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Abstract
Introduction: A significant increase in the incidence of type 1 diabetes has been observed. Environmental
factors are considered to play a major role in aetiology of type 1 diabetes.
Material and methods: The study included 153 patients aged 0-18 years old: 75 admitted to Department of
Paediatrics, Diabetology and Endocrinology due to newly diagnosed type 1 diabetes (DM1) and 78 admitted to
the Paediatric Hospital "Polanki" in the years 2010- 2015. The parents were asked to fill in a questionnaire about
environmental factors and development of their children. Statistical analyses were performed using STATISTICA 12
package, using T-student test, Chi-square test (with Yates modification) and U Mann-Whitney test. respectively).
Moreover, a significant reduction of DM1 risk was observed in children vaccinated with combined vaccines and
recommended vaccinations against Streptococcus pneumoniae and rotaviruses (59% to 26,6%, p=0.001; 60% to
25,3%, p<0.001). No difference was found between the groups concerning: body weight in the second year of life,
length of breast feeding, gluten introduction, viral infections, source of drinking water or way of heating.
Conclusions: Finding environmental factors that cause increase of incidence of type 1 diabetes is relevant for
the further studies and prevention of this illness. Limiting highly processed food and sweet beverages consumption,
reducing 'screen time' as well as combined vaccinations may have an important influence on lowering DM1 risk.
Results: Children from the Study Group ate significantly more candies, chocolate bars and drank more sweet
beverages prior to the diagnosis of DM1 (72% to 55%, p=0.03; 80% to 42%, p<0.0006; 60% to 40%, p=0.01
respectively). Children with DM1 spent more time in front of TV set (53% to 36%, p=0.06; 2,26 hours to 1,8 hours,
p=0.02.
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Introduction
Progressive, constant increase in the incidence of type 1 diabetes
mellitus is being observed among children in Poland since 1989 [1].
Until the very end of XX century Poland was supposed to be the country
of the low incidence of type 1 diabetes. However, between 1998 and
2006 Mysliwiec et al. proved that the incidence rate of type 1 diabetes
among children under 15 in Pomeranian Voivodeship in Poland rose
unexpectedly from 10,4 to 20,5 per 100.000 children [1]. According
to Jarosz-Chobot et al. the prognosis for the next decade is even more
threatening, as the estimate suggests at least four times higher incidence
risk between 2005 and 2025, influencing mostly the youngest children [2].
Moreover, type 1 diabetes mellitus is more frequently being
diagnosed in patients with low genetic susceptibility [3]. Thus,
environmental factors seem to play a very important role in triggering
or initiating the autoimmune response in the beta cells of the pancreas
[4-7].
There are several existing hypotheses, which try to connect different
environmental factors with rising incidence of type 1 diabetes. One of
the most interesting theories is the hygiene hypothesis. It was mentioned
for the first time by Strachan [8], and revealed that exposure to plenty of
infectious agents, especially in the earliest childhood, may function as
a protective factor against a variety of diseases, such as diabetes type 1
[9]. In DIAMOND Project Group a gradual decrease in the incidence of
mumps, rubella, tuberculosis and enterovirus infections was contrasted
with rising morbidity to the illnesses influencing human autoimmune
system [10].
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On contrary, another worth mentioning theory is the viral
hypothesis stating that some viruses (such as enteroviruses, rubella virus,
mumps virus, rotaviruses) may trigger or accelerate the autoimmune
response and lead to the outburst of type 1 diabetes [11-21]. However,
the evidence-based data concerning the influence of viral infections on
the incidence of type 1 diabetes are still limited.
Another hypothesis finds the negative correlation between the
length of breast-feeding and the risk of developing type 1 diabetes [22],
which however was so far confirmed only in genetically prone children [23].
There are also data stating that highly processed food can add to
the problem by accelerating the autoimmunological response [24]. On
the other hand, it’s worth mentioning that according to the work of
Scicchitano et al. [25] nutraceuticals (functional food) can lower the risk
of metabolic problems, such as atherosclerosis.
Finally, it is almost impossible that a single factor could be
responsible for the rising number of newly diagnosed with type
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1 diabetes. Moreover, in various regions in the world, the cause
could differ. Therefore, we decided to perform a study based on the
population of polish children from Pomeranian Voivodeship to try to
find environmental factors influencing the risk of type 1 diabetes.

Material and Methods
A case-control study was carried out in the Department of
Paediatrics, Diabetology and Endocrinology of Medical University
of Gdansk and Paediatric Hospital Polanki” between 2010 and 2015.
Informed consent was obtained from all patients. Ethics Committee
from Medical University of Gdansk agreed to the investigation.

Lifestyle
Comparing the use of media and electronic devices we found out
that patients from T1DM Group much more frequently had TV sets
in their rooms and well as they spent significantly more hours in front
of TV screen (53% to 36%, p=0.06; 2,26 hours to 1,8 hours, p=0.02
respectively) (Table 2).
No differences were seen between the groups when the source of
drinking water or heating system were compared.

Discussion
As the incidence of type 1 diabetes mellitus constantly grows, the

The study group comprised of 75 children aged 2,5-17,7 years (53%
male, 47% female) who were newly diagnosed with type 1 diabetes
mellitus (T1DM) in accordance with the criteria of the American
Diabetes Association [8].
The Control Group consisted of 78 healthy children aged 1,6-17,9
years without any medical history of elevated blood glucose levels or
taking diabetic medication matched by age and gender to the studied
population.
The data was gathered by trained health care professionals by
asking the parents to fill in questionnaires about environmental factors
(eating habits, lifestyle, source of drinking water, heating system,
pets) and early development (weight at 2 years of age, vaccinations,
infections, antibiotics) of their children.

Particulars

T1DM (n=75)

NoDM (n=78)

p-value

Age (years, mean)

12

11.5

p=0.43

Sex (male:female, %)

53%:47%

52%:48%

p=0.92

Birth weight, mean (g)

3505

3407

p=0.26

Birth length, mean (cm)

55.4

54.9

p=0.55

Gestation length (weeks, mean)

39.8

39.2

p=0.11

Weight at 48 months (kg, mean)

13.8

14

p=0.87

Length at 48 months (cm, mean)

91.1

92

p=0.22

Breast feeding (months, mean)

7.3

6.9

p=0.83

Gluten Introduction (months, mean)

6.8

7.4

p=0.19

Table 1: Clinical characteristics of the Study Group (T1DM) and the Control group
(noDM).

Statistical analyses

80%

Student's t test was used to measure the significance of differences
between mean values of two continuous variables. For the comparison
of unpaired data, the Mann-Whitney U-test was used. P-Values of <0.05
were considered significant. Data were analysed using STATISTICA 12
package (Statsoft, Tulsa, OK, USA).

70%

Results
Clinical data of 75 children with T1DM and their 78 healthy peers,
who participated in the study are summarized in Table 1.

Neonatal risk factors
There was no difference in either birth weight and length, gestation
length as well as weight and length of the children at 48 months of age,
length of breast feeding or gluten introduction into the diet between
the T1DM and the Control Group.

p=0,09
n=48

% of groups

60%

n=37

50%

p=0,052

40%

n=28

n=16

20%

p=0,94

0%

In the group of healthy children (Control Group), combined
vaccinations as well as suggested vaccinations against rotaviruses
and Streptococcus pneumonia were significantly more often used
in comparison to the T1DM Group (59% to 26,6%, p=0.001; 60% to
25,3%, p<0.001 respectively) (Figure 2).

Dietary habits
Patients from the Study Group ate significantly more candies,
chocolate bars and drank more sweet beverages prior to the diagnosis
of type 1 diabetes mellitus (72% to 55%, p=0.03; 80% to 42%, p<0.0006;
60% to 40%, p=0.01 respectively) (Table 2).
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Figure 1: Comparison of use of antibiotics and infections between the groups.
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p=0,001

n=32
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Infections
Groups did not differ while number of viral infections (chicken
pox, flu, mumps, rotaviruses), use of antibiotics were compared (Figure 1).

p=0,33

n=47

30%

n=20

p=0,0000

n=19

20%
10%
0%
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Combined
vaccinations
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Figure 2: Use of combined vaccinations and additive vaccinations (rotaviruses
and streptococcus pneumoniae) in T1DM and Control Group (p<0.005).
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Particulars

T1DM (n=75)

NoDM (n=78)

p-value

TV set in the bedroom (yes)

40

28

P=0.06

Hours spent in front of TV set

2.26

1.8

P=0.02

Hours spent in front of computer

1.3

1.3

P=0.5

Sweet beverages (yes)

45

31

P=0.01

Candies (yes)

54

43

P=0.03

Chocolate bars (yes)

60

42

P<0.005

Central heating (yes)

33

34

P=0.95

Waterworks (yes)

67

69

P=0.93

Table 2: Lifestyle and dietary habits comparison between T1DM and Control group.

search for environmental factors influencing the risk of the disease
becomes more important. However, existing data gives us very often
conflicting findings regarding the problem [9-11,14].
In our work, we found some evidence of hygiene hypothesis
[18,19], as the children with type 1 diabetes more seldom suffered from
rotavirus infections during the first year of life in comparison to their
healthy peers. Similarly, Bach at al. determined that infections in the
early childhood may protect from autoimmune diseases [24].
On contrary, there are limited data about protective issue of
vaccinations lowering the risk of type 1 diabetes mellitus (16). Most
of the authors find no evidence of an association between routine
vaccinations and childhood type 1 diabetes [17].
However, in his newest article, McKinnon et al. [18] states that
vaccinations could nowadays not only prevent from infections, but
also function as potential immunologic therapy for patients with
autoimmune diseases [25].
Our findings very clearly show that the vaccinations against
rotaviruses and Streptococcus pneumoniae lowered the risk of type 1
diabetes in our paediatric population. Data gathered in the study seem
to be promising, however further investigations on bigger group of
patients would be advisable.
Secondly, presented work concentrates on the dietary habits
and lifestyle of the patients with newly diagnosed type 1 diabetes in
comparison to their healthy peers. In Medical Databases, there are
plenty of abstracts about the influence of „screen time” (time spent in
front of TV or computer screen) or improper eating habits on insulinresistance and obesity [26]. Longer screen time” also seems to worsen
the metabolic control of the patients already suffering from type 1
diabetes [27,28].

Some authors also revealed that insulin resistance in the family could
add to risk of the development of diabetes mellitus [29]. However, in
our study we couldn’t confirm these data, as in a vast majority of our
patients the family history was insignificant.

Conclusions
Finding environmental factors that cause increase of incidence
of type 1 diabetes is relevant for the further studies and prevention
of this illness. Limiting highly processed food and sweet beverages
consumption, reducing the time spent in front of TV screen as well as
promoting combined vaccinations may have an important influence of
lowering the risk of type 1 diabetes mellitus.
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