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Abstract
Aims: The rising prevalence of diabetes in young adults threatens global health 
and sustainable development. However, its full macroeconomic impact, espe-
cially the welfare losses beyond conventional productivity costs, has not been 
systematically quantified at a global level. We aimed to estimate the current and 
future global economic burden of diabetes in individuals aged 15–39 years using 
a welfare-based approach.
Methods: Using disability-adjusted life-years (DALYs) from the Global Burden 
of Disease Study 2021, we monetized health losses into a value of lost welfare 
(VLW) via a value of a statistical life year approach. We estimated the VLW glob-
ally, regionally and nationally, analysed its distribution by Socio-Demographic 
Index (SDI) and made projections to 2050.
Results: In 2021, the global economic burden was Int$1.16 trillion. Low-SDI re-
gions had the highest relative burden (1.21% of GDP), whereas high-SDI regions 
had the largest absolute loss. Geographically, East Asia showed the highest abso-
lute burden (Int$240.30 billion) and Oceania the highest relative impact (3.03% 
of GDP). Projections show the burden will more than double by 2050 to 1.32% of 
global GDP, driven almost entirely by type 2 diabetes.
Conclusions: Diabetes in young adults represents a significant and growing 
macroeconomic burden. Our findings underscore the urgent need for public 
health strategies and economic policies focused on preventing type 2 diabetes. 
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1   |   INTRODUCTION

Diabetes has become one of the most formidable global 
public health challenges of the 21st century.1 As a com-
plex chronic metabolic disorder, it is characterized by 
persistent hyperglycaemia, which can lead to severe com-
plications, posing a long-term threat to individual health 
and quality of life.2 Globally, diabetes is not merely a clini-
cal issue but a public health imperative that profoundly 
impacts socio-economic development.3 Over the past 
three decades, driven by population growth, ageing and 
urbanization, the prevalence of type 2 diabetes has grown 
substantially.4 Alarmingly, this epidemic is increasingly 
affecting younger populations, shattering the traditional 
perception of it as a disease of middle and older age.5

Despite advances in care, the burden of diabetes re-
mains poorly controlled.6 The impact on young adults 
(15–39 years) is particularly underestimated. This group 
is the backbone of the workforce, representing the peak 
phase of human capital accumulation—spanning higher 
education, career establishment and family formation. 
Disease onset during this window disrupts these critical 
developmental trajectories, resulting in compounded eco-
nomic consequences that extend decades into the future.7 
However, most current research and public health policies 
focus on older patients, leaving a significant knowledge 
gap regarding the economic burden in young adults.8 
Thus, the true societal cost of diabetes is often underesti-
mated and intervention strategies incomplete.

The Global Burden of Disease (GBD) study's primary 
metric, the disability-adjusted life-year (DALY), is invalu-
able for measuring health loss but has limitations. As a 
non-monetary metric, it struggles to convey the full eco-
nomic impact to policymakers, especially in finance min-
istries, making it difficult to justify health investments 
against competing priorities like education or infrastruc-
ture.9,10 In contrast, the value of lost welfare (VLW) model 
directly monetizes health losses, providing a clear link be-
tween health outcomes and fiscal policy considerations.11 
By integrating DALYs with the value of a statistical life 
(VSL), it quantifies the monetary value of disability and 
death, including intangible costs like pain and suffering.12 
This comprehensive approach is advocated by the World 

Health Organization (WHO) and has been used for other 
diseases.13 However, such a systematic economic assess-
ment has not been conducted for diabetes, particularly in 
young adults.

Therefore, this study uses GBD 2021 data and the value 
of a statistical life year (VSLY) method to estimate the eco-
nomic burden of diabetes in young adults (15–39 years) at 
global, regional and national levels for 2021, with projec-
tions to 2050. By providing a monetized metric, we aim 
to reveal the true macroeconomic impact of diabetes and 
offer robust evidence for governments to formulate cost-
effective prevention strategies, optimize resource alloca-
tion and address this growing epidemic.

2   |   METHODS

2.1  |  Data sources

This study draws on multiple standardized global data-
bases. The data were obtained from the GBD 2021 published 

Such interventions are especially critical for countries with fragile health systems 
to mitigate substantial future economic and health losses.
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Key Points

•	 Using Global Burden of Disease data, we quan-
tify a substantial global economic burden of 
diabetes among young adults (15–39 years), 
amounting to 0.76% of global GDP in 2021. 
Without effective intervention, this burden is 
projected to rise to 0.87% by 2050.

•	 Type 2 diabetes is the dominant driver of this 
economic loss in young populations.

•	 Profound inequities exist: although high-in-
come countries sustain the largestabsolute 
monetary losses, the relative economic impact 
is disproportionatelysevere in low-income re-
gions and Small Island Developing States.

•	 These findings provide urgent economic jus-
tification for prioritising earlyprevention and 
intervention to curb the rising burden of young-
onset diabetes.
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by the Institute for Health Metrics and Evaluation (avail-
able at https://​ghdx.​healt​hdata.​org/​). GBD 2021 reports 
DALYs, life expectancy and population size stratified by 
age, sex and region. Specifically, diabetes-related DALYs in 
the GBD framework aggregate Years of Life Lost and Years 
Lived with Disability, derived from cause-specific mortal-
ity and prevalence data, respectively.

Data on GDP and per capita GDP, measured in pur-
chasing power parity at constant 2021 international 
dollars, were obtained from the World Bank's World 
Development Indicators database. The baseline value for 
the 2021 US VSL was sourced from official estimates by 
the US Department of Transportation.14,15 All results are 
presented in 2021 international dollars, adjusted for pur-
chasing power parity.16

2.2  |  VLW and VLW/GDP

This study adopted the VSLY approach to monetize health 
losses, which were initially measured in DALYs. The 
method operates on the principle that any loss of a healthy 
life year has a corresponding, measurable economic or so-
cial cost. This monetization strategy is well established 
in the global health economics literature as a means to 
rationalize policy prioritization and resource allocation 
decisions.11,13,17,18

The VSL for each country (VSL country) was estimated 
using a benefit transfer model, with the US VSL as the refer-
ence point. The choice of the reference benchmark is based 
on the consideration that the United States possesses the 
most extensive and robust research data on willingness-to-
pay to determine the VSL. By employing the benefit transfer 
method and using income elasticity to adjust the baseline 
value according to each country's per capita GDP, we were 
able to estimate VSLs that are commensurate with each na-
tion's economic level. This ensures that the valuation is both 
globally comparable and reflective of national economic re-
alities. The calculation followed the formula:

where VSLUSA = US11.8 million, based on 2021 valuations 
(https://​www.​trans​porta​tion.​gov/​offic​e-​policy/​trans​porta​
tion-​policy/​revis​ed-​depar​tment​al-​guida​nce-​on-​valua​tion-​
of-​a-​stati​stica​l-​life-​in-​econo​mic-​analysis), and IE denotes 
the income elasticity of the VSL. A base-case elasticity of 
1.0 was assumed, implying a proportional relationship be-
tween a country's per capita GDP and its VSL. Country-
level GDP was defined as gross domestic product per 
capita at purchasing power parity (PPP), in constant 2021 
international dollars.

The model rests on several key assumptions:

•	 VSL is determined solely by economic development, 
disregarding potential influences of culture, legal envi-
ronment, or health system structure.

•	 Country-level GDP values are static during the estima-
tion period.

•	 The benefit transfer model assumes cross-national com-
parability of income elasticity in valuing life.

To calculate the VSLY, the country-specific VSL was 
annualized using the approximation of future life expec-
tancy (FLE):

The estimation of FLE is based on the following 
assumptions.

2.3  |  FLE approximation

FLE is approximated as half of the Health-Adjusted Life 
Expectancy (FLE ≈ HALE/2). Thereby assuming that each 
DALY represents the loss of half a healthy life year. A 
single-year HALE estimate was applied uniformly across 
the study period for all countries.

2.4  |  Sensitivity analyses

To assess robustness, sensitivity analyses with IE values of 
0.55, 1.0 and 1.5 were also conducted to assess how varia-
tions in willingness to pay, driven by different income lev-
els, influence the results. This approach ensures that the 
estimates remain relevant for policy considerations across 
diverse economic contexts.11,13,19

2.5  |  Estimating total economic loss 
(VLW)

Total economic loss, expressed as the VLW, was calculated 
by multiplying DALYs with the corresponding VSLY:

DALY data were extracted as median estimates along 
with 95% uncertainty intervals from the GBD 2021 data-
set. For the purposes of this analysis, DALY estimates 
were assumed to be unbiased and comparable across 
countries and regions, based on standardized GBD esti-
mation methods.

VSLi = VSLUSA ×
(

GDPi

GDPUSA

)IE

VSLYi =
VSLi

FLEi
.

VLWi = DALYsi × VSLYi

https://ghdx.healthdata.org/
https://www.transportation.gov/office-policy/transportation-policy/revised-departmental-guidance-on-valuation-of-a-statistical-life-in-economic-analysis
https://www.transportation.gov/office-policy/transportation-policy/revised-departmental-guidance-on-valuation-of-a-statistical-life-in-economic-analysis
https://www.transportation.gov/office-policy/transportation-policy/revised-departmental-guidance-on-valuation-of-a-statistical-life-in-economic-analysis
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2.6  |  Expressing VLW as a share of GDP

To evaluate the relative economic impact of health loss 
across settings, VLW was expressed as a percentage of 
country-level GDP:

This metric enables direct comparison of macroeco-
nomic burden across heterogeneous economies, adjusting 
for differences in national output. All GDP values refer to 
total PPP-adjusted GDP (in constant 2021 international 
dollars) for each country. The VLW and GDP (VLW) for 
GBD 2021 regions are also considered.

2.7  |  Statistical analysis

All data processing and computational analyses were 
executed within the RStudio Integrated Development 
Environment (RStudio IDE, RStudio PBC, Boston, MA, 
USA). In instances of missing 2021 macroeconomic data 
for certain locales, values were imputed using a linear 
regression model. Furthermore, the 95% uncertainty in-
tervals (UIs) reported with the GBD 2021 DALY estimates 
were incorporated into our valuation model (shown as 
error bars in figures) to produce corresponding uncertainty 
intervals for the VSLY estimates. The research framework 
was structured in reference to best practice principles for 
reporting health economic evaluations.

3   |   RESULTS

3.1  |  Global trend

Globally, the total economic burden of diabetes 
in young adults aged 15–39 years was estimated at 
Int$1,159,179.45 million, which accounted for 0.76% 
of global GDP. Type 2 diabetes was the principal con-
tributor to this economic loss, with a total VLW of 
Int$929,240.25 million, equivalent to 0.61% of global 
GDP. The economic burden attributable to type 1 diabe-
tes was estimated at Int$229,939.21 million, represent-
ing 0.15% of global GDP (Table 1).

3.2  |  SDI regions trends

Diabetes-related economic losses exhibit significant dis-
parities across different Socio-Demographic Index (SDI) 
regions. The VLW of overall diabetes in young adults aged 

15–39 years was greatest in high-SDI (Int$373,302.01 mil-
lion). Conversely, the relative economic burden, as a per-
centage of GDP, was highest in low-SDI regions (1.21%) 
and showed a clear inverse relationship with SDI, being 
lowest in high-SDI regions (0.62%) (Table 1, Figure 1a).

The absolute VLW for type 2 diabetes in young adults 
aged 15–39 years was highest in high-middle-SDI regions 
(Int$307,198.12 million), whereas the relative burden was 
greatest in low-SDI regions (0.97%) and lowest in high-
SDI regions (0.45%) (Table 1, Figure 1b).

For type 1 diabetes in young adults aged 15–39 years, 
the highest absolute economic burden was concentrated 
in high-SDI regions (Int$101,105.61 million). The relative 
burden as a percentage of GDP was again highest in low-
SDI regions (0.24%) (Table 1, Figure 1c).

3.3  |  Geographical regions trends

Analysis across 21 geographical regions revealed substantial 
variation in the economic burden of diabetes. For overall dia-
betes, the absolute economic burden, measured as the VLW, 
was highest in East Asia (Int$240,296.20 million). The low-
est absolute burden was observed in Oceania (Int$1975.79 
million). When expressed as a proportion of GDP, the pat-
tern was different, with the highest relative burden found 
in Oceania (3.025%). Conversely, the lowest relative burdens 
were in Australasia (0.270%) (Table 1, Figure 2a).

Type 2 diabetes drove the majority of the overall bur-
den. The VLW was highest in East Asia (Int$225,492.05 
million). The lowest absolute burden was observed in 
Oceania (Int$1791.83 million). When expressed as a pro-
portion of GDP, the pattern was different, with the highest 
relative burden found in Oceania (2.743%). Conversely, 
the lowest relative burdens were in Australasia (0.143%) 
(Table 1, Figure 2b).

For type 1 diabetes, the absolute economic burden 
measured as the VLW was highest in High-income North 
America (Int$65,520.13 million). The lowest absolute bur-
den was observed in Oceania (Int$183.95 million). When 
expressed as a proportion of gross domestic product (GDP), 
the pattern was different, with the highest relative burden 
found in the Caribbean (0.298%) (Table 1, Figure 2c).

3.4  |  National Trends

At the national level, the absolute economic burden (VLW) 
of overall diabetes was highest in China (Int$240,044.23 
million), the United States (Int$165,319.85 million) and 
India (Int$117,077.34 million). In stark contrast, the rela-
tive burden as a percentage of GDP was most severe in 
several Oceanian nations, including the Marshall Islands 

GDPi∗ (%) =

(

VLWi

GDPi

)

× 100� % .
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(6.24%), Kiribati (4.41%) and Fiji (4.13%). The lowest rela-
tive burdens were observed in several Central and Eastern 
European countries, including Romania, Albania and 
Slovenia (all 0.23%) (Figure 3a,b, Supplemental Table S1).

The burden of type 2 diabetes largely drove the over-
all patterns. China experienced the highest absolute 
VLW (Int$225,281.66 million). The relative impact was 
again most severe in the Marshall Islands. High-income 

T A B L E  1   VLW and VLW/GDP by GBD regions in 2021 for diabetes in young adults, generated using income elasticity of the VSL at 
1.00.

Overall diabetes Type 2 diabetes Type 1 diabetes

VLW region 
(millions)

VLW/GDP 
(%)

VLW region 
(millions)

VLW/GDP 
(%)

VLW region 
(millions)

VLW/GDP 
(%)

Globa 1159179.45 0.76 929240.25 0.61 229939.21 0.15

High SDI 373302.01 0.62 272196.39 0.45 101105.61 0.17

High-middle SDI 353815.96 0.70 307198.12 0.61 46617.84 0.09

Low SDI 22937.20 1.21 18309.78 0.97 4627.42 0.24

Low-middle SDI 210738.12 1.07 171497.58 0.87 39240.54 0.20

Middle SDI 198386.17 0.96 160038.37 0.77 38347.80 0.18

Andean Latin America 5137.95 0.56 4446.51 0.49 691.45 0.08

Australasia 4728.96 0.27 2497.72 0.14 2231.24 0.13

Caribbean 9396.46 1.56 7596.78 1.26 1799.67 0.30

Central Asia 12757.04 0.86 9200.85 0.62 3556.19 0.24

Central Europe 14616.40 0.35 9522.84 0.23 5093.56 0.12

Central Latin America 66126.13 1.53 55781.80 1.29 10344.32 0.24

Central Sub-Saharan 
Africa

6817.22 1.48 5706.59 1.24 1110.62 0.24

East Asia 240296.20 0.83 225492.05 0.78 14804.15 0.05

Eastern Europe 37900.14 0.54 22848.80 0.33 15051.35 0.22

Eastern Sub-Saharan 
Africa

11683.03 1.00 8499.99 0.73 3183.04 0.27

High-income Asia 
Pacific

45551.77 0.51 41008.22 0.46 4543.55 0.05

High-income North 
America

174298.15 0.67 108778.02 0.42 65520.13 0.25

North Africa and 
Middle East

126349.20 1.12 109090.39 0.96 17258.81 0.15

Oceania 1975.79 3.03 1791.83 2.74 183.95 0.28

South Asia 152968.02 1.09 123768.76 0.88 29199.26 0.22

Southeast Asia 67833.45 0.76 54295.20 0.61 13538.25 0.15

Southern Latin 
America

7387.72 0.40 5163.44 0.28 2224.28 0.12

Southern Sub-Saharan 
Africa

11796.20 1.29 9997.74 1.10 1798.45 0.20

Tropical Latin 
America

31914.67 0.78 22704.79 0.56 9209.88 0.26

Western Europe 108961.58 0.45 83496.44 0.34 25465.14 0.11

Western Sub-Saharan 
Africa

20683.38 0.92 17551.47 0.78 3131.91 0.14

Abbreviations: GBD, Global Burden of Disease; GDP, gross domestic product; SDI, Socio-Demographic Index; T1DM, type 1 diabetes mellitus; T2DM, type 2 
diabetes mellitus; VLW, value of lost welfare.
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countries such as Australia reported some of the lowest 
relative burdens (0.13%) for type 2 diabetes (Figure 3c,d, 
Supplemental Table S1).

For type 1 diabetes, the United States shouldered the 
highest absolute economic loss by a substantial margin 

(Int$59,554.42 million). The relative burden, however, 
was most significant in Haiti (0.81%). Several high-income 
Asian countries, including Japan and Singapore (both 
0.04%), recorded the lowest relative burdens globally 
(Figure 3e,f, Supplemental Table S1).

FIGURE 1  VLW and VLW/GDP by five SDI regions in 2021 for diabetes in young adults, generated using income elasticity of the VSL at 
1.00. (a) Overall DM VLW and VLW/GDP, (b) T2DM VLW and VLW/GDP, (c) T1DM VLW and VLW/GDP. Error bars were derived primarily 
from the 95% uncertainty intervals of DALY estimates. DM, diabetes mellitus; GDP, gross domestic product; SDI, Socio-Demographic Index; 
T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus; VLW, value of lost welfare; VSL, value of statistical life.
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3.5  |  Predictions of diabetes 
economic burden

Projections to 2050 indicate a substantial and growing 
economic burden from diabetes in young adults, driven 
almost entirely by type 2 diabetes. The global economic 
burden (VLW) of overall diabetes is projected to increase 
from Int$1,188,874.80 million in 2022 to Int$1,429,575.56 

million by 2050. The relative burden is also forecast to 
rise steadily, from 0.77% of global GDP in 2022 to 0.87% 
by 2050 (Figure 4a, Supplemental Table S2).

The increase in the overall burden is overwhelmingly 
driven by type 2 diabetes. Its absolute VLW is forecast 
to more than double, escalating from Int$958,726.99 
million in 2022 to Int$2,172,379.75 million in 2050. 
Consequently, its relative economic burden is also 

F I G U R E  2   VLW and VLW/GDP by GBD geographic regions in 2021 for diabetes in young adults, generated using income elasticity 
of the VSL at 1.00. (a) Overall DM VLW and VLW/GDP, (b) T2DM VLW and VLW/GDP, (c) T1DM VLW and VLW/GDP. Error bars were 
derived primarily from the 95% uncertainty intervals of DALY estimates. GBD, Global Burden of Disease; GDP, gross domestic product; 
SDI, Socio-Demographic Index; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus; VLW, value of lost welfare; VSL, value of 
statistical life.
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projected to more than double, rising from 0.62% of 
GDP in 2022 to 1.32% by 2050 (Figure 4b, Supplemental 
Table S2).

In stark contrast, the economic burden attributable 
to type 1 diabetes is projected to remain relatively stable. 
The absolute VLW is forecast to peak at Int$255,650.94 
million in 2039 and remain near that level through 2050, 
while the relative burden is expected to stay constant at 

approximately 0.15%–0.16% of GDP throughout the pro-
jection period (Figure 4c, Supplemental Table S2).

3.6  |  Sensitivity analysis

Estimates of VLW and VLW/GDP for diabetes in 2021 
by GBD region, countries and territories, using IEs of 

F I G U R E  3   VLW and VLW/GDP by GBD countries and territories in 2021 for diabetes in Young Adults, generated using income 
elasticity of the VSL at 1.00. (a) Overall DM VLM, (b) overall DM VLW/GDP, (c) T2DM VLW, (d) T2DM VLW/GDP, (e) T1DM VLW, (f) 
T1DM VLW/GDP. GBD, Global Burden of Disease; GDP, gross domestic product; DM, diabetes mellitus; VLW, value of lost welfare; VSL, 
value of statistical life.



      |  9 of 12GUO et al.

0.55 and 1.50, are presented in the supplementary tables 
(Supplemental Tables S3–S6).

4   |   DISCUSSION

This study represents the first comprehensive economic 
evaluation of the diabetes burden specifically targeting 
the critical yet historically overlooked youth population 
aged 15–39 years. By employing a welfare-based valua-
tion approach, we reveal that the global diabetes-related 
economic burden in this demographic reached Int$1.16 
trillion in 2021, accounting for 0.76% of global GDP, with 
type 2 diabetes as the dominant driver. Beyond the aggre-
gate magnitude, our analysis uncovers a profound ‘eco-
nomic paradox’: although high-income countries incur 
the largest monetary losses, the actual economic strain is 
far more severe in low-income regions and Small Island 
Developing States. By quantifying the erosion of human 
capital in this pivotal ‘demographic dividend’ phase, our 
findings suggest early-onset diabetes is not only a clini-
cal challenge but also a systemic threat to sustainable 

development, providing compelling economic justifica-
tion for prioritizing early intervention.

This is the first study to employ the VSLY method—
grounded in welfare economics theory, in conjunction with 
standardized data from the Global Burden of Diseases, 
Injuries and Risk Factors Study 2021. Traditional models, 
such as the Cost-of-Illness and Human Capital Approach, 
primarily measure economic losses in terms of lost output 
or direct medical expenditures.20 A fundamental limita-
tion of these approaches is the equation of human value 
with market productivity, a perspective that neglects the 
health value of individuals outside the labour force and 
ignores non-market losses (such as pain, suffering and di-
minished quality of life) associated with disease, thereby 
raising ethical concerns. In contrast, the VSLY framework 
adopted in this study overcomes these limitations by cap-
turing the comprehensive value of healthy life years lost, 
providing a robust yet conservative estimate of the soci-
etal welfare burden.21 Operating on the ‘willingness-to-
pay’ principle, the VSLY model quantifies the monetary 
amount society is willing to pay to avert the loss of a single 
healthy life year.22 This person-centred approach offers a 

F I G U R E  4   The projections of the economic burden for diabetes from 2021 to 2050, generated using income elasticity of the VSL at 1.00. 
(a) Overall DM VLW and VLW/GDP, (b) T2DM VLW and VLW/GDP, (c) T1DM VLW and VLW/GDP. DM, diabetes mellitus; GDP, gross 
domestic product; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus; VLW, value of lost welfare; VSL, value of statistical life.
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more comprehensive assessment by monetizing the total 
welfare loss resulting from premature mortality and dis-
ability.23,24 Furthermore, it provides a consistent metric 
for decision-making, facilitating cross-sectoral cost–ben-
efit analyses. Comparing our results with studies utiliz-
ing identical methodology reveals the disproportionate 
economic impact of early-onset diabetes. Although the 
total global burdens of stroke (1.66% of GDP)11 and mus-
culoskeletal disorders (1.41%)13 encompass all ages, dia-
betes in young adults (15–39) alone accounts for 0.76% of 
global GDP. Remarkably, welfare losses in this single de-
mographic are equivalent to approximately half the total 
global burden of these major conditions, highlighting the 
severe impact of early-onset diabetes on human capital. 
Collectively, these findings demonstrate that the VSLY 
model reveals the true societal cost of disease with greater 
depth and scope, providing powerful economic evidence 
to inform policymaking.25

Regarding disease drivers, type 2 diabetes serves as 
the primary force behind the economic burden in young 
adults, substantially outweighing type 1. This disparity is 
rooted in their distinct etiological profiles: whereas type 1 
diabetes is an autoimmune disorder with relatively stable 
incidence,26 the type 2 epidemic is driven by modifiable 
risk factors that have been rapidly exacerbated by global 
lifestyle shifts. Notably, however, our analysis indicates 
that type 1 diabetes accounts for nearly 20% of the total 
economic burden in this specific cohort (15–39 years), a 
proportion significantly higher than the 5%–10% typically 
observed in all-age studies. This difference arises because 
the mortality and disability burden of early-onset type 1 
diabetes is concentrated in childhood and young adult-
hood, whereas the peak burden of type 2 diabetes remains 
in middle and older age groups that are not included in 
this analysis.1 Nevertheless, given that type 2 diabetes is 
the dominant driver of future growth in economic burden 
and is largely preventable, prioritizing targeted primary 
prevention strategies for this subtype represents the most 
cost-effective approach to mitigating substantial future 
economic losses.

The economic burden of diabetes presents a stark par-
adox across different levels of socio-economic develop-
ment. Although high-SDI countries shoulder the greatest 
absolute economic loss—reflecting their higher per capita 
GDP—the relative burden is most severe in low-SDI re-
gions. Our data indicate that diabetes consumes 1.21% of 
GDP in low-SDI countries, nearly double the proportion in 
high-SDI nations (0.62%). This inequality extends beyond 
immediate fiscal strain; it threatens to entrench global 
economic disparities. For developing nations, the erosion 
of human capital in this critical age group (15–39 years) 
threatens to undermine the potential ‘demographic 
dividend’, creating a vicious cycle where poor health 

constrains economic growth and, in turn, limits invest-
ment in health.27 Furthermore, in resource-constrained 
settings, such substantial economic burdens may crowd 
out investments in other essential sectors, such as edu-
cation and infrastructure, thereby widening the develop-
mental chasm between the Global North and South.

Our study reveals a profound dichotomy between ab-
solute and relative economic burdens across geographical 
and national scales. Whereas the highest absolute losses 
are concentrated in major economies in East Asia, South 
Asia and North America—driven by China, India and 
the United States—the most severe relative burden falls 
upon smaller economies in Oceania and the Caribbean. 
Specifically, Small Island Developing States like the 
Marshall Islands (6.24%) and Kiribati (4.41%) experience 
disease costs that consume an exceptionally high share 
of GDP, posing substantial challenges to economic sus-
tainability. This divergence persists across subtypes: type 
2 diabetes is concentrated in Asian regions, whereas type 
1 imposes high absolute costs in wealthy nations but 
critical relative challenges in resource-limited settings. 
These findings underscore the need for global health or-
ganizations to recognize such vulnerability and provide 
targeted technical and financial support to enable context-
specific, precision interventions across diverse economic 
settings.3,28

Our projections to 2050 indicate that the economic 
burden of diabetes in young adults will continue to in-
crease globally, driven almost entirely by type 2 diabetes. 
By 2050, the relative burden of type 2 diabetes is projected 
to double from 0.62% in 2022 to 1.32%. The drivers of this 
trend are persistent urbanization, the growing prevalence 
of obesity and sedentary lifestyles worldwide. In contrast, 
the burden of type 1 diabetes is projected to remain sta-
ble, which is consistent with its nature as an autoimmune 
disease whose incidence is relatively unaffected by macro-
economic lifestyle trends.

This study has several limitations. First, our estimates' 
validity depends on GBD 2021 data, which has uncer-
tainty for data-sparse regions. Second, our VSL estimation 
uses a benefit transfer approach that may not fully cap-
ture national heterogeneity. Finally, our model employed 
static 2021 values for GDP and HALE, failing to account 
for their dynamic evolution over time.

In conclusion, this study, using the innovative VSLY 
method, reveals a profoundly unequal distribution of the 
economic burden of diabetes among young adults aged 
15–39 years. It finds that the vast majority of this burden 
is driven by type 2 diabetes, which disproportionately un-
dermines the economic development potential of low-SDI 
countries and specific geographic regions. Furthermore, 
the economic burden of diabetes in young adults glob-
ally is projected to continue its growth towards 2050. Our 
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findings provide a powerful economic rationale for global 
policymakers. The results underscore the urgency of inte-
grating diabetes control into global health and economic 
policies, calling for increased financial support in high-
burden regions.
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