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Methods

This section describes data input and modelling techniques used for producing the global
estimates of type 1 diabetes incidence and prevalence.

In this study, type 1 diabetes is defined as absolute insulin deficiency of unknown cause and
a consequent need for insulin treatment for survival.

Overview of the estimation process

Information on incidence and prevalence of type 1 diabetes in all age groups is lacking for
most countries whereas incidence rates in children have been reported for many countries.
To obtain prevalence estimates the first step is to model the incidence rates in older age
groups using the rate assumed for children. The second step is to estimate prevalence from
incidence under specified assumptions of life expectancy, i.e. the mean duration from onset
of type 1 diabetes until certain age levels and, ultimately, death. The mean duration depends
not only on the age at onset but also on the conditions for survival in a given country,
particularly concerning access to insulin treatment and other types of healthcare needed to
manage type 1 diabetes. Therefore, the mean duration for a given age at onset has been
adjusted by a penalty function. The penalty function assigns high values to countries with
poor circumstances and low values to countries with good circumstances, as described
below.

To estimate prevalence from incidence the general principle of
Prevalence = Incidence x Mean Duration

has been used. The equation assumes a situation of epidemiological ‘steady state’, i.e. that
the annual number of new cases equals the annual number of deaths from the patient
population of persons with type 1 diabetes. With increasing incidence rates and improving
prognosis in type 1 diabetes this assumption is violated. To our knowledge there are no data
available to quantify this bias for various types of countries but because the attained
prevalence population includes cohorts of patients diagnosed in periods with lower incidence
levels and poorer prognosis the numbers of prevalent cases in our report may represent
overestimates.

The principle of estimating prevalence from incidence and duration has been applied in two
different contexts for a given country: First, to obtain an estimate of the total prevalence of
type 1 diabetes from the summation of prevalence estimates stratified by age at onset.
Second, to stratify the total prevalence by attained age.

Estimating incident numbers of type 1 diabetes
The country-specific incidence rates for children aged 0-14 years published recently in the
9™ edition of the IDF Diabetes Atlas [1] have been made available for the present analysis.
All incidence rates of type 1 diabetes in childhood (age 0-14 years) applied in the present
analysis are shown in ESM Table 1 (right column) with countries grouped by continent and
major area. Global demographic data, referring to year 2017, have been obtained from the
United Nations (UN) Population Division [2].
Grouping of countries has been done according to various classifications, including

e By major geographical area and sub-area/region as used in UN World Population

Prospects 2019 [2]
e By category of per-capita income as classified by the World Bank [3]



ESM Table 1 contains the country-specific incidence rates (age group 0-14 years) used,
together with reference to the data sources [4 - 66] and the relevant country-specific
characteristics.

Age grouping

Throughout the analysis age has been grouped by four categories: 0-14; 15-39; 40-64; 65+
years as a compromise between the desire to provide estimates for narrowly-defined age-
groups versus the lack of sufficiently detailed epidemiological data on type 1 diabetes.

Due to paucity of data on sex-specific incidence and mortality rates in type 1 diabetes, the
present analysis has been performed without stratification by sex.

Incidence rates of type 1 diabetes in adult age groups

Due to the lack of data on incidence rates of type 1 diabetes beyond childhood we have for
this analysis used Danish data for the year 2017, established as an update of a previously
published dataset established on the basis of Danish central health registers [67]. In brief,
the population of diabetes (regardless of type) has been ascertained from prescription data
on antidiabetic drugs and admissions due to diabetes from hospital registrations. Patients
with type 1 diabetes have been identified if insulin treatment was commenced within one
year after the first registration qualifying for diabetes (the within one year part of the criterion
was applied only for patients with encounters relevant to diabetes after 1995 due to
restrictions in data availability).

For the years 2016 and 2017, the annual number of incident cases of type 1 diabetes in
Denmark was approximately 900 in a population of about 6.5 million. The number of
prevalent cases was approximately 26,000 in both 2016 and 2017.

The incidence rates for age groups beyond childhood have been scaled relative to that
applied for children (aged 0-14 years). Using the Danish age-specific incidence rates for the
years 2016 and 2017 scaling values have been obtained as shown in ESM Table 2 and
applied globally. The effects of applying alternative scaling factors are investigated in the
sensitivity analyses.

Introducing the penalty function

The estimation model adjusts for the fact that life expectancy in type 1 diabetes (mean
duration from onset of type 1 diabetes) depends on the general living conditions for a given
country by introducing a ‘penalty’ (Pen). High and low values of Pen indicate poor and good
circumstances, respectively. Based on recommendations from World Health Organization,
rates of childhood mortality (CM) in children under 5 years old have been used as input to
the penalty function. Country-specific values of CM have been obtained from data referring
to 2017 as published by the United Nations Inter-Agency Group for Child Mortality
Estimation (IGME) [68] and reproduced in ESM Table 1.

The value of Pen for a given country is estimated as

Pencountry = CMcountry (per 1000 livebirths)/130

The constant 130 has been selected because it is just above the highest CM rate reported
by UN for 2017. Formulated this way, the Pen-value increases with increasing CM. For
example, taking the value of CM for Sierra Leone at 110.5 per 1,000 gives a Pen-value at
0.85. In contrast, for a country like New Zealand, with a CM at 5.3 per 1,000, the Pen-value
is 0.041.



Estimating duration of type 1 diabetes

As explained above, the basic principle for the estimation of prevalence is to use age-
specific incidence and average duration from diagnosis given age at diagnosis. The Pen-
value is applied to the estimation of mean durations in type 1 diabetes by:

Mean durationcountry = Maximum mean duration x (1 — Pencountry).
The maximum mean duration represents the mean remaining life-years expected for a
patient with type 1 diabetes living under optimal circumstances, from disease onset.
Mortality experiences from type 1 diabetes in Denmark during the years 2015-2017 have
been used according to an example from Scotland [69]. Within each of the age groups 0-14,
15-39, 40-64, and 65+ years, the mean age at onset was obtained from the Danish incident
cases registered for the period 2015-2017. The corresponding estimated remaining life-
years from the mean onset ages were obtained from the data as shown in ESM Fig.1.
Finally, since a Pen-value at 0.033 has been assigned to Denmark (ESM Table 1), the
Danish remaining life-years, given mean age at onset within each of the four age groups)
were divided by 1-0.033 (=0.967) to obtain the maximum mean durations of type 1 diabetes
at 60.4, 43.4, 21.1 and 8.5 years for each of the age groups 0-14, 15-39, 40-64, and 65+
years (ESM Table 3).

A global minimum mean value has been set at 0.5 year reflecting the assumed short survival
(regardless of age) in persons diagnosed with type 1 diabetes in countries without access to
insulin treatment and other healthcare support for persons with type 1 diabetes.

Estimating prevalent case numbers

Prevalence numbers by age at onset

It is assumed that the country-specific prevalence for patients with a given onset age group
is estimated by

Prevalenceonset age group = Incidenceonset age group x Durationonset age group

applied for the age groups 0-14, 15-39, 40-64, and 65+ years. Age-specific incidence rates
are those scaled from the age-group 0-14 years for the country concerned (see ESM Table
1) and presented in ESM Table 2. Duration is obtained as the maximum mean duration for
each age at onset group (see ESM Table 3), adjusted for the penalty assigned to the country
concerned (ESM Table 1). ESM Table 4 shows the steps in estimating prevalence by age at
onset using New Zealand as an example country.

Prevalence numbers by attained age

To derive prevalence estimates by attained age from prevalence estimates by age at onset
we apply the principle that, assuming a state of epidemiological equilibrium, the total number
of life-years produced by a person with type 1 diabetes can be allocated to successive age
intervals from disease onset. Estimates of cumulative survival at attained age have, for each
age group at onset, been derived from the Danish data described above. After adjusting for
the penalty value 0.033 assigned to Denmark the default values used for maximum mean
cumulative are summarized in ESM Table 5. The age interval 65+ years is hot shown
because it is open-ended with a cumulative survival at O by definition. For the same reason
age at onset group 65+ years is not shown.

EMS Fig. 2 illustrates the principles of allocating prevalent case numbers to groups by
attained age using the data in EMS Table 4 and using New Zealand as an example.

The principle is that each person with type 1 diabetes represents one lived life-year, and the
fractions of this life-year that are spent in each interval after onset are estimated as the
respective areas under the curve as shown in Figure 2. For each group defined by age at
onset, the number of incident cases is multiplied by the fraction surviving for every age
interval after onset of the disease, providing the contributions to the number of prevalent



cases by attained age from each of the age at onset groups. For the open-ended oldest
attained age interval, the maximum mean duration will vary between countries depending on
circumstances. Furthermore, the number of prevalent cases in this age group is obtained by
the total number of prevalent cases not accounted for in the younger intervals.

The calculations are further explained in Table 5 using New Zealand as an example (penalty
value: 0.041). Note that inconsistencies in numbers occur due to rounding errors.

Standardization of prevalence estimates

For age standardization of the country-specific overall prevalence proportions the WHO
Standard Population for the period 2000-2015 was used, with the corresponding percentage
distribution by age groups 0-14, 15-39, 40-64, and 65+ years: 26.1%, 39.4%, 26.3%, and
8.2%, respectively.

Sensitivity analyses

ESM Table 7 specifies the profiles of the four sensitivity analyses performed separately with
the core model as the reference and with focus on the penalty function, mean disease
duration, incidence scaling over age at onset groups, respectively. In one of the analyses,
the penalty function was not applied (‘ignoring penalty function’), in another, life expectancy
was reduced (‘reduced mean duration’) and followed by two different sets of scaling values
of incidence rates from childhood to alder age groups (‘changed incidence scaling 1’ and
‘changed incidence scaling 2’).

ESM Table 9 shows the results of the sensitivity analyses, presented as deviations (in %)
from the core model.
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EMS Table 1: Country-specific background data
Income level: LIC: Low-income country; LMIC: Lower middle income country; UMIC: Upper middle income country; HIC: High income country)
Childhood mortality: Mortality rate under age 5 years (per 1000)
Penalty (Pen): A value assigned to a country to adjust for health and living standards. Pen = CM/130

Applied incidence rate, both sexes, age group 0-14 yr (per 100,000)

Major area, region, country or | Income Ch||dho_od Penalty Rate IDF reference Country used for extrapolation
area level Mortality

AFRICA

Eastern Africa

Burundi LIC 61.2 0.471 1.2 Rwanda

Comoros LIC 69.0 0.531 14 Mauritius

Djibouti LMIC 61.7 0.475 0.3 Ethiopia

Eritrea LIC 431 0.332 0.3 Ethiopia

Ethiopia LIC 58.5 0.450 0.3 [4]

Kenya LIC 45.6 0.351 0.9 United Republic of Tanzania
Madagascar LIC 44.2 0.340 0.9 United Republic of Tanzania
Malawi LIC 55.4 0.426 0.9 United Republic of Tanzania
Mauritius UMIC 13.1 0.101 1.4 [5]

Mozambique LIC 72.4 0.557 0.9 United Republic of Tanzania
Rwanda LIC 37.9 0.292 1.2 [6]

Seychelles UMIC 14.2 0.109 14 Mauritius

Somalia LIC 127.2 0.978 0.3 Ethiopia

South Sudan LMIC 96.4 0.742 0.9 United Republic of Tanzania
Uganda LIC 49.0 0.377 1.2 Rwanda

United Republic of Tanzania LIC 54.0 0.415 0.9 [7]

Zambia LMIC 60.0 0.462 0.9 United Republic of Tanzania
Zimbabwe LIC 50.3 0.387 0.9 United Republic of Tanzania
Middle Africa

Angola UMIC 81.1 0.624 1.2 Rwanda

Cameroon LMIC 84.0 0.646 1.2 Rwanda

Central African Republic LIC 121.5 0.935 1.2 Rwanda

Chad LIC 123.2 0.948 1.2 Rwanda

Congo LMIC 475 0.365 1.2 Rwanda

Democratic Republic of the LIC 911 0.701 12 Rwanda

Congo

Equatorial Guinea HIC 89.6 0.689 1.2 Rwanda

Gabon UMIC 48.3 0.372 1.2 Rwanda

Sao Tome and Principe LMIC 32.4 0.249 1.2 Rwanda




Northern Africa
Algeria

Egypt

Libya

Morocco

Sudan

Tunisia
Southern Africa
Botswana
Lesotho
Namibia

South Africa
Eswatini
Western Africa
Benin

Burkina Faso
Cabo Verde
Cote d'lvoire
Gambia

Ghana

Guinea
Guinea-Bissau
Liberia

Mali

Mauritania
Niger

Nigeria
Senegal

Sierra Leone
Togo

UMIC
LMIC
UMIC
LMIC
LMIC
LMIC

UMIC
LMIC
UMIC
UMIC
LMIC

LIC
LIC
LMIC
LMIC
LIC
LIC
LIC
LIC
LIC
LIC
LMIC
LIC
LMIC
LMIC
LIC
LIC

24.0
22.1
12.4
23.3
63.2
13.0

37.6
85.9
44.2
37.1
53.9

98.3
81.2
17.4
88.8
63.6
49.3
85.7
84.2
74.7
106.0
79.0
84.5
100.2
45.4
110.5
72.9

0.185
0.170
0.095
0.179
0.486
0.100

0.289
0.661
0.340
0.285
0.415

0.756
0.625
0.134
0.683
0.489
0.379
0.659
0.648
0.575
0.815
0.608
0.650
0.771
0.349
0.850
0.561

24.3
3.1
9.0
24.3
10.1
7.3

1.2
0.9
1.2
0.9
0.9

1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2

(8]
9]
[10]

[11]
(5]

Algeria

Rwanda
United Republic of Tanzania
Rwanda
United Republic of Tanzania
United Republic of Tanzania

Rwanda
Rwanda
Rwanda
Rwanda
Rwanda
Rwanda
Rwanda
Rwanda
Rwanda
Rwanda
Rwanda
Rwanda
Rwanda
Rwanda
Rwanda
Rwanda
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Applied incidence rate, both sexes, age group 0-14 yr (per 100,000)

Major area, region, country or | Income Ch'lthOd Penalty Rate IDF reference Country used for extrapolation
area level Mortality

ASIA

Eastern Asia

China LMIC 9.3 0.072 1.9 [12]

Democratic People’s Republic | |~ 19.0 0.146 3.2 Republic of Korea
of Korea

Japan HIC 2.6 0.020 2.2 [13]

Mongolia LMIC 17.2 0.132 1.9 China
Republic of Korea HIC 3.3 0.025 3.2 [14]

South-Central Asia

Central Asia

Kazakhstan UMIC 10.0 0.077 1.9 China
Kyrgyzstan LIC 20.0 0.154 1.9 China
Tajikistan LIC 33.6 0.258 2.6 Uzbekistan
Turkmenistan UMIC 47.3 0.364 11.0 Turkey
Uzbekistan LMIC 225 0.173 2.6 [15]

Southern Asia

Afghanistan LIC 67.9 0.522 2.6 Uzbekistan
Bangladesh LIC 32.4 0.249 1.1 [16]

Bhutan LMIC 30.8 0.237 4.3 India

India LMIC 39.4 0.303 4.3 [17]

Iran (Islamic Republic of) UMIC 14.9 0.115 3.7 [18]

Maldives LMIC 7.9 0.061 3.2 [19]

Nepal LIC 33.7 0.259 4.3 India
Pakistan LMIC 74.9 0.576 0.5 [5]

Sri Lanka LMIC 8.8 0.068 4.3 India
South-Eastern Asia

Brunei Darussalam HIC 10.5 0.081 1.0 Thailand
Cambodia LIC 29.2 0.225 1.0 Thailand
Indonesia LMIC 25.4 0.195 1.0 Thailand
Lao People’s Democratic LiC 63.4 0488 | 1.0 Thailand
Republic

Malaysia UMIC 7.9 0.061 1.0 Thailand
Myanmar LIC 48.6 0.374 1.0 Thailand
Philippines LMIC 28.1 0.216 1.0 Thailand
Singapore HIC 2.8 0.022 2.4 [20]

Thailand LMIC 9.5 0.073 1.0 [21]
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Timor-Leste LMIC 47.6 0.366 1.0 Thailand

Viet Nam LMIC 20.9 0.161 1.0 Thailand

Western Asia

Armenia LMIC 12.6 0.097 7.0 [22]

Azerbaijan LMIC 23.0 0.177 7.1 [23]

Bahrain HIC 7.3 0.056 2.5 Oman

Cyprus HIC 2.7 0.021 14.4 [24]

Georgia LMIC 10.8 0.083 4.6 [25]

Iraq LMIC 30.4 0.234 3.2 Jordan

Israel HIC 3.6 0.028 14.9 [26]

Jordan LMIC 17.0 0.131 3.2 [27]

Kuwait HIC 8.1 0.062 41.7 [28]

Lebanon UMIC 7.8 0.060 3.2 Jordan

Oman HIC 11.3 0.087 2.5 [29]

Qatar HIC 7.6 0.058 28.4 [30]

Saudi Arabia HIC 7.4 0.057 314 [31]

Syrian Arab Republic LMIC 17.0 0.131 3.2 Jordan

Turkey UMIC 11.6 0.089 11.0 [32]

United Arab Emirates HIC 9.1 0.070 2.5 Oman

Yemen LMIC 55.4 0.426 2.5 Oman
Applied incidence rate, both sexes, age group 0-14 yr (per 100,000)

Major area, region, country or | Income Ch'lthOd Penalty Rate IDF reference Country used for extrapolation

area level Mortality

EUROPE

Eastern Europe

Belarus UMIC 3.7 0.028 5.6 [33]

Bulgaria UMIC 7.5 0.058 9.4 [5]

Czechia HIC 3.3 0.025 21.8 [34]

Hungary UMIC 4.5 0.035 20.1 [34]

Poland HIC 4.7 0.036 18.8 [35]

Republic of Moldova LMIC 155 0.119 7.7 Romania

Romania UMIC 7.8 0.060 7.7 [36]

Russian Federation HIC 7.6 0.058 12.4 [37]

Slovakia HIC 5.6 0.043 13.6 [38]

Ukraine LMIC 8.8 0.068 7.9 [39]

Northern Europe

Denmark HIC 4.3 0.033 27.0 [34]

Estonia HIC 2.7 0.021 17.1 [40]

Finland HIC 2.3 0.018 62.3 [41]
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Iceland

Ireland

Latvia

Lithuania
Norway

Sweden

United Kingdom
Southern Europe
Albania

Andorra

Bosnia and Herzegovina
Croatia

Greece

Italy

Malta
Montenegro
Portugal

San Marino
Serbia

Slovenia

Spain

TFYR Macedonia
Western Europe
Austria

Belgium

France

Germany
Luxembourg
Monaco
Netherlands
Switzerland

HIC
HIC
HIC
HIC
HIC
HIC
HIC

LMIC
HIC
UMIC
HIC
HIC
HIC
HIC
UMIC
HIC
HIC
UMIC
HIC
HIC
UMIC

HIC
HIC
HIC
HIC
HIC
HIC
HIC
HIC

2.1
3.5
4.2
4.3
2.6
2.8
4.3

8.8
3.3
5.7
4.6
5.3
3.4
6.4
3.5
3.7
2.2
5.7
2.1
3.1
13.7

3.6
3.8
4.2
3.7
2.6
3.3
3.9
4.2

0.016
0.027
0.032
0.033
0.020
0.022
0.033

0.068
0.025
0.044
0.035
0.041
0.026
0.049
0.027
0.028
0.017
0.044
0.016
0.024
0.105

0.028
0.029
0.032
0.028
0.020
0.025
0.030
0.032

14.7
27.5
7.5
19.9
33.6
43.2
29.4

7.7
17.7
8.2
17.2
15.8
16.2
21.9
18.5
13.2
16.2
145
16.3
17.7
7.7

19.7
18.1
18.9
24.3
18.6
18.9
21.2
13.4

[42]
[34]
[42]
[34]
[34]
[43]
[34]

[44]
[45]
[46]
[47]
[48]
[34]
[42]

[49]
[34]
[50]
[34]

[34]
[34]
[51]
[34]
[34]

[52]
[34]

TFYR Macedonia
Spain

Italy

France
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Major area, region,

Income Childhood

Applied incidence rate, both sexes, age group 0-14 yr (per 100,000)

: Penalty | Rate IDF reference Country used for extrapolation
country or area level Mortality
LATIN AMERICA AND
THE CARIBBEAN
Caribbean
Antigua and Barbuda HIC 7.4 0.057 3.5 [53]
Bahamas HIC 7.2 0.055 10.1 [54]
Barbados HIC 12.4 0.095 5.0 [55]
Cuba UMIC 5.4 0.042 2.3 [5]
Dominica UMIC 34.0 0.262 5.7 [56]
Dominican Republic UMIC 29.9 0.230 0.5 [5]
Grenada UMIC 16.7 0.128 5.0 Barbados
Haiti LIC 71.7 0.552 0.5 Dominican Republic
Jamaica UMIC 15.2 0.117 2.3 Cuba
Saint Kitts and Nevis HIC 13.7 0.105 5.0 Barbados
Saint Lucia UMIC 16.6 0.128 5.0 Barbados
Saint Vincent and the UMIC 16.2 0125 | 5.0 Barbados
Grenadines
Trinidad and Tobago HIC 26.1 0.201 5.0 Barbados
Central America
Belize LMIC 14.2 0.109 6.2 Mexico
Costa Rica UMIC 9.0 0.069 1.3 Colombia
El Salvador LMIC 14.5 0.112 6.2 Mexico
Guatemala LMIC 27.6 0.212 6.2 Mexico
Honduras LMIC 18.2 0.140 6.2 Mexico
Mexico UMIC 134 0.103 6.2 [57]
Nicaragua LMIC 17.2 0.132 6.2 Mexico
Panama UMIC 16.1 0.124 1.3 Colombia
South America
Argentina UMIC 104 0.080 6.8 [5]
Sfc))llwa (Plurinational State LMIC 34.9 0.268 29 [58]
Brazil UMIC 14.8 0.114 16.3 [59]
Chile HIC 7.4 0.057 13.9 [60]
Colombia UMIC 14.7 0.113 1.3 [5]
Ecuador LMIC 145 0.112 1.3 Colombia
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Guyana LMIC 31.3 0.241 0.1 Venezuela (Bolivarian Republic of)
Paraguay LMIC 21.0 0.162 0.9 [5]
Peru UMIC 15.0 0.115 0.5 [5]
Suriname UMIC 19.6 0.151 0.1 Venezuela (Bolivarian Republic of)
Uruguay HIC 8.2 0.063 8.3 [5]
venezuela (Solivarian UMIC 30.9 0238 | 0.1 [5]

epublic of)

Applied incidence rate, both sexes, age group 0-14 yr (per 100,000)

Major area, region, Income Ch”thOd Penalty | Rate IDF reference Country used for extrapolation
country or area level Mortality
NORTHERN AMERICA
Canada HIC 5.1 0.039 29.9 [61]
United States of America HIC 6.6 0.051 23.8 [62]
OCEANIA
Australia/New Zealand
Australia HIC 35 0.027 23.6 [63]
New Zealand HIC 5.3 0.041 22.4 [64]
Melanesia
Fiji UMIC 25.3 0.195 0.9 [65]
Papua New Guinea LMIC 534 0.411 0.1 [66]
Solomon Islands LMIC 20.6 0.158 0.1 Papua New Guinea
Vanuatu LMIC 26.9 0.207 0.9 Fiji
Micronesia
Kiribati LMIC 54.6 0.420 0.9 Fiji
Marshall Islands LMIC 34.0 0.262 0.1 Papua New Guinea
Micronesia (Fed. States of) | LMIC 32.2 0.248 0.1 Papua New Guinea
Nauru LMIC 33.0 0.254 0.1 Papua New Guinea
Palau UMIC 15.3 0.118 0.1 Papua New Guinea
Polynesia
Cook Islands HIC 25.0 0.192 0.9 Fiji
Niue UMIC 215 0.165 0.9 Fiji
Samoa UMIC 16.5 0.127 0.9 Fiji
Tonga LMIC 16.0 0.123 0.9 Fiji
Tuvalu UMIC 24.9 0.192 0.9 Fiji
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ESM Table 2. Scaling age-specific incidence rates relative to the incidence rate for children
aged 0-14 years

Age at onset group (years) Incidence rate (per 100,000 Scaling factor
0-14 33.8 1.00 (Reference)
15-39 17.2 0.50
40-64 9.8 0.30

65+ 8.0 0.25

16



ESM Table 3. Maximum mean remaining life-years by age group at onset

Age group M ) @ Estimated remaining life-  Maximum mean remaining
u ean age at onse

years from onsetP life-years from onset®
0-14 9 58.4 60.4
15-39 26 42.0 43.4
40-64 52 204 211
65+ 74 8.2 8.5

@ Based on incident cases of type 1 diabetes, Denmark, 2015-2017
b Based on mortality rates in patients with type 1 diabetes, Denmark, 2015-2017
¢ Adjusted for a penalty value (Pen) at 0.033 assigned to Denmark
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ESM Table 4. Estimation of prevalence by age at onset. Example: New Zealand

Prevalent cases

g P voliess NS nenaglesss (00009
0-14 930 22.40 930 x 22.40 = 0.208 60.4 x (1-0.041)=57.9 0.208 x 57.9 =12.071
15-39 1,559 11.20 1,559 x11.20=0.175 43.4 x (1-0.041)=41.6 0.175x41.6 =7.270
40-64 1,495 6.72 1,495 x 6.72 = 0.100 21.1 x(1-0.041)=20.2 0.100 x 20.2 = 2.034
65+ 721 5.60 721 x 5.60 = 0.040 8.5 x (1-0.041)=8.2 0.040 x 8.2 =0.329
Total 4,706 NA 0.524P NA 21.705

& Applying a penalty value (Pen) = 0.041 assigned to New Zealand

b Minor inconsistencies in calculations for a country may occur due to rounding
NA: Not applicable
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ESM Table 5. Default values for maximum cumulative survival from onset to the attained
a
age

Maximum cumulative survival from onset to attained age

Age group at

onset (years)? 15 years 40 years 65 years
0-14 years 1.00 0.97 0.78
15-39 years NA 0.98 0.83
40-64 years NA NA 0.88

NA: Not applicable

& Ages of 65 years or more are not shown because the age interval is open-ended with a
cumulative survival ai 0 per definition



ESM Table 6. Estimation of prevalent cases by attained age. Example: New Zealand®. See also ESM Figure 2 for illustration.
A, B, C and D refer to estimated prevalent cases for attained age groups 0-14, 15-39, 40-64 and 65+ years, respectively.
The subscripts 0-14, 15-39, 40-64 and 65+ refer to age at onset groups 0-14, 15-39, 40-64 and 65+ years, respectively.

Age at onset Incident casesP? . : : - Total®
. Attained age group 0-14 Attained age group 15-39 Attained age group 40-64 Attained age group 65+ .
(years) (in 1,000s) Ined age group Ined age group Ined age group ined age group (in 1,000s)
0-14 0.208 0-232-3(41;'9) 0'2052-2154*;'959 0 208*25*0%(;;3(; 97+0.78)2  12.071-1 53;51-2:921-4 372 12071
' *(1.00+(1*0.959))/2 *(1.00+0.97)/2 ' C 4372 ' ' ey '
=1.225 =4.921 =4 =1.
0 13;2-(?4’190?26) Ci15-39 = D15-39 =
15-39 0.175 NA . \ . 0.175*25*0.959%(0.98+0.83)/2 7.270-2.372-3.790 7.270
(1.00+(0.959*0.98))/2 > _
) =3.790 =1.109
=2.372
C40-64 =
D40-64 =
0.100%(65-52)
40-64 0.100 NA NA - 2.034
*(1.00+(0.959+0.88))/2 2'0§4o 839205
=1.205 e
65+ 0.040 NA NA NA Des+ = 0.329¢ 0.329
Total 0.524 1.225 7.293 9.366 3.820 21.705

a Applying a penalty value (Pen) = 0.041 assigned to New Zealand, corresponding to an adjustment factor of 1 - 0.041 = 0.959

b See ESM Table 3, column 4
¢ See ESM Table 3, column 6

NA: Not applicable
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ESM Table 7. Specification of sensitivity analyses, showing the core model and alternative models. Changes in parameters from the core model

are given in bold characters

Incidence rates relative to
age 0-14

Mean maximum duration
from onset (years)

Mean maximum duration to
end of interval (years)

Penalty function applied

AGE

Age 0-14
Age 15-39
Age 40-64
Age 65+
Age 0-14
Age 15-39
Age 40-64
Age 65+
Age 0-14
Age 0-39
Age 0-64

CORE MODEL

1)
0.50
0.30
0.25
60.4
43.4
21.1

8.5

6.0
23.0
355

Yes

Ignoring penalty
function
1)
0.50
0.30
0.25
60.4
43.4
21.1
8.5
6.0
23.0
35.5

No

Reduced mean
duration
(1)
0.50
0.30
0.25
45.0
30.0
15.0
3.0
4.0
15.0
20.0

Yes

Changed incidence
scaling 1
)
0.30
0.25
0.125
60.4
434
21.1
8.5
6.0
23.0
35.5

Yes

Changed incidence

scaling 2
@
0.50
0.50
0.50
60.4
43.4
21.1
8.5
6.0
23.0
35.5

Yes
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ESM Table 8. Country-specific estimates of numbers of incident and prevalent cases of type 1 diabetes 2017 by age-group

Major area, region, country or

Incident numbers (in 1000s) 2017 by age groups

Prevalent numbers (in 1000s) 2017 by attained age groups

area 0-14 15-39 40-64 65+ Total 0-14 15-39 40-64 65+ Total
WORLD 97.58 82.23 40.83 14.08 234.71 541.18 3,107.77 3,905.22  1,450.44 9,004.61
AFRICA 12.80 7.53 2.33 0.48 23.13 62.88 289.72 314.37 88.63 755.59
Eastern Africa 1.40 0.65 0.13 0.02 2.21 6.59 26.91 27.16 5.91 66.56
Burundi 0.06 0.03 0.01 <0.01 0.09 0.27 1.04 1.03 0.18 2.52
Comoros <0.01 <0.01 <0.01 <0.01 0.01 0.02 0.08 0.08 0.01 0.18
Djibouti <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.02 <0.01 0.05
Eritrea 0.01 <0.01 <0.01 <0.01 0.01 0.03 0.14 0.15 0.04 0.36
Ethiopia 0.13 0.07 0.01 <0.01 0.21 0.59 2.43 2.48 0.46 5.98
Kenya 0.18 0.09 0.02 <0.01 0.30 0.90 3.98 4.16 1.01 10.05
Madagascar 0.09 0.05 0.01 <0.01 0.15 0.47 2.07 2.17 0.55 5.25
Malawi 0.07 0.03 0.01 <0.01 0.12 0.35 1.42 1.43 0.29 3.49
Mauritius <0.01 <0.01 <0.01 <0.01 0.01 0.02 0.12 0.15 0.06 0.34
Mozambique 0.12 0.05 0.01 <0.01 0.18 0.52 1.82 1.73 0.23 4.30
Rwanda 0.06 0.03 0.01 <0.01 0.10 0.30 1.39 1.47 0.40 3.56
Seychelles <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 <0.01 0.03
Somalia 0.02 0.01 <0.01 <0.01 0.03 0.03 0.01 <0.01 <0.01 0.04
South Sudan 0.05 0.02 0.01 <0.01 0.08 0.18 0.54 0.30 <0.01 1.02
Uganda 0.25 0.10 0.02 <0.01 0.37 1.19 4.89 4.93 1.17 12.18
United Republic of Tanzania 0.23 0.10 0.02 <0.01 0.36 1.10 4.43 4.48 0.97 10.97
Zambia 0.07 0.03 0.01 <0.01 0.11 0.32 1.25 1.24 0.23 3.04
Zimbabwe 0.06 0.03 0.01 <0.01 0.10 0.30 1.29 1.33 0.30 3.20
Middle Africa 0.89 0.37 0.08 0.01 1.36 3.50 10.17 7.70 0.64 22.01
Angola 0.17 0.07 0.01 <0.01 0.25 0.69 2.19 1.94 0.19 5.01
Cameroon 0.12 0.06 0.01 <0.01 0.20 0.50 1.62 1.39 0.11 3.63
Central African Republic 0.02 0.01 <0.01 <0.01 0.04 0.08 0.05 <0.01 <0.01 0.13
Chad 0.08 0.03 0.01 <0.01 0.13 0.27 0.08 0.01 <0.01 0.35
Congo 0.03 0.01 <0.01 <0.01 0.04 0.13 0.55 0.57 0.14 1.40
Democratic Republic of the Congo 0.45 0.18 0.04 0.01 0.68 1.76 5.37 3.51 0.14 10.78
Equatorial Guinea 0.01 <0.01 <0.01 <0.01 0.01 0.02 0.08 0.05 <0.01 0.16
Gabon 0.01 0.01 <0.01 <0.01 0.02 0.04 0.19 0.21 0.05 0.49
Sao Tome and Principe <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.03 0.03 0.01 0.07
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Northern Africa 8.37 5.52 1.88 0.40 16.16 44.23 225.13 257.41 78.97 605.74
Algeria 2.94 2.06 0.71 0.16 5.86 16.01 85.01 98.37 31.62 231.01
Egypt 1.01 0.61 0.19 0.04 1.85 5.56 28.41 31.96 10.37 76.29
Libya 0.16 0.12 0.04 0.01 0.33 0.92 5.23 6.22 2.16 14.54
Morocco 2.38 1.74 0.67 0.15 4.94 12.99 70.12 82.59 26.98 192.68
Sudan 1.67 0.81 0.20 0.04 2.72 7.59 29.69 30.07 4.90 72.25
Tunisia 0.20 0.17 0.07 0.02 0.46 1.15 6.67 8.20 2.95 18.97
Southern Africa 0.18 0.13 0.04 0.01 0.36 0.91 4.60 5.17 1.39 12.07
Botswana 0.01 0.01 <0.01 <0.01 0.02 0.04 0.22 0.25 0.07 0.59
Lesotho 0.01 <0.01 <0.01 <0.01 0.01 0.03 0.10 0.08 0.01 0.22
Namibia 0.01 0.01 <0.01 <0.01 0.02 0.06 0.26 0.27 0.07 0.66
South Africa 0.15 0.11 0.03 0.01 0.30 0.76 3.92 4.46 1.23 10.37
Eswatini <0.01 <0.01 <0.01 <0.01 0.01 0.02 0.10 0.10 0.02 0.24
Western Africa 1.95 0.86 0.20 0.03 3.04 7.65 22.92 16.92 1.72 49.21
Benin 0.06 0.03 0.01 <0.01 0.09 0.21 0.60 0.34 <0.01 1.15
Burkina Faso 0.10 0.05 0.01 <0.01 0.16 0.43 1.39 1.23 0.12 3.17
Cabo Verde <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.06 0.07 0.02 0.17
Céte d'lvoire 0.12 0.06 0.01 <0.01 0.20 0.49 1.49 1.21 0.06 3.26
Gambia 0.01 <0.01 <0.01 <0.01 0.02 0.05 0.20 0.19 0.03 0.47
Ghana 0.13 0.07 0.02 <0.01 0.22 0.65 2.83 2.98 0.69 7.15
Guinea 0.06 0.03 0.01 <0.01 0.10 0.26 0.82 0.69 0.05 1.83
Guinea-Bissau 0.01 <0.01 <0.01 <0.01 0.01 0.04 0.12 0.11 0.01 0.27
Liberia 0.02 0.01 <0.01 <0.01 0.04 0.10 0.36 0.34 0.04 0.84
Mali 0.11 0.04 0.01 <0.01 0.16 0.38 0.81 0.36 <0.01 1.55
Mauritania 0.02 0.01 <0.01 <0.01 0.03 0.09 0.31 0.28 0.03 0.71
Niger 0.13 0.04 0.01 <0.01 0.19 0.52 1.53 1.32 0.11 3.48
Nigeria 1.01 0.44 0.10 0.02 1.57 3.72 9.78 5.33 0.03 18.85
Senegal 0.08 0.04 0.01 <0.01 0.13 0.40 1.74 1.80 0.45 4.40
Sierra Leone 0.04 0.02 <0.01 <0.01 0.06 0.13 0.26 0.09 <0.01 0.48
Togo 0.04 0.02 <0.01 <0.01 0.06 0.17 0.61 0.58 0.07 1.43
Incident numbers (in 1000s) 2017 by age groups Prevalent numbers (in 1000s) 2017 by attained age groups
Major area, region, country or 0-14 1539 40-64 65+ Total 0-14 15-39 40-64 65+ Total
ASIA 33.56 27.20 11.16 2.47 74.39 179.89 990.31 1,195.99 387.31 2,753.51
Eastern Asia 5.55 5.61 3.50 0.99 15.64 32.15 202.34 272.67 108.49 615.66
China 4.78 4.80 2.94 0.72 13.24 27.68 173.56 232.72 91.03 524.99
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Democratic People's Republic of
Korea

Japan

Mongolia

Republic of Korea
Central Asia
Kazakhstan
Kyrgyzstan
Tajikistan
Turkmenistan
Uzbekistan
Southern Asia
Afghanistan
Bangladesh

Bhutan

India

Iran (Islamic Republic of)
Maldives

Nepal

Pakistan

Sri Lanka
South-Eastern Asia
Brunei Darussalam
Cambodia

Indonesia

Lao People's Democratic Republic
Malaysia

Myanmar
Philippines
Singapore

Thailand
Timor-Leste

Viet Nam

Western Asia
Armenia

Azerbaijan

Bahrain

0.17

0.36
0.02
0.22
0.64
0.10
0.04
0.08
0.20
0.23
18.59
0.40
0.52
0.01
16.00
0.71
<0.01
0.39
0.34
0.22
1.66
<0.01
0.05
0.70
0.02
0.07
0.14
0.32
0.02
0.12
0.01
0.21
7.11
0.04
0.16
0.01

0.15

0.37
0.01
0.27
0.45
0.07
0.02
0.05
0.13
0.18
14.03
0.19
0.40
0.01
12.10
0.69
<0.01
0.27
0.21
0.16
1.29
<0.01
0.03
0.52
0.01
0.07
0.11
0.21
0.02
0.12
<0.01
0.19
5.82
0.04
0.14
0.01

0.08

0.28
<0.01
0.19
0.15
0.03
0.01
0.01
0.04
0.06
4.78
0.04
0.12
<0.01
4.18
0.23
<0.01
0.08
0.06
0.08
0.52
<0.01
0.01
0.20
<0.01
0.02
0.04
0.07
0.02
0.07
<0.01
0.08
2.20
0.02
0.06
<0.01

0.02

0.19
<0.01
0.06
0.03
0.01
<0.01
<0.01
0.01
0.01
0.98
0.01
0.02
<0.01
0.86
0.04
<0.01
0.02
0.01
0.02
0.10
<0.01
<0.01
0.03
<0.01
<0.01
0.01
0.01
<0.01
0.02
<0.01
0.02
0.37
0.01
0.01
<0.01

0.42

1.20
0.03
0.74
1.27
0.20
0.07
0.15
0.38
0.48
38.39
0.63
1.07
0.02
33.14
1.67
0.01
0.75
0.62
0.48
3.57
<0.01
0.09
1.46
0.04
0.17
0.29
0.61
0.06
0.32
0.01
0.50
15.51
0.10
0.38
0.02

0.93

2.15
0.10
1.30
3.43
0.56
0.20
0.43
0.96
1.27
94.78
1.77
2.72
0.05
81.45
4.02
0.02
2.03
1.46
1.25
8.99
0.01
0.26
3.79
0.10
0.43
0.68
1.73
0.12
0.67
0.03
1.18
40.54
0.23
0.89
0.04

5.43

13.82
0.53
9.00

17.85
3.10
1.07
2.08
4.57
7.03

486.25
6.63

14.48

0.27
417.13

2451
0.12

10.36
5.62
7.12

49.00
0.03
1.35

20.40
0.43
2.65
3.34
8.83
0.81
4.19
0.11
6.85

234.87
1.43
511
0.30

6.92

19.40
0.62
13.00
20.53
3.68
1.23
2.29
5.07
8.26
558.22
6.48
16.69
0.32
478.55
30.17
0.15
11.66
5.43
8.76
58.54
0.04
1.53
24.08
0.45
3.27
3.82
10.01
1.14
5.65
0.12
8.44
286.03
1.83
6.29
0.39

2.46

9.24
0.21
5.55
6.25
1.34
0.40
0.66
1.20
2.65

152.44

0.94
4.85
0.09

128.93

10.31
0.05
3.36
0.60
3.32

18.90
0.02
0.46
7.66
0.07
1.18
0.88
3.07
0.48
2.23
0.03
2.83

101.23

0.68
2.06
0.14

15.74

44.61
1.47
28.85
48.06
8.69
2.91
5.46
11.80
19.21
1,291.69
15.82
38.73
0.73
1,106.05
69.01
0.35
27.42
13.11
20.45
135.44
0.10
3.60
55.93
1.05
7.53
8.72
23.64
2.55
12.74
0.28
19.30
662.67
4.17
14.35
0.88
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Cyprus 0.03 0.03 0.02 0.01 0.08 0.17 1.15 1.54 0.62 3.48
Georgia 0.03 0.03 0.02 0.01 0.09 0.20 1.18 1.52 0.60 3.49
Iraq 0.49 0.25 0.06 0.01 0.81 2.62 12.36 13.21 3.93 32.12
Israel 0.35 0.22 0.09 0.04 0.69 2.04 11.25 13.27 5.14 31.70
Jordan 0.11 0.06 0.02 <0.01 0.20 0.62 3.19 3.57 1.19 8.57
Kuwait 0.36 0.38 0.17 0.01 0.92 211 13.51 17.52 6.34 39.48
Lebanon 0.04 0.04 0.01 <0.01 0.11 0.26 1.61 2.00 0.73 4.60
Oman 0.03 0.03 0.01 <0.01 0.07 0.15 1.00 1.26 0.42 2.82
Qatar 0.10 0.22 0.06 <0.01 0.39 0.61 5.40 7.56 2.59 16.16
Saudi Arabia 2.60 2.26 0.86 0.09 5.81 15.17 90.88 112.18 40.38 258.61
Syrian Arab Republic 0.21 0.12 0.03 0.01 0.37 1.20 6.11 6.77 2.26 16.34
Turkey 2.22 1.77 0.72 0.18 4.89 12.71 73.13 89.03 32.20 207.07
United Arab Emirates 0.03 0.06 0.02 <0.01 0.12 0.19 1.61 2.27 0.79 4.85
Yemen 0.28 0.15 0.03 0.01 0.47 1.33 5.67 5.82 1.16 13.98
Incident numbers (in 1000s) 2017 by age groups Prevalent numbers (in 1000s) 2017 by attained age groups
E'\l’l'raeJ:r area, region, country or 0-14 15-39 40-64 65+ Total 0-14 15-39 40-64 65+ Total
EUROPE 21.39 20.79 13.87 6.31 62.36 126.05 790.94 1,071.27 461.47 2,449.73
Eastern Europe 5.96 6.13 3.78 1.44 17.31 34.84 221.98 300.22 123.85 680.89
Belarus 0.09 0.09 0.06 0.02 0.25 0.53 3.34 4,51 1.88 10.26
Bulgaria 0.09 0.10 0.07 0.03 0.30 0.55 3.53 4.90 2.13 11.12
Czechia 0.36 0.36 0.24 0.11 1.06 211 13.42 18.37 8.02 41.91
Hungary 0.28 0.31 0.21 0.09 0.89 1.65 10.87 15.16 6.57 34.25
Poland 1.06 1.24 0.73 0.30 3.33 6.26 42.06 58.15 24.46 130.93
Republic of Moldova 0.05 0.06 0.03 0.01 0.15 0.28 1.88 2.55 0.94 5.64
Romania 0.23 0.24 0.16 0.07 0.70 1.35 8.57 11.75 4.95 26.62
Russian Federation 3.14 3.03 1.84 0.63 8.64 18.31 113.63 151.07 61.03 344.04
Slovakia 0.11 0.13 0.08 0.03 0.35 0.67 4.43 6.09 2.52 13.71
Ukraine 0.54 0.58 0.36 0.14 1.63 3.14 20.26 27.66 11.35 62.41
Northern Europe 5.77 5.18 3.16 1.54 15.65 34.13 208.78 274.44 116.85 634.19
Denmark 0.26 0.24 0.15 0.08 0.72 151 9.34 12.48 5.37 28.70
Estonia 0.04 0.03 0.02 0.01 0.10 0.22 1.36 1.82 0.79 4.19
Finland 0.56 0.53 0.33 0.18 1.60 3.36 20.88 27.80 12.21 64.24
Iceland 0.01 0.01 <0.01 <0.01 0.02 0.06 0.36 0.46 0.19 1.06
Ireland 0.28 0.21 0.13 0.05 0.67 1.68 9.67 12.20 4.98 28.54
Latvia 0.02 0.02 0.02 0.01 0.07 0.13 0.84 1.14 0.50 2.62
Lithuania 0.09 0.09 0.06 0.03 0.26 0.50 3.25 4.49 1.95 10.20
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Norway

Sweden

United Kingdom
Southern Europe
Albania

Andorra

Bosnia and Herzegovina
Croatia

Greece

Italy

Malta
Montenegro
Portugal

San Marino
Serbia

Slovenia

Spain

TFYR Macedonia
Western Europe
Austria

Belgium

France

Germany
Luxembourg
Monaco
Netherlands
Switzerland

0.32
0.75
3.45
3.45
0.04
<0.01
0.04
0.11
0.25
1.30
0.01
0.02
0.19
<0.01
0.21
0.05
1.21
0.03
6.21
0.24
0.35
2.22
2.61
0.02
<0.01
0.59
0.17

0.29
0.67
3.09
3.40
0.04
<0.01
0.05
0.11
0.26
1.26
0.02
0.02
0.20
<0.01
0.21
0.05
1.16
0.03
6.07
0.27
0.32
1.84
2.90
0.02
<0.01
0.55
0.18

0.17
0.40
1.87
2.67
0.02
<0.01
0.03
0.08
0.19
1.07
0.01
0.01
0.15
<0.01
0.13
0.04
0.93
0.02
4.26
0.18
0.21
1.19
2.18
0.01
<0.01
0.37
0.12

0.07
0.21
0.90
1.26
0.01
<0.01
0.01
0.04
0.09
0.55
<0.01
<0.01
0.07
<0.01
0.06
0.02
0.40
0.01
2.08
0.08
0.10
0.61
1.07
<0.01
<0.01
0.17
0.05

0.86
2.03
9.30
10.78
0.11
0.01
0.13
0.33
0.79
4.19
0.04
0.06
0.60
<0.01
0.60
0.15
3.69
0.08
18.62
0.78
0.98
5.85
8.76
0.05
<0.01
1.68
0.52

1.88
4.46
20.33
20.41
0.23
0.01
0.24
0.62
1.47
7.70
0.08
0.12
1.10
0.01
1.23
0.30
7.14
0.15
36.68
1.43
2.09
13.11
15.43
0.11
0.01
3.50
1.00

11.68
27.26

124.14
129.03

1.46
0.08
1.61
4.03
9.43
48.44
0.53
0.78
7.14
0.03
7.78
1.92
44.83
0.97

231.15

9.45
12.81
78.00

102.04

0.69
0.05
21.64
6.48

15.41
35.73
162.92
180.26
1.94
0.11
2.26
5.56
13.16
68.46
0.73
1.03
10.05
0.05
10.44
2.66
62.50
1.30
316.35
13.25
17.02
101.57
145.46
0.93
0.06
29.11
8.95

6.50
15.39
68.97
81.23

0.76

0.05

0.96

2.43

5.82
31.85

0.31

0.42

4.54

0.02

4.37

1.18
28.03

0.50

139.54

5.83

7.30
43.59
65.94

0.39

0.03
12.59

3.87

35.47
82.83
376.36
410.93
4.38
0.25
5.07
12.64
29.88
156.44
1.66
2.35
22.83
0.10
23.83
6.07
142.50
2.92
723.72
29.96
39.23
236.28
328.87
2.12
0.14
66.84
20.29

Major area, region, country or

Incident numbers (in 1000s) 2017 by age groups

Prevalent numbers (in 1000s) 2017 by attained age groups

area 0-14 15-39 40-64 65+ Total 0-14 15-39 40-64 65+ Total
LATIN AMERICA AND THE

CARIBBEAN 12.16 10.71 4.32 1.11 28.30 68.87 406.01 501.50 178.16 1,154.53
Caribbean 0.12 0.11 0.06 0.02 0.30 0.67 3.87 491 1.79 11.25
Antigua and Barbuda <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 0.04 0.01 0.08
Bahamas 0.01 0.01 <0.01 <0.01 0.02 0.05 0.30 0.38 0.15 0.87
Barbados <0.01 <0.01 <0.01 <0.01 0.01 0.02 0.09 0.12 0.05 0.27
Cuba 0.04 0.04 0.03 0.01 0.12 0.25 1.56 2.14 0.90 4.85
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Dominica

Dominican Republic
Grenada

Haiti

Jamaica

Saint Kitts and Nevis
Saint Lucia

Saint Vincent and the Grenadines
Trinidad and Tobago
Central America
Belize

Costa Rica

El Salvador
Guatemala
Honduras

Mexico

Nicaragua

Panama

South America
Argentina

Bolivia (Plurinational State of)
Brazil

Chile

Colombia

Ecuador

Guyana

Paraguay

Peru

Suriname

Uruguay

Venezuela (Bolivarian Republic of)

<0.01
0.02
<0.01
0.02
0.02
<0.01
<0.01
<0.01
0.01
2.94
0.01
0.01
0.11
0.37
0.18
2.14
0.11
0.01
9.10
0.75
0.08
7.42
0.51
0.15
0.06
<0.01
0.02
0.04
<0.01
0.06
0.01

<0.01
0.01
<0.01
0.01
0.01
<0.01
<0.01
<0.01
0.01
221
0.01
0.01
0.08
0.23
0.13
1.66
0.08
0.01
8.39
0.57
0.05
7.02
0.47
0.13
0.04
<0.01
0.01
0.03
<0.01
0.05
0.01

<0.01
<0.01
<0.01
<0.01
0.01
<0.01
<0.01
<0.01
0.01
0.75
<0.01
0.01
0.03
0.05
0.03
0.60
0.02
<0.01
3.52
0.23
0.01
2.92
0.23
0.05
0.02
<0.01
<0.01
0.01
<0.01
0.02
<0.01

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.17
<0.01
<0.01
0.01
0.01
0.01
0.14
0.01
<0.01
0.92
0.08
<0.01
0.73
0.07
0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.01
<0.01

<0.01
0.03
<0.01
0.03
0.04
<0.01
<0.01
<0.01
0.04
6.07
0.01
0.03
0.23
0.66
0.35
4.53
0.23
0.03
21.92
1.64
0.15
18.09
1.28
0.35
0.12
<0.01
0.04
0.09
<0.01
0.15
0.02

0.01
0.08
0.01
0.08
0.09
<0.01
0.01
0.01
0.08
16.58
0.04
0.08
0.61
1.97
1.01
12.15
0.63
0.08
51.61
4.32
0.40
41.98
2.97
0.85
0.35
<0.01
0.10
0.25
<0.01
0.35
0.05

0.03
0.43
0.05
0.32
0.51
0.02
0.06
0.04
0.44
92.56
0.23
0.49
3.45
9.97
5.51
68.98
3.49
0.45
309.57
24.57
1.99
253.66
18.20
4.97
1.92
0.01
0.54
1.39
<0.01
2.08
0.24

0.03
0.50
0.05
0.32
0.63
0.03
0.08
0.05
0.55
109.40
0.26
0.62
4.07
10.99
6.29
82.56
4.08
0.53
387.19
29.72
2.22
318.31
23.36
6.14
2.26
0.01
0.63
1.65
0.01
2.61
0.29

0.01
0.15
0.02
0.04
0.22
0.01
0.03
0.02
0.18
37.69
0.09
0.23
1.42
3.34
2.07
29.00
1.36
0.19
138.68
11.03
0.64
113.14
9.03
2.17
0.79
<0.01
0.20
0.57
<0.01
1.02
0.09

0.08
1.16
0.13
0.75
1.44
0.06
0.17
0.12
1.25
256.23
0.62
1.41
9.55
26.26
14.88
192.70
9.56
1.25
887.05
69.63
5.26
727.09
53.55
14.12
5.31
0.02
1.47
3.86
0.01
6.06
0.66
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Incident numbers (in 1000s) 2017 by age groups

Prevalent numbers (in 1000s) 2017 by attained age groups

Major area, region, country or area 0-14 15-39 40-64 65+ Total 0-14 15-39 40-64 65+ Total
NORTHERN AMERICA 16.36 14.84 8.51 3.44 43.15 95.73 583.52 760.88 309.77 1,749.89
Canada 1.75 1.80 1.12 0.46 5.14 10.32 65.97 89.44 37.65 203.38
United States of America 14.60 13.04 7.39 2.98 38.01 85.41 517.55 671.45 272.12 1,546.52
OCEANIA 131 1.17 0.64 0.26 3.39 7.76 47.28 61.21 25.12 141.36
Australia/New Zealand 131 1.16 0.64 0.26 3.37 7.72 47.08 60.99 25.05 140.84
Australia 1.10 0.99 0.54 0.22 2.85 6.49 39.79 51.62 21.23 119.14
New Zealand 0.21 0.17 0.10 0.04 0.52 1.22 7.29 9.37 3.82 21.70
Melanesia 0.01 <0.01 <0.01 <0.01 0.01 0.03 0.16 0.18 0.05 0.42
Fiji <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.07 0.08 0.02 0.18
Papua New Guinea <0.01 <0.01 <0.01 <0.01 0.01 0.01 0.06 0.07 0.01 0.16
Solomon Islands <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 <0.01 0.02
Vanuatu <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.03 0.01 0.06
Micronesia <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 <0.01 0.02
Kiribati <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 <0.01 0.02
Marshall Islands <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Micronesia (Fed. States of) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Nauru <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Palau <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Polynesia <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.03 0.03 0.01 0.08
Cook Islands <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Niue <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Samoa <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.02 0.01 0.05
Tonga <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 <0.01 0.03
Tuvalu <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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ESM Table 9. Sensitivity analysis: Effects of changing assumptions concerning penalty function, mean duration and assumptions concerning
scaling of incidence rates across age groups Deviations from the core model marked in %. For input values see ESM Table 7.

Core model Ignoring penalty Reduced mean duration Chang(t:a;iinngcifence Changceacli”inngcigence

INC2 PREV2 INC PREV INC PREV INC PREV INC PREV
WORLD 234.71 9,004.61 0% 16% 0% -28% -20% -16% 18% 7%
HIC 115.60 4,648.01 0% 4% 0% -28% -21% -17% 22% 9%
Upper MIC 42.21 1,707.07 0% 14% 0% -28% -19% -16% 14% 5%
Lower MIC 69.38 2,434.15 0% 34% 0% -28% -18% -15% 13% 5%
LIC 7.52 215.39 0% 7% 0% -27% -15% -12% 7% 3%
AFRICA 23.13 755.59 0% 52% 0% -27% -16% -13% 9% 4%
ASIA 74.39 2,753.51 0% 26% 0% -28% -19% -15% 13% 5%
EUROPE 62.36 2,449.73 0% 4% 0% -29% -22% -17% 25% 10%
LAC 28.30 1,154.53 0% 13% 0% -28% -20% -16% 14% 5%
NA 43.15 1,749.89 0% 5% 0% -28% -21% -16% 21% 8%
OCEANIA 3.39 141.36 0% 3% 0% -28% -21% -16% 20% 8%

@ Numbers in 1000s
Abbreviations: INC: Incidence; PREV: Prevalence; HIC: High-income countries; MIC: Middle-income countries; LIC: Low-income countries;

LAC: Latin America and the Caribbean; NA: Northern America
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ESM Fig. 1. Estimated remaining life-years from onset of type 1 diabetes. Danish data 2015-
2017
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ESM Fig. 2. lllustration of allocating prevalent case numbers to groups by attained age up to
age 65 years, see ESM Table 6 for calculations. Example: New Zealand.

A, B, C and D refer to estimated prevalent cases for attained age groups 0-14, 15-39, 40-64
and 65+ years, respectively. The subscripts 0-14, 15-39, 40-64 and 65+ refer to age at onset
groups 0-14, 15-39, 40-64 and 65+ years, respectively.
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