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OUTLINE

 Epidemiology of T1DM (incidence, prevalence and temporal trends):

 Results from large epidemiologic studies

What can we learn from Epidemiology?

 Hypotheses explaining the increased incidence T1DM

 Take home message(s)
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Epidemiology of T1DM: 
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T1DM epidemiological projects:

DIAMOND, Diabetes Mondial Project

 EURODIAB, The Epidemiology and Prevention of Diabetes

 SEARCH, The SEARCH for Diabetes in Youth

1990 – 1999
Children < 14 aa
112 centers in 57 countries
43,013 Dx cases
84 milion children

1989 – 1994
Children < 15 aa
44 centers (EU and Israel)
16,362 Dx cases
28 milion children

US study
Subjects < 20 aa
incidence and prevalence of 
diabetes in youth by age, 
sex, and race/ethnicity
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Epidemiology of T1DM: 
DIAMOND results

The DIAMOND Project Group, Incidence and trends of childhood Type 1 diabetes worldwide 1990–1999, Diabet. Med. 23 (2006) 857–866.
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T1DM incidence varies tremendously among 
countries

 In most Asian populations:

 <1 per 100.000/year 

 In European populations:

 From 4 per 100.000/year to 41 per 100.000/year 

 In North American populations:

 From 11 per 100.000/year to 25 per 100.000/year Diapositiva preparata da AGOSTINO CONSOLI e ceduta alla Società Italiana di Diabetologia. 
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Epidemiology of T1DM: 
DIAMOND results

The DIAMOND Project Group, Incidence and trends of childhood Type 1 diabetes worldwide 1990–1999, Diabet. Med. 23 (2006) 857–866.
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 The incidence increases with age

No differences in age-group 

specific incidence between the 

genders
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Epidemiology of T1DM: 
DIAMOND results

The DIAMOND Project Group, Incidence and trends of childhood Type 1 diabetes worldwide 1990–1999, Diabet. Med. 23 (2006) 857–866.
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The mean annual increase in incidence was 2.8 % from 1990 to 1999:
 from 1990 to 1994  2.4%
 from 1995 to 1999  3.8%
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Epidemiology of T1DM: 
EURODIAB results

Trends in the incidence of childhood-onset diabetes in Europe 1989-1998. Green A, Patterson CC; EURODIAB TIGER Study Group. Diabetologia. 2001 Oct;44 
Suppl 3:B3-8.
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Very wide range of incidence rates of T1DM 
within Europe 

 From 3.2 cases per 100 000 per year in 

Macedonia to 40.2 cases per 100 000 in Finland

 High incidence rates in northern and north-

western Europe and low in central, southern, 

and eastern Europe, except for Sardinia
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Epidemiology of T1DM: 
EURODIAB results

Variation and trends in incidence of childhood diabetes in Europe. EURODIAB ACE Study Group. Lancet 2000 Nov 11;356(9242):1690.
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 The mean annual increase in incidence 

was:
 3.2 % from 1989 to 1999
 3.9 % from 1999 to 2003

More rapid in some central European 

countries 
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Epidemiology of T1DM: 
EURODIAB results

Variation and trends in incidence of childhood diabetes in Europe. EURODIAB ACE Study Group. Lancet 2000 Nov 11;356(9242):1690.
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Epidemiology of T1DM: 
SEARCH results

Incidence Trends of Type 1 and Type 2 Diabetes among Youths, 2002-2012. SEARCH for Diabetes in Youth Study. N Engl J Med. 2017 Apr 13;376(15):1419-1429. doi: 
10.1056/NEJMoa1610187. 
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 Overall unadjusted estimated 

incidence rates of type 1 

diabetes increased by 1.4%

annually from 2002 to 2012

 After adjustment for age, sex 

and race/ethnic group--> 1.8%
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Epidemiology of T1DM: 
SEARCH results

Incidence Trends of Type 1 and Type 2 Diabetes among Youths, 2002-2012. SEARCH for Diabetes in Youth Study. N Engl J Med. 2017 Apr 13;376(15):1419-1429. doi: 
10.1056/NEJMoa1610187. 
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Top 10 countries for number of children and adolescents with type 1 diabetes (<20 years), 2017

Epidemiology of T1DM: IDF Atlas 2017 
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Epidemiology of T1DM: IDF Atlas 2017 
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Incidence, prevalence, costs and quality of care of type 1 diabetes in Italy, age 0-29 years: The population-based CINECA-SID ARNO Observatory, 2002-2012. Nutr Metab
Cardiovasc Dis. 2016 Dec;26(12):1104-1111. doi: 10.1016/j.numecd.2016.09.002. 17

