially critical in countries with high burdens of
early-onset type 2 diabetes, such as China, India, and Indonesia.
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