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SAZETAK

Uvod/Cilj: Dijabetes melitus tip 1 (DM1) je jedna od najc¢es¢ih hroni¢nih bolesti kod dece i adolescenata,
a stope incidencije na svetskom nivou su u porastu. Cilj ovog rada je bio da ispita kretanje obolevanja
od DM1 kod dec¢aka i devojc¢ica uzrasta 0-14 godina na teritoriji Beograda za period 1992-2017. godine.
Metode: Podaci o broju novoobolelih od DM1, uzrasta 0-14 godina, za period 1992-2017. godine, za
podrucje Beograda, dobijeni su iz bolnica u kojima je postavljena dijagnoza DM1, Instituta za majku
i dete ,Dr Vukan Cupi¢“ i Univerzitetske deje klinike, kao i iz registra za dijabetes. Podaci o broju
stanovnika uzrasta 0-14 godina za Beograd su dobijeni iz Republickog zavoda za statistiku. Na osnovu
dobijenih podataka izracunate su sirove, standardizovane i uzrasno specificne stope incidencije DM1.
Rezultati: U Beogradu je, u periodu 1992-2017. godina, prosecna standardizovana stopa incidencije
(na 100.000) DM1 bila 13,9 za decake, a 12,3 za devojcCice, uzrasta 0-14 godina. Kod oba pola
raste uzrasno specificna stopa incidencije DM1 sa godinama starosti i najvisa je u uzrastu 10-14
godina. U posmatranom periodu od 26 godina doSlo je do znacajnog prosