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Summary

Background—~Population-based incidence data on young-adult-onset type 1 diabetes and type
2 diabetes are limited. We aimed to examine secular trends in the incidence of diagnosed type 1
diabetes and type 2 diabetes with an age of onset between 15 and 39 years.

Methods—In this multicountry aggregate data analysis, we assembled eight administrative
datasets from high-income jurisdictions and countries (Australia, Denmark, Finland, Hungary,
Japan, Scotland, South Korea, and Spain [Catalonia]) that had appropriate data available from an
international diabetes consortium (GLOBODIAB) describing incidence by diabetes type among
people aged 15-39 years from 2000 to 2020. We modelled type 1 diabetes and type 2 diabetes
incidence rates using Poisson regression including age and calendar time by sex.

Findings—During the years 2000-20, there were 349 591 incident diabetes (both types) cases
from 346 million personyears of follow-up among people aged 15-39 years. Over time, there

was no statistically significant change in the incidence of type 1 diabetes in Hungary and Japan.
The incidence of type 1 diabetes significantly increased in Australia, Denmark, Finland, Scotland,
South Korea, and Spain, with annual changes ranging from 0-5% to 6:0%. The incidence of type
2 diabetes significantly increased in four of eight jurisdictions (Denmark, Finland, Japan, and
South Korea), with annual increases from 2-0% to 8-5%. The magnitude of increase in incidence
of type 2 diabetes was greater in Asian than non-Asian jurisdictions. There was no statistically
significant change in type 2 diabetes incidence in Australia and Hungary. The incidence of type 2
diabetes significantly decreased in Scotland and Spain, with annual changes of —0-7% and -1-5%,
respectively.
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Interpretation—There is variability in the trajectory of the incidence of young-adult-onset type
2 diabetes among high-income countries or jurisdictions, with a greater evidence of increase in
Asian than non-Asian countries. Evolving trends in the incidence of type 1 and type 2 diabetes in
young adults call for the ongoing surveillance of diabetes incidence and a greater research focus
on this population.

Funding—US Centers for Disease Control and Prevention, Diabetes Australia Research
Programme, and Victoria State Government Operational Infrastructure Support Programme.

Introduction

Reports on the incidence of type 1 diabetes have almost all focused on children, whereas
the incidence of type 2 diabetes has typically been reported in the adult population.l-2 These
approaches ignore adult-onset type 1 diabetes, and typically obscure young-adult-onset type
2 diabetes, despite the increasing recognition that younger adults represent a growing part
of the spectrum of both diabetes types. Evidence from some studies, such as the SEARCH
study, suggests that type 2 diabetes diagnosed at a younger age has an aggressive phenotype
and a rapidly progressing trajectory of complications.3=® The incidence of either major type
of diabetes in young adulthood might have different trends over time than those seen in the
age groups that are well characterised, but there are few data on these trends.® Notably, in
2021, we have reported that the incidence of type 2 diabetes across the whole population

is falling in many high-income countries, but whether this applies to younger adults is
unknown.

There are several reasons why there is little knowledge of the incidence of young-adult-onset
diabetes. First, there is an absence of sufficiently large cohort studies with data on young
adults with diabetes; this is because both type 1 and type 2 diabetes in young adults are
still too uncommon to be efficiently measured in standard cohort studies. Second, there

are challenges in distinguishing type 1 diabetes from type 2 diabetes, especially in youth
and early adulthood.” However, since studies suggest that more than a third of the cases

of type 1 diabetes are now occurring in young adulthood® and type 2 diabetes in children
and teenagers and young adults has increased across the globe,3# distinguishing diabetes
type in young adults is becoming more difficult. Third, no clinical gold standard method

to distinguish diabetes type exists. Testing for the presence of autoantibodies might provide
some certainty of a diagnosis of type 1 diabetes, but the sensitivity and specificity of these
tests are suboptimal.® The absence of C-peptide is useful for identifying type 1 diabetes,
but with the caveat that people with type 1 diabetes have been known to have measurable
amounts of C-peptide, especially in the first few years after diagnosis.1® Furthermore,
autoantibodies and C-peptide are not routinely measured in all people with diabetes.