ANNI 2003 - 2012
OVERALL RATE: 16.1/100.000 YR

MALES: 16.8 FEMALE 15.3

Age 0-14 : 15.8 Age 15-29: 16.3
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Incidence, prevalence, costs and quality of care of type 1 diabetes in Italy, age 0-29 years: The population-based CINECA-SID ARNO Observatory, 2002-2012. Nutr Metab Cardiovasc 
Dis. 2016 Dec;26(12)
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 Global and within-country variation:
 Variation in genetic susceptibility
 Environmental influences
 Lifestyle factors

 Incidence increases from birth with a peak at puberty

 Rapid increase in the youngest (<5 years)

 No female bias

 Seasonality of onset, with a peak in winter

Worldwide childhood type 1 diabetes incidence – what can we learn from epidemiology? Pediatric Diabetes 2007: 8 (Suppl. 6): 6–14
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-THE HYGIENE HYPOTHESIS 

-THE ROLE OF VIRUSES

-VITAMIN D DEFICIENCY

-EARLY LIFE FEEDING PATTERNS

-GUT MICROBIOTA

-CHILDHOOD GROWTH PATTERNS. 
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Why is type 1 diabetes increasing?:
The Hygiene hypothesis 

Why is type 1 diabetes increasing? Egro FM1. J Mol Endocrinol. 2013 Jul 12;51(1):R1-13. doi: 10.1530/JME-13-0067.

Reduced exposure to viruses or other 

infectious agents in early life may 

increase risk of T1D, due to an 

impairment in the maturation of the 

immune system
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Why is type 1 diabetes increasing?:
The Viral hypothesis 

Why is type 1 diabetes increasing? Egro FM1. J Mol Endocrinol. 2013 Jul 12;51(1):R1-13. doi: 10.1530/JME-13-0067.

A  variety of viruses including:

 Enterovirus
 rubella virus
 mumps virus
 Rotavirus
 Cytomegalovirus (CMV) 

may initiate or accelerate the 

autoimmune process of type 1 diabetes 
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Why is type 1 diabetes increasing?:
The Vitamin D deficiency hypothesis 

Why is type 1 diabetes increasing? Egro FM1. J Mol Endocrinol. 2013 Jul 12;51(1):R1-13. doi: 10.1530/JME-13-0067.

Diapositiva preparata da AGOSTINO CONSOLI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



24

Why is type 1 diabetes increasing?:
The Breast-feeding vs Cow’s milk hypotheses

Why is type 1 diabetes increasing? Egro FM1. J Mol Endocrinol. 2013 Jul 12;51(1):R1-13. doi: 10.1530/JME-13-0067.
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Why is type 1 diabetes increasing?:
The Gut Microbiota hypothesis 

The Gut Microbiota and Type 1 Diabetes  Clin Immunol. 2015 August ; 159(2): 143–153. doi:10.1016/j.clim.2015.05.013. 

Diapositiva preparata da AGOSTINO CONSOLI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



26

Why is type 1 diabetes increasing?:
The Accelerator and Overload hypothesis

The accelerator hypothesis and increasing incidence of type 1 diabetes. Current Opinion in Endocrinology, Diabetes and Obesity: August 2008 - Volume 15 - Issue 4 - p 321–325
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27Testing the accelerator hypothesis: body size, beta-cell function, and age at onset of type 1(autoimmune) diabetes. Diabetes Care. 2006 Feb;29(2):290-4. 
SEARCH for Diabetes in Youth Study Group.
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Why is type 1 diabetes increasing?:
The “balance shift” model

Why is type 1 diabetes increasing? Egro FM1. J Mol Endocrinol. 2013 Jul 12;51(1):R1-13. doi: 10.1530/JME-13-0067.
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What do the guidelines suggest?: Screening

“Screening and Testing for Type 1 Diabetes in Asymptomatic Children with a 

panel of auto- antibodies is currently recommended only in the setting of 

research studies in first-degree family members of a proband with type 1 

diabetes”
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What do the guidelines suggest? Distinguishing Diabetes Type 

Diapositiva preparata da AGOSTINO CONSOLI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



32

What do the guidelines suggest?: Staging
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What do the guidelines suggest?: Treatment

“Most children with type 1 diabetes should be treated with intensive insulin 

regimens via either multiple daily injections of prandial insulin and basal 

insulin or continuous sub- cutaneous insulin infusion”
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Take home message(s): 
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 Epidemiological studies:

 Show that the incidence of T1DM has been increasing by 2-5% worldwide

 Have an important on-going role to investigate:
 Causes
 Clinical care
 Prevention
 Cure of T1DM
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