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INTRODUCTION
Type 1 Diabetes Mellitus (T1DM) is a chronic illness 

characterized by the insuffi  cient production of insulin due to 
autoimmune destruction of beta cells in the pancreas. However, the 
disease can develop in adults, onset most oft en occurs in childhood 
[1]. T1DM can be considerated as one of the most frequent endocrine 
and metabolic conditions in children. Information on frequency 
of childhood onset T1DM are very restricted. As indicated by the 
International Diabetes Federation (IDF), the number of youth 
(0-14 years) diagnosed and newly diagnosed cases per year was 
497100 and 78900, respectively [2]. In children and teenager, T1D 
represents80%-90% of diabetes [3]. It was declared that 3 million 
Americans had T1D in the US in 2010[4]. In the US, the prevalence 
of T1D in youth more youthful than 20 years was 1.93 /1000 in 2009 
(0.35-2.55 in diff erent racial groups) with 2.6%-2.7% relative annual 
increase but the number of people aff ected in the world is not known 
[5]. T1D is chiefl y occur following an autoimmune demolition of the 
pancreatic β cells through cell mediated immunity as well as a humoral 
immune response. Th e characteristics of T1D are the autoantibodies 
detected in the serum of these patients weeks or months prior to the 
beginning of the disease, but it is not clear that what is the role of 
these autoantibodies in the pathogenesis of the disease. Some of these 
autoantibodies are against the islet cell, Insulin (IAA), Glutamic Acid 
Decarboxylase (GAD, GAD65), protein tyrosine phosphatase (IA2 
and IA2 β) and Zinc Transporter Protein (ZnT8A) are the examples 
of these autoantibodies [6,7]. Several factors have been implicated in 
the aetiology of T1D include genetic and environmental factors [8]. 
T1D has a strong relationship with HLA/DR and HLA/ DQ genes. 
Th is alleles can be either predisposing or protective [9]. Recent studies 
showed that viral infections can be expected to result in diabetes 
[10] include enterovirus, rotavirus, herpes virus, cytomegalovirus, 
endogenous retrovirus [11,12] and Ljungan virus. Viral factors 
include congenital rubella [13,14] and other factors such as decreased 
levels of vitamin D can also be a risk factor for T1D [15,16]. It is 
interesting that hypothesis as the hygiene hypothesis suggests that in 
countries where social and economic conditions are very favorable, 
exposure to contaminants in the ages before the birth and to 
improve health and living conditions lead to autoimmune diseases is 
increasing. In addition childhood obesity or rapid growth leading to 

increased resistance to insulin, the primary feeding infants with cow’s 
milk instead of breast feeding may be involved in causing the disease 
[17]. However the role of environmental factors in the pathogenesis 
of this disease is slightly controversial [18]. T1D oft en starts suddenly 
and may include symptoms such as the most important polydipsia, 
polyuria, polyphagia, lack of energy, excessive fatigue, sudden weight 
loss, slow healing of wounds, frequent infections and blurred vision 
[2] and diabetic ketoacidosis following severe dehydration especially 
in children and adolescents. Th e symptoms are more severe in 
children than adults. Other autoimmune diseases such as Graves’ 
disease, Hashimoto’s thyroiditis, Addison’s disease, vitiligo, celiac 
sprue, autoimmune hepatitis, myasthenia gravis, and pernicious 
anemia may be seen in patients with T1D [9]. Diabetes Mondiale 
(DIAMOND) Project [19,20], the Epidemiology and Prevention of 
Diabetes (EURODIAB) [21] and the SEARCH for Diabetes in Youth 
(SEARCH) are the most important projects for childhood diabetes 
will be emphasized [22]. In 1990, the World Health Organization 
initiated the DIAMOND project with a primary goal to report 
incidence of T1D in children. In 2000 was reported that 4.5% of 
children ≤ 14 years of age have diabetes in 50 countries (incidence: 
19,164 per75.1 million children) during1990–1994 [20]. Aft er 
studing of 100 population worldwide, China and South America 
had lowest incidence (< 1/100,000 per year) and Sardinia, Finland, 
Sweden, Norway, Portugal, the UK, Canada, and New Zealand) was 
reported as highest incidence (> 20/100,000 per year).Incidence 
of diabetes according to the DIAMOND study in the united states 
including Pennsylvania, Alabama, and Illinois was 10–20/100,000 
per year. Incidence between 5-10/100,000 per year was reported in 
half the population of Europe. In the US, the SEARCH study has 
been designed to estimate the incidence and prevalence of diabetes 
in youth less than age 20 years by age, sex, and race/ethnicit [19]. 
According to the fi nding of the SEARCH eff ort approximately, 0.26% 
of all people within this age group have diabetes [23,24]. During 
1989 - 1994, about 28 million children in Europe and Israel were 
evaluated and the results showed that about 16362 case of them have 
diabetes. According to DIAMOND report, the standardized annual 
incidence rate varied from 3.2/100,000 to 40.2/100,000 person years 
in Macedonia and two regions of Finland, respectively. In some 
central European countries, annual increase in the incidence rate of 
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T1D in this period was 3.4% (95% CI 2.5-4.4%) (the rate of increase 
was noted to be higher)[25].

RISK FACTORS 
Several risk factors such as age, sex, race, genotype, geographic 

location and season have been associated with T1D.

Age

More than 85% of all diabetes cases have been reported in youth 
< 20 years of age worldwide. Incidence peak of T1D has increased at 
ages 10-14 years throughout the world. Registries in Europe suggest 
that recent incident rates of T1D were the highest in the youngest 
age-group (0-4 years). Aft er puberty, incidence rates decline and 
appear to stabilize in ages 15-29 years [26].

Gender

Women was aff ected by most common autoimmune disorders, 
but in young population with T1D, girls and boys are equally aff ected 
[24].

Genotype and genetic risk factors

Among the most important genes can be introduced in 
susceptibility to T1D is the Human Leukocyte Antigen (HLA) 
complex on chromosome 6, especially noted for the HLA class II 
[27]. In fact, about 90% -95% of young people who are diagnosed 
with T1D have both haplotypes, but about 5 %of people carry this 
haplotype, will develop disease [28]. Detailed mapping indicates that 
the polymorphism and the number of Variable of Tandem Repeat 
(VNTR) is located in the insulin gene promoter, plays a role in T1D 
susceptibility. Homozygous individuals for shorter repeats as VNTR 
type I have a high risk for the disease while carriers for longer repeats 
as VNTR type III protects against T1D. As a result, following the lower 
induction of insulin and its precursors transcription in the thymus 
by VNTR type I, tolerance reduce and T1D develop. Conversely, in 
individuals with VNTR type III variant, insulin-reactive T cells are 
removed in the thymus by negative selection [1]. Among the other 
factors considered in T1D, allelic variation in the Interleukin (IL)-
2 receptor gene (IL2RA) region[16,29], PTPN22 which encodes the 
Lymphoid Protein Tyrosine Phosphatase (LYP)[30,31], CTLA-4 
which encodes cytotoxic T lymphocyte-associated protein 4 in the 
IDDM12 region [32] are remarkable. 

Seasonality of onset and birth 

Several studies evaluated the relationship of diabetes with 
seasons, although the results have been controversial [33]. In some 
studies, the prevalence of diabetes have been reported by month of 
birth and month of diagnosis. McKinney also reported the lowest 
and the highest rates of T1D in December and April, respectively, in 
Ukraine [34]. Similar reports have been published also showed that 
higher and lower rates of T1D among youth people from Europe, 
New Zealand and Israel born in Spring and autumn, respectively [24]. 
Such fi ndings was not found in other studies on people from Europe, 
East Asia and Cuba [35].

TREATMENT & MANAGEMENT
Patients with type 1 diabetes mellitus require lifelong insulin 

therapy. Most require 2 or more injections of insulin daily, with doses 
adjusted on the basis of self-monitoring of blood glucose levels. Long-
term management requires a multidisciplinary approach that includes 
physicians, nurses, dietitians, and selected specialists. Th e American 

Diabetes Association (ADA) recommends using patient age as one 
consideration in the establishment of glycemic goals, with targets for 
preprandial, bedtime/overnight, and hemoglobin A1c (HbA1c) levels. 
In 2014, the ADA released a position statement on the diagnosis 
and management of type 1 diabetes in all age groups. Th e statement 
includes a new pediatric glycemic control target of HbA1c of less than 
7.5% across all pediatric age groups, replacing earlier guidelines that 
specifi ed diff erent glycemic control targets by age. Th e adult HbA1c 
target of less than 7% did not change. Individualized lower or higher 
targets may be used based on patient need [36].

CONCLUSION
Epidemiological studies around the world show that the incidence 

of T1D has been increasing by 2-5%. Furthermore, in the US it has 
been indicated that the prevalence of T1D is approximately 1 in 
300 by 18 years of age. One of the interesting topics for researchers 
is study of genetic and environmental risk factors involved in T1D. 
Understanding these factors can play a signifi cant role in the clinical 
care of patients, treatment and prevention of disease. In recent 
years the idea that T1D is a disease of children and adolescents has 
changed, so that now the age of onset of symptoms is not considered 
as an important factor.

REFERENCES
1. Van Belle TL, Coppieters KT, Von Herrath MG. Type 1 diabetes: etiology, 

immunology, and therapeutic strategies. Physiol Rev. 2011; 91: 79-118. 
https://goo.gl/Q2RKaS

2. Federation. ID. IDF Diabetes Atlas. 6th ed: Brussels, Belgium: International 
Diabetes Federation; 2013. https://goo.gl/LbAowD

3. Craig ME, Hattersley A, Donaghue KC. Defi nition, epidemiology and 
classifi cation of diabetes in children and adolescents. Pediatr diabetes. 2009; 
10: 3-12. https://goo.gl/xvQ1MY

4. Chiang JL, Kirkman MS, Laffel LM, Peters AL. Type 1 diabetes through 
the life span: a position statement of the American Diabetes Association. 
Diabetes care. 2014; 37: 2034-2054. https://goo.gl/yKFvx2

5. Lawrence JM, Imperatore G, Dabelea D, Mayer-Davis EJ, Linder B, Saydah 
S, et al. Trends in incidence of type 1 diabetes among non-Hispanicwhite 
youth in the United States, 2002-2009. Diabetes. 2014; 63: 3938-3945. 
https://goo.gl/TGVA33

6. Vermeulen I, Weets I, Asanghanwa M, Ruige J, Van Gaal L, Mathieu C, et al. 
Contribution of antibodies against IA-2β and zinc transporter 8 to classifi cation 
of diabetes diagnosedunder 40 years of age. Diabetes Care. 2011; 34: 1760-
1765. https://goo.gl/HMWL9c

7. Couper J, Donaghue KC. Phases of diabetes in children and adolescents. 
Pediatr Diabetes. 2009; 10: 13-16. https://goo.gl/SbZ27S

8. Wilkin T. The accelerator hypothesis: a review of the evidence for insulin 
resistance as the basis for type I as well as type II diabetes. Int J Obes. 2009; 
33: 716-726. https://goo.gl/8kvU2E

9. Association AD. Diagnosis and classifi cation of diabetes mellitus. Diabetes 
care. 2014; 37: 81-90. https://goo.gl/avXMQU

10. Ferreira RC, GuoH, Coulson RM, Smyth DJ, Pekalski ML, Burren OS, et al. A 
type I interferon transcriptional signature precedes autoimmunity in children 
genetically at-risk of type 1 diabetes. Diabetes. 2014; 63: 2538-2550. https://
goo.gl/pqT8AQ

11. Stene LC, Oikarinen S, Hyöty H, Barriga KJ, Norris JM, Klingensmith G, et 
al. Enterovirus infection and progression from islet autoimmunity to type 1 
diabetes. Diabetes. 2010; 59: 3174-3180. https://goo.gl/zPQhCj

12. Yeung W-CG, Rawlinson WD, Craig ME. Enterovirus infection and type 1 
diabetes mellitus: systematic reviewand meta-analysis of observational 
molecular studies. BMJ. 2011; 3: 342. https://goo.gl/rH9Uij

13. Ginsberg-Fellner F, Witt ME, Fedun B, Taub F, Dobersen MJ, McEvoy RC, et 
al. Diabetes mellitus and autoimmunity in patients with the congenital rubella 
syndrome. Rev Infect Dis. 1985; 7: 170-176. https://goo.gl/4znsPd



International Journal of Metabolic Syndromes

SCIRES Literature - Volume 2 Issue 1 - www.scireslit.com Page -04

14. McIntosh E, Menser MA. A fi fty-year follow-up of congenital rubella. Lancet. 
1992; 340: 414-415. https://goo.gl/1JvYpC

15. Hyppönen E, Laara E, Reunanen A, Jarvelin M-R, Virtanen SM. Intake of 
vitamin D and risk of type 1 diabetes: a birth-cohort study. The Lancet. 2001; 
358: 1500-1503. https://goo.gl/ykuQQc

16. Qu H-Q, Montpetit A, Ge B, Hudson TJ, Polychronakos C. Toward further 
mapping of the association between the IL2RA locus and type 1 diabetes. 
Diabetes. 2007; 56: 1174-1176. https://goo.gl/rgEaAg

17. Knip M, Virtanen SM, Seppä K, Ilonen J, Savilahti E, Vaarala O, et al. Dietary 
intervention in infancy and later signs of beta-cell autoimmunity. N Engl J 
Med. 2010; 363: 1900-1908. https://goo.gl/GAA23g

18. Forlenza GP, Rewers M. The epidemic of type 1 diabetes: what is it telling 
us? Curr Opin Endocrinol Diabetes Obes. 2011; 18: 248-251. https://goo.gl/
bN9iST

19. Group EAS. Variation and trends in incidence of childhood diabetes in 
Europe. Lancet. 2000; 355: 873-876. https://goo.gl/bWibwm

20. Liese AD, D’Agostino RB Jr, Hamman RF, Kilgo PD, Lawrence JM, Liu LL, et 
al. The burden of diabetes mellitus among US youth: prevalence estimates 
from the SEARCH for Diabetes in Youth Study. Pediatrics. 2006; 118: 1510-
1518. https://goo.gl/W784Dy

21. Karvonen M, Viik-Kajander M, Moltchanova E, Libman I, Laporte R, 
Tuomilehto J. Incidence of childhood type 1 diabetes worldwide. Diabetes 
Mondiale (DiaMond) Project Group. Diabetes care. 2000; 23: 1516-1526. 
https://goo.gl/tTjjk5

22. Dabelea D, Bell RA, D’Agostino Jr RB, Imperatore G, Johansen JM, Linder B, 
et al. Incidence of diabetes in youth in the United States. JAMA. 2007; 297: 
2716-2724. https://goo.gl/fdsUA4

23. Vandewalle CL, Coeckelberghs MI, De Leeuw IH, Du Caju MV, Schuit FC, 
Pipeleers DG, et al. Epidemiology, Clinical Aspects, and Biology of IDDM 
Patients Under Age 40 Years: Comparison of data from Antwerp with 
complete ascertainment with data from Belgium with 40% ascertainment. 
The Belgian Diabetes Registry. Diabetes care. 1997; 20: 1556-1561. https://
goo.gl/qRAJcd

24. Virtanen SM, Knip M. Nutritional risk predictors of β cell autoimmunity and 
type 1 diabetes at a young age. Am J Clin Nutr. 2003; 78: 1053-1067. https://
goo.gl/tNr2sB

25. Soltesz G, Patterson C, Dahlquist G. Worldwide childhood type 1 diabetes 
incidence–what can we learn from epidemiology? Pediatr diabetes. 2007; 8: 
6-14. https://goo.gl/uQ6N4c

26. Mehers KL, Gillespie KM. The genetic basis for type 1 diabetes. Br Med Bull. 
2008; 88: 115-129. https://goo.gl/ij7ZGi

27. McKinney PA. Seasonality of birth in patients with childhood Type I diabetes 
in 19 European regions. Diabetologia. 2001; 44: 67-74. https://goo.gl/9XYTZ2

28. Willis JA, Scott RS, Darlow BA, Lewy H, Ashkenazi I, Laron Z. Seasonality 
of birth and onset of clinical disease in children and adolescents (0-19 
years) with type 1 diabetes mellitus in Canterbury, New Zealand. J Pediatr 
Endocrinol Metab. 2002; 15: 645-648. https://goo.gl/gEBoEK

29. Lowe CE, Cooper JD, Brusko T, Walker NM, Smyth DJ, Bailey R, et al. Large-
scale genetic fi ne mapping and genotype-phenotype associations implicate 
polymorphism in the IL2RA region in type 1 diabetes. Nat Genet. 2007; 39: 
1074-1082. https://goo.gl/9fEVKe

30. Smyth D, Cooper JD, Collins JE, Heward JM, Franklyn JA, Howson JM, et 
al. Replication of an association between the lymphoid tyrosine phosphatase 
locus (LYP/PTPN22) with type 1 diabetes, and evidence for its role as a 
general autoimmunity locus. Diabetes. 2004; 53: 3020-3023. https://goo.gl/
muUz6j

31. Bottini N, Musumeci L, Alonso A, Rahmouni S, Nika K, Rostamkhani M, et al. 
A functional variant of lymphoid tyrosine phosphatase is associated with type 
I diabetes. Nat Genet. 2004; 36: 337-338. https://goo.gl/Az2WGR

32. Ueda H, Howson JM, Esposito L, Heward J, Chamberlain G, Rainbow DB, 
et al. Association of the T-cell regulatory gene CTLA4 with susceptibility to 
autoimmune disease. Nature. 2003; 423: 506-511. https://goo.gl/5BEoLP

33. El-Ziny MAE-M, Salem NA-B, El-Hawary AK, Chalaby NM, Elsharkawy AA-
E. Epidemiology of childhood type 1 diabetes mellitus in Nile Delta, northern 
Egypt-a retrospective study. J Clin Res Pediatr Endocrinol.  2014; 6: 9. 
https://goo.gl/efSU56

34. Collado-Mesa F, Diaz-Diaz O, Ashkenazi I, Laron Z. Seasonality of birth and 
type 1 diabetes onset in children (0–14 years) in Cuba. Diabet Med. 2001; 18: 
939-940. https://goo.gl/uBjve2

35. Norris JM, Beaty B, Klingensmith G, Yu L, Hoffman M, Chase HP, et al. 
Lack of association between early exposure to cow’s milk protein and β-cell 
autoimmunity: Diabetes Autoimmunity Study in the Young (DAISY). JAMA. 
1996; 276: 609-614. https://goo.gl/VkRp49

36. Atkinson MA. The pathogenesis and natural history of type 1 diabetes. Cold 
Spring Harbor perspectives in medicine. 2012; 2: 7641. https://goo.gl/bGKbkf


	An overview of the Epidemiology ofType 1 Diabetes Mellitus
	ABSTRACT
	INTRODUCTION
	RISK FACTORS
	TREATMENT & MANAGEMENT
	CONCLUSION
	REFERENCES