Population-based administrative datasets and registries provide an alternative way of
estimating the occurrence rates of young-adult-onset diabetes, but there is still a problem
with distinguishing diabetes type in such databases,!! because autoantibody status and C-
peptide status are rarely available in administrative databases. However, these data resources
include other factors that are useful in the ascertainment of diabetes type—namely, time
from diagnosis to initiation of insulin therapy, persistence of insulin use, and age at
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diagnosis of diabetes. Applying criteria on the basis of such variables can allow many

cases of diabetes that present with typical clinical features of either type 1 or type 2 diabetes
to have their diabetes type readily classified. One analytical approach is to recognise this,
and to classify individuals as typical type 1 diabetes, typical type 2 diabetes, and uncertain
diabetes type. This approach would allow for an informative analysis of the trends of the
incidence of type 1 diabetes and type 2 diabetes in young adults, while recognising the
uncertainty in classification.

Therefore, we assembled data from eight nationally or regionally representative
administrative datasets to examine the incidence rates and trends of type 1 diabetes and
type 2 diabetes among people aged 15-39 years over the time period from 2000 to 2020, or
part thereof.

Study design and data sources

In this multicountry, aggregate data analysis, we used data from a subset of countries

or jurisdictions from an international diabetes consortium (GLOBODIAB) that covers
more than 20 nationally or regionally representative administrative data sources across

the world.%12 The initial eligibility criteria for inclusion into the consortium have been
previously described.® For this analysis, data sources were required to: (1) have ongoing
enrolment of people with diabetes (or regular recruitment of new independent cohorts); (2)
record new-onset (incident) diabetes; (3) record sex-specific and age-specific data; and (4)
have linkage to medication use or prescription data. Data sources were also required to have
accurate information about the number of people in the whole population of the country
or jurisdiction (the denominator), the number of people with prevalent diabetes, and the
number of deaths among people with and without diabetes.

Algorithm for assessing diabetes type

The definitions of diabetes used in each data source are shown in the appendix (p 6).

We classified incident diabetes into typical type 1 diabetes (ie, those with typical clinical
features), typical type 2 diabetes, and uncertain diabetes type, based on criteria listed in the
panel. Women and girls with gestational diabetes were excluded according to the criteria
outlined in the appendix (p 7).

Quiality of the included data

Two authors (DJM and LC) independently assessed the quality of data sources using an
adaption of the Newcastle-Ottawa Scale (appendix pp 5, 8).13 The quality of the data was
classified as low (score 0-4), medium (5-6), or high (7-8).

Statistical analysis

We modelled incidence rates for the three categories of diabetes, using age and calendar
time. Data were tabulated into each calendar year and 5-year age groups, with each interval
assigned the midpoint value of each age group and calendar time interval. We estimated
the incidence rates of diabetes using a Poisson generalised linear model, with a Poisson
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outcome distribution, log-link function, and log of person-years as the offset. Age—period
cohort modelsl# were fitted using restricted cubic splines for the age, calendar time, and
cohort effects. Knots for the splines were placed at evenly spaced quantiles of events at the
three variables in the model (age, calendar time, and cohort [calendar time minus age]).

For each data source and sex, we plotted the predicted incidence rates by calendar time

for a specific set of ages that were evenly spaced (15, 20, 25, 30, and 35 years). We used
the predicted rates in single-year age intervals from the age—period—cohort models for each
data source to calculate age-standardised incidence rates using direct standardisation to the
2010 European standard population by calendar time, stratified by sex. We also fitted a set
of age—period models with spline age effects but a linear effect of calendar time for each
data source to provide an estimate of the annual change in the incidence of diabetes over
each period, both overall and by sex. The annual change was expressed as an annual percent
change, calculated as (eP-1)*100, where b is the coefficient for calendar time from these
models. We calculated 95% Cls using the Wald method, back transformed from log rates
within 1-96 SE above and below the point estimate.

Sensitivity analyses

To restrict both types of diabetes to exactly the same age range, we conducted sensitivity
analyses where we used the same age range of 15-34 years in people with type 1 and type 2
diabetes. To assess the potential effect of reclassifying uncertain diabetes, we also conducted
sensitivity analyses where we apportioned the cases with uncertain diabetes type to typical
type 1 diabetes and then to typical type 2 diabetes and repeated the analyses.

This study was approved by the Human Ethics Committee of Alfred Health (VIC,
Australia). For all data sources, data were collected as part of routine clinical care and

only data custodians had access to individual unit record data. Stata software (version 17.0)
was used for the analysis.

Role of the funding sources

Results

The US Centers for Disease Control and Prevention is the employer of MEP. MEP was
involved in study design, data interpretation, and editing of the report. All other funders had
no role in study design, data collection, data analysis, data interpretation, or writing of the
report.

We collected data from 2000 to 2020 or part thereof. Among the consortium members, eight
data sources (from Australia, Denmark, Finland, Hungary, Japan, Scotland, South Korea,
and Spain [Catalonia]) met the aforementioned criteria. Each data source provided aggregate
data for each calendar year on the incidence of diabetes stratified by sex and 5-year age
group (15-19 years, 20-24 years, 25-29 years, 30-34 years, and 35-39 years) over the time
period from 2000 to 2020 (or a subset thereof; table).

The table shows the details for the eight data sources. All sources were from high-income
countries or jurisdictions: five from Europe (Denmark, Finland, Hungary, Scotland, and
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Spain), two from east Asia (Japan and South Korea), and one from Australia. Except for
Catalonia, Spain, all other sources included nationally representative data. Source quality
scores ranged from 6 to 8 (appendix p 8), indicating adequate quality for each data source.

There were 349 591 incident cases of diabetes, from 346 million person-years of follow-up
among people aged 15-39 years (appendix pp 9-10). Trends in the crude incidence rate by
diabetes type and jurisdiction in the total population and by sex are shown in the appendix

(pp 13-28).

Figure 1 shows age-standardised incidence rates of diabetes by diabetes type, jurisdiction,
and sex for all jurisdictions, and figure 2 and the appendix (p 10) show the annual change
in age-standardised incidence for people aged 15-39 years by diabetes type, jurisdiction,
and sex. Among the total population, there was no statistically significant change in the
incidence of typical type 1 diabetes in Hungary and Japan. There was significant increase
in the incidence of typical type 1 diabetes in Australia, Denmark, Finland, Scotland, South
Korea, and Spain (Catalonia; appendix pp 10,28).

Among men and boys, there was no statistically significant change in the incidence of
typical type 1 diabetes in Australia, Finland, Hungary, and Scotland. The incidence of
typical type 1 diabetes significantly decreased in Spain (Catalonia). For Denmark, Japan,
and South Korea, the incidence of typical type 1 diabetes significantly increased in men and
boys over the study period. For women and girls, the incidence of typical type 1 diabetes
significantly increased in Australia, Denmark, Finland, and Spain (Catalonia). There was no
statistically significant change in the incidence of typical type 1 diabetes in the other four
jurisdictions. The largest increase in the incidence of typical type 1 diabetes in men and
boys was observed in South Korea, with an annual change of 15-9% (95% CI 6-3 to 26-2),
and in women and girls was observed in Spain (Catalonia), with an annual change of 6:3%
(5-5to 7-1). The largest decrease in the incidence of typical type 1 diabetes was observed in
Catalonian men and boys, with an annual change of —=3-1% (=41 to —2-1). No declines in the
incidence of typical type 1 diabetes were seen in women and girls (figure 2; appendix p 10).

Among the total population, there was no statistically significant change in the incidence
of typical type 2 diabetes in Australia and Hungary. There was a significant increase in the
incidence of typical type 2 diabetes in Denmark, Finland, Japan, and South Korea. In Spain
(Catalonia) and Scotland, the incidence of typical type 2 diabetes significantly decreased
(appendix pp 10,28).

An increasing incidence of typical type 2 diabetes was observed in both sexes in Denmark,
Finland, Japan, and South Korea over the entire observation period (figure 2; appendix p 10).
There was no statistically significant change in the incidence of typical type 2 diabetes in
Hungary in both sexes. In Australia, Spain (Catalonia), and Scotland, the incidence patterns
were mixed by sex (figure 2; appendix p 10).

The highest annual change in the incidence of typical type 2 diabetes was observed in
Japanese men and boys at 10-5% (9:8 to 11.-2) and South Korean men and boys at 5-4% (47
to 6-2). In Australia, the incidence of typical type 2 diabetes significantly increased among
men and boys but significantly decreased among women and girls. In Spain (Catalonia) and
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Scotland, there was a significant decrease in the incidence of typical type 2 diabetes in men
and boys and there was no statistically significant change in type 2 diabetes incidence in
women and girls (figures 1 and 2; appendix p 10). The largest decrease in typical type 2
diabetes incidence was observed in Spanish men and boys, with an annual change of —2-8%
(-3-2 to —2-3) and Australian women and girls at —2:5% (-2-9 to —-2-1).

The incidence of type 1 diabetes in both sexes from Australia, Denmark, Finland, and
Scotland, Hungarian women and girls, and men and boys from South Korea and Spain
(Catalonia) was the highest at the age of 15 years and declined slightly until the age of

35 years. In both sexes from Japan and women and girls from South Korea and Spain
(Catalonia), the incidence of type 1 diabetes was lowest at the age of 15 years and peaked at
the age of 35 years. For Hungarian men and boys, the age with lowest incidence of type 1
diabetes was 20-25 years and peaked at 35 years (appendix pp 29-36).

When looking at trends in the incidence of diabetes by age, for most jurisdictions, there was
no strong evidence to suggest that trends in incidence of typical type 1 diabetes varied by
age, except among Australian and Spanish women and girls where the rate of increase in
incidence was greater with increasing age (appendix pp 37-52).

The incidence of typical type 2 diabetes increased with increasing age. For most
jurisdictions, there was no strong evidence to suggest that the patterns of incidence trends
over time differed by age except for Hungary and South Korea, where the rate of increase in
incidence over time reduced with increasing age (appendix pp 37-52).

Across the entire observation period, and in all jurisdictions, the overall crude incidence

of typical type 2 diabetes was higher than that of typical type 1 diabetes (appendix p 9).
When modelled by age, in Japan and South Korea, the incidence of typical type 2 diabetes
was higher than that of typical type 1 diabetes at all ages in both sexes (figure 3; appendix
pp 41, 43). In Australia, Denmark, Finland, Hungary, Scotland, and Spain (Catalonia), the
age at which the incidence of typical type 2 diabetes exceeded the incidence of typical type
1 diabetes for men and boys was approximately 24 years (range 23-25 years) (figure 3;
appendix pp 37-40, 42, 44). For women and girls, the age at which the incidence of typical
type 2 diabetes exceeded that of typical type 1 diabetes varied by jurisdiction. For Australia
and Scotland, the age was 20-21 years, and in Finland and Denmark, it was between 15
and 20 years. For women and girls from Hungary and Spain (Catalonia), the incidence of
typical type 2 diabetes was higher than typical type 1 diabetes throughout the whole age
range studied.

Our results were largely similar when we restricted the analyses of incidence trends of type
1 diabetes and type 2 diabetes to a common age range of 15-34 years (appendix pp 11, 53).
In sensitivity analyses where all the cases with uncertain diabetes type were assumed to be
either type 2 diabetes or type 1 diabetes, trends in the incidence of type 2 diabetes and type 1
diabetes were similar to the primary analysis (appendix pp 12, 54).
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Discussion

This analysis of people aged 15-39 years from eight high-income jurisdictions had three
main findings. First, the incidence of diagnosed type 1 diabetes significantly increased

over time in most countries and jurisdictions (Australia, Denmark, Finland, Scotland, South
Korea, and Spain [Catalonia]); there was no statistically significant change in the incidence
of type 1 diabetes in Hungary and Japan. Second, the incidence of diagnosed type 2 diabetes
significantly increased in 50% of jurisdictions (Denmark, Finland, Japan, and South Korea);
there was no statistically significant change or slightly decreasing in the incidence of type 2
diabetes in the others. Of note, the magnitude of increase in type 2 diabetes incidence was
greater in Japan and South Korea compared with all other countries or jurisdictions. Third,
the incidence of type 2 diabetes exceeded that of type 1 diabetes across all ages examined

in Asian countries. For other countries or jurisdictions, the incidence of type 2 diabetes
exceeded that of type 1 diabetes starting at the age of 23-25 years in men and boys and

the age of 15-21 years in women and girls. Lastly, we did not observe a notable fall in the
incidence of type 1 diabetes before the age of 35 years, suggesting that the incidence of type
1 diabetes might persist at meaningful levels well into the fourth and fifth decades of life.

In a previous multi-country analysis among people aged 20 years and older from 24
population-based data sources,® we showed that the incidence of diabetes was declining

in 19 jurisdictions from 2010 onwards. In each of the six jurisdictions (Australia, Denmark,
Hungary, Scotland, South Korea, and Spain) included in both studies, the incidence of

type 2 diabetes declined when considering the total adult population.® However, we now
show that, in younger people (aged 15-39 years), over the same time period, the incidence
of type 2 diabetes significantly increased in Denmark and South Korea. There was no
statistically significant change in Australia and Hungary. In Scotland and Spain (Catalonia),
the incidence fell in the younger age group, but the rate of decline was much less than
previously reported for the whole adult age range. In the current analysis of younger adults,
the incidence of type 2 diabetes only increased in four of eight countries or jurisdictions.
This finding was somewhat surprising given the many reviews showing increases in the
prevalence of young-onset type 2 diabetes.34 In Japan and South Korea, the increase in
incidence in type 2 diabetes is clear, but it is unclear why there is an absence of increases
in other populations with a predominantly European background, and suggests that the
epidemic of young-adult-onset type 2 diabetes might be a more important feature of non-
White than White populations.

A novel feature of these results is the documentation of the approximate age at which the
incidence of type 2 diabetes exceeds the incidence of type 1 diabetes. In our data, in men
and boys from all countries and jurisdictions, except Japan and South Korea, the age at
which the incidence of typical type 2 diabetes became higher than typical type 1 diabetes
was consistent at 23-25 years. For men and boys from Japan and South Korea, the incidence
of type 2 diabetes was higher than type 1 diabetes across all ages within the 15-39-year
range. For women and girls, the age at which incidence of type 2 diabetes exceeded that

of type 1 diabetes was lower, ranging from 15 to 21 years. Potential explanations for the
lower crossover age in women and girls could be the inadvertent inclusion of gestational
diabetes and the higher incidence of type 2 diabetes in women and girls than men and
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boys, commonly reported during the teenage years.1>-17 The presentation of the diabetes
incidence data in this way is unique and is informative of the relative likelihood that a newly
diagnosed diabetes case at a given age is either type 2 diabetes or type 1 diabetes.

Our observation that the incidence of type 1 diabetes was highest at the youngest included
age (15 years) in most European populations was consistent with previous data.18 However,
we also showed that the decline after the age of 15 years is not as sharp as once was thought,
and in some countries and jurisdictions (Japan, and women and girls in South Korea and
Spain [Catalonia]), the incidence of type 1 diabetes did in fact rise from the ages of 15-35
years. The reason why we observed this is not clear and might relate to the strict definition
of diabetes type that we adopted. Further studies exploring how to better validate diabetes
type in registers are warranted.

Trends in the incidence of type 2 diabetes in people aged 15-39 years were reported in

2022 using Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) modelled
data. Xie and colleagues!® reported that the incidence of type 2 diabetes in young people is
increasing in almost all countries globally. Estimates of the incidence rates of type 2 diabetes
in this GBD study are 5-6 times higher than our data. The reasons for this are not clear,

but the GBD incidence data are derived from the modelling of prevalence and mortality

rates rather than from counts of actual incident cases, as is the case with our data, and

they include undiagnosed diabetes, whereas our data is only diagnosed diabetes. We further
strengthened our analysis by adopting a robust approach to assigning diabetes type.

The prevalence of young-onset type 2 diabetes is consistently higher in Asian populations
than in White populations.#2° Our findings, demonstrating the largest increases in type 2
diabetes incidence over time and the greater magnitude of type 2 diabetes incidence in
the two non-White populations compared with the six predominantly White populations,
corroborate published data showing a higher incidence of type 2 diabetes among young
people in Asian versus non-Asian populations.42

A key strength of this work is the large and representative data sources. The relatively
narrow 95% Cls around the data for most countries and jurisdictions (except Japan and
South Korea for typical type 1 diabetes, and for Hungary) confirm the benefits of such
large numbers for addressing the primary aims. Additionally, data were prepared under a
detailed and predefined protocol to ensure the age groups and classification of diabetes
type were harmonised as much as possible. Furthermore, we assessed the quality of these
data to be high in most of these data sources.613 However, our work has limitations. First,
there is no currently accepted method to separate type 2 diabetes from type 1 diabetes

in administrative databases. We used standard clinical criteria to classify diabetes type.
However, our classification algorithm excluded people with type 1 diabetes onset at the age
of 35-39 years from the typical type 1 diabetes group, even if their clinical picture might
otherwise have been typical of type 1 diabetes. All those with type 2 diabetes who went
onto insulin therapy within the first 2 years were also excluded from category of typical
type 2 diabetes, even if some might have typical type 2 diabetes. Second, we assumed that
there were no trends in underlying data availability in the populations studied over time.
Third, the number of incident cases of type 1 diabetes in South Korea was small and thus
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we were not able to discern clear trends by age among those with type 1 diabetes. Fourth,
we only had 4-5 years of data from Hungary and Japan, which hampered our ability to
understand long-term trends of incidence in these countries. Fifth, despite the fact that we
harmonised our strict definitions of diabetes type and were careful in excluding gestational
diabetes from the data, some misclassification of diabetes type might still be present. Sixth,
10-22% of cases of incident diabetes were classified as uncertain diabetes type, raising the
possibility that, were we able to accurately classify each individual, the observed trends

in type 1 diabetes or type 2 diabetes might have differed. However, sensitivity analyses in
which all cases with uncertain diabetes type were allocated to either type 1 diabetes or to
type 2 diabetes had no material influence on the observed trends of either diabetes type.
Seventh, we cannot exclude the possibility that diabetes-specific International Classification
of Diseases 10 codes used to capture diabetes type might not be applied reliably in all
settings. It is possible that there were variations over time in the reliability of capturing

all new cases of diabetes and of their typing. Eighth, the quality assessment score might
not fully capture the absence of the reliability of the data used in this analysis. Lastly, we
assumed that time trends were linear, which might not be the case.

Although we showed that the incidence of young-adult-onset type 2 diabetes is increasing in
several high-income countries and jurisdictions, the magnitude of the increase tended to be
greater in the younger ages of the 15-39 year age range and was higher in Asian countries
compared with all other countries. We also showed that type 1 diabetes is increasing

over time, albeit modestly in most jurisdictions. Against the background of young-onset
type 2 diabetes being associated with an aggressive phenotype and a rapid trajectory of
complications,*22 and current data on the lifetime burden of type 1 diabetes, our results
might cause concern. Given the considerable health and economic effect of diabetes over a
lifetime, the prevention of diabetes and its complications needs to be a priority.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in context
Evidence before this study

Although trends in the incidence of type 1 diabetes in children and adolescents and trends
in the incidence of type 2 diabetes in adults are both well characterised, the incidence

of type 1 diabetes and type 2 diabetes in young adults is poorly reported, at least in part
due to challenges in distinguishing diabetes type in this age group. Well documented
rises in the prevalence of type 2 diabetes in younger adults indicate the importance of
understanding incidence.

We previously published a systematic review of studies reporting trends in the incidence
of total diabetes or type 2 diabetes from Jan 1, 1980, to Dec 31, 2017. We observed

that incidence trends of type 2 diabetes in adults are well characterised, but not in young
people. We subsequently searched MEDLINE for reports in English of population-based
studies on trends in the incidence of diabetes from Jan 1, 2018, to March 13, 2024,
using the search terms (“diabetes” OR “diabetes, type 1” OR “diabetes, type 2”") AND
(*incidence” OR “follow up studies” OR “cohort studies” OR “longitudinal studies”

OR “prospective studies” OR “registry”) AND “young adult”. We also reviewed studies
reporting trends in the incidence of type 1 diabetes and type 2 diabetes that were included
in the International Diabetes Federation Diabetes Atlas tenth edition (2022). We noted
that most papers reported trends in the incidence of type 1 diabetes among children
younger than 15 years or adolescents.

Added value of this study

To the best of our knowledge, this is the first study to examine trends in the incidence
of type 1 and type 2 diabetes in a series of population-based data among people aged
15-39 years. We applied strict algorithms to separate diabetes type using well described
distinguishing features. We showed that increases in the incidence of type 2 diabetes
among the young adult population were not consistent across the included jurisdictions.
Increases in the incidence of type 2 diabetes were substantially greater in the two Asian
jurisdictions than in all other jurisdictions. Type 1 diabetes increased modestly across
most jurisdictions in young adults.

Implications of all the available evidence

Our findings indicate that the increase in the burden of young-adult-onset diabetes (15—
39 years) is not consistent between countries and suggest that young-adult-onset type

2 diabetes might be increasing more in populations in Asia. Changing patterns in the
incidence of type 1 and type 2 diabetes in young adults call for a greater research focus
on this population.
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Definition of typical type 1 diabetes

Definition of typical type 2 diabetes

Definition of uncertain diabetes type

Those with gestational diabetes, secondary diabetes, maturity-onset diabetes of the young
(MODY), and rare forms of diabetes were excluded from the analysis.

Panel: Classification of diabetes type among people with incident
diagnosed diabetes

Meeting all four of the following criteria:
Clinical diabetes diagnosis before the age of 35 years

The time between date of diagnosis and date of first insulin prescription was
less than 1 year

Continuous insulin use since its initiation

Never been treated with non-insulin glucose-lowering drugs other than
metformin

No insulin therapy within the first 2 years of clinical diabetes diagnosis

All other people with diagnosed diabetes
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Figure 1: Trends in age-standardised incidence of diagnosed diabetes for people aged 15-39
years, by jurisdiction, sex, and diabetes type

South Korea is excluded from type 1 diabetes due to insufficient numbers. Shaded areas
represent 95% CI.
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Typical type 2 diabetes
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Figure 2: Annual percentage change in the age-standardised incidence of diagnosed diabetes, by
jurisdiction, sex, and diabetes type

Bars indicate 95% CI. Blue lines indicate men and boys and red lines indicate women and

girls.
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Figure 3: Incidence rate ratio for typical type 2 diabetes versus typical type 1 diabetes, by sex
Incidence rate ratio is calculated as the incidence of type 2 diabetes divided by the incidence

of type 1 diabetes. South Korea is excluded from this plot due to insufficient numbers in the
type 1 diabetes group. Shaded areas represent 95% CI.
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