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Introduction

The incidence of diabetes mellitus (dm) type 1, a 
chronic autoimmune disease, may reach the status of 
an epidemic in the 21st century [1]. in accordance with 
the World Health organisation report of 2004, for the 
first time diabetes has outscored an infectious disease, 
aidS, as the most important single cause of death in the 
world, being the first non-infectious disease to gain such 
primacy (3200 thousands vs. 3000 thousands deaths per 
year) [1].

The highest incidence of diabetes in the world is ob-
served in Finland (45/100,000 inhabitants/year) [2], and it 
has increased 4 fold from 1953. Such an increasing ten-

dency remains unremitting. Therefore, it is estimated that 
in 2020 in Finland it will reach the level of 55/100,000 
inhabitants/year [2]. Conversely, the lowest incidence of 
diabetes is observed in asia (1-2/100,000 inhabitants/year; 
0.1/100,000 in China); in europe the lowest incidence is re-
ported in romania (5/100,000 inhabitants/year) [2-3]. until 
1998 the Polish population was classified among those of 
low incidence of diabetes. However in the last 8 years a dy-
namic rise has been observed, moving Poland toward an in-
termediate level incidence classification [4]. environmen-
tal factors seem to play a part in the observed increase in 
diabetes incidence both in Poland and in the world since, by 
acting on genetically predisposed ground prompted to auto-
aggression, they may trigger the disease occurrence [5-6]. 
among environmental factors, the two most analyzed are 
the influence of viral infections and nutrition patterns in the 
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Keywords: environmental factors, incidence, diabetes mellitus type 1, children

*Corresponding author; e-mail: mysliwiec@amg.gda.pl

109-112



Myśliwiec M. et al.110

early stages of life [5-8]. Various studies have shown that 
infection caused by at least three viruses (mumps virus, ru-
bella virus and Coxsackie virus B4) may significantly cor-
relate with the occurrence of diabetes type 1 [7]. numerous 
diabetologists hold responsible various nutritional factors, 
including cow milk albumin, eaten during first 9 months of 
life before intestinal barrier to such proteins has developed 
[9-10]. additionally various chemicals, conservatives and 
preservatives added to nutritional products have been im-
plicated [8, 11-12]. Therefore, it seems interesting and im-
portant to carry out an analysis of the dm type 1 incidence 
in Pomeranian population in the years 1998-2005 and its 
relation to age and gender of the patients in the context of 
civilization evolution.

Materials and Methods

The study was carried out on a group of 511 children 
aged 0-15 years (255 girls and 256 boys) diagnosed with 
type 1 diabetes mellitus in accordance with the criteria 
of the american diabetes association [13]. a prospec-
tive register covering the period from 1stJanuary 1998 till 
december 31st 2005 for all the newly diagnosed patients 
of the department of Paediatrics, Haematology, oncol-
ogy and endocrinology medical university of Gdańsk 
was completed. The date of the first insulin injection was 
decided to be the date of the disease onset. The age of the 
patient was determined as the number of fully completed 
years. The group of patients was subdivided in accordance 
to the age criterion: 0-5, 5-9 and 10-15years.

The figures characterizing Pomeranian population 
were quoted after demographic annual reports of the 
Polish General Statistics office for the years 1998-2005.

The index of diabetes mellitus type 1 incidence was 
estimated as a number of new cases per year per 100,000 
inhabitants of the Pomeranian region of Poland. 

Results

The incidence rate for dm type 1 in children under the 
age of 15 years in the analyzed years was as follows: in 
1998-10.4, 1999-10.5, 2000-12.7, 2001-12.6, 2002-12.8, 
2003-15.3, 2004-19.6 and 2005-20.4 (Fig. 1).

The mean incidence rate of diabetes mellitus type 1 
for the Pomeranian region was 14.3 during the analyzed 
8-year time period.

An in-depth analysis of the obtained data allowed us 
to observe following correlations:
 – during the analyzed period of time (1998-2005) al-

most a two-fold increase in the diabetes incidence rate 
was observed (1998-10.4 vs 2005-20.4) 

 – the observed increase in the incidence rate varied in 
relation to the patients’ age and gender. The highest 
incidence was noted starting from 2002 in the group 
of children aged 5-9 (2002-15.0, 2003-19.9, 2004-
26.1 and 2005-23.8) and, from 2003 also in the group 

0-4 years (2003-7.8, 2004-13.1 and 2005-21.9). on 
the other hand, in the same period the diabetes inci-
dence rate in the oldest group of patients (10-15 years) 
remained on a stable level (Fig. 2)

 – in the observed period the diabetes incidence rate was 
higher among girls (mean – 14.8) in comparison with 
boys (mean-13.8) (Fig. 3).

Discussion

The grounds of such an enormous diversity in the dm 
type 1 incidence rate observed on different continents and 
even between neighbouring countries in Europe remains 
unclear [2-4]. according to several authors, environmen-
tal factors seem to play a significant role in the autoim-
munologic processes leading to clinical presentations of 
signs of dm type 1 in genetically predisposed people [5-
10]. Globally, the incidence of diabetes mellitus type 1 
increases in the group of children aged 0-16 years [14]. 
moreover, it is alarming that in recent years the most dy-
namic increase is observed in groups of youngest children 
i.e. 0-4 and 5-9 years [2, 4]. Current results of our stud-
ies confirm the reported increase in the diabetes incidence 
among youngest patients. our data show that in the Po-
meranian region in the last 3 years a greater than 2.5-fold 
increase in diabetes incidence rate was observed in the 
group of children aged 0-4, including two cases of new-
born diabetes [15]. in Finland, the tendency for fastest 
growth was also observed in the group of children under 
5 years of age [2]. The recently published results of the 

Fig. 2. incidence rate in the relation with children age.

Fig. 1. incidence rate for dm type 1 children under the age of 15 
years in 1998-2005.
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study from southern Sweden carried out on a group of 
21,700 children born between 1997-98 and observed un-
der the aBiS programme showed that male children born 
in spring, to a mother of low education level, as well as a 
positive family history for celiac disease, correlated with 
an increased diabetes incidence rate [5].

Some authors claim that a substantial role in the ob-
served increase in the dm type 1 incidence rate is played 
by the factors acting in prenatal, perinatal and early-in-
fancy periods [16-17]. in addition to intrauterine infec-
tions under consideration as putative risk factors are vari-
ous supplements to nutritional products (such as: water 
conditioners, chemicals, conservatives, and preserva-
tives) that are consumed by pregnant women [12, 16-17]. 
additionally, early over-feeding, fast growth of an infant 
in the first 6 months of life, early introduction to the in-
fant diet of cattle proteins, lack or short-lasting natural 
breast-feeding might be reasons for development of im-
munologic reaction leading to the destruction of pancreat-
ic β-cells [8-10]. enteroviral and rotaviral infections that 
cause gastritis during pregnancy might also be correlated 
with autoimmunisation of the β-cells in children with 
genetic predisposition to dm type 1 [18]. other authors 
have pointed out the correlation between increased blood 
interferon-α and the activity of antibodies that indicate 
past enteroviral infection leading towards autoimmuniza-
tion [19]. The autoimmunologic process is a long-lasting 
one, which explains the particularly extended time span 
between the infection and diabetes mellitus type 1 devel-
opment observed at times. The patomechanism by which 
viral infection triggers cellular and humoral cytotoxicity 
towards pancreatic β-cells is thus far not fully understood. 
even just direct destruction of the β-cells might give them 
the properties of an autoantigen. one of the mechanisms 
leading to the disease development is the direct damage 
and destruction of the pancreatic β-cells by the virus [7]. 
However, in most of cases a diabetogenic influence of the 
viral infection is of non-direct character, aimed rather at 
induction of an autoimmune process directed against pan-
creatic β-cells and therefore leading to their destruction 
[10.20]. The persistent destruction of the β-cells by active 
cytotoxic T lymphocytes, nk and k cells, as well as some 
of the cytokines (iL1, TnFα, iFnγ) probably releases new 
autoantigens that induce new cellular reactions and for-

mation of new antibodies, thus augmenting the process of 
destruction till their complete decline [19, 21-22].

The intensive search for the factors increasing the risk 
of diabetes mellitus type 1 development is the subject of 
numerous research projects around the world. Their iden-
tification shall allow for understanding of the dm type 
1 ethiopathogenesis, and thus might create a chance for 
development of new prevention strategies.
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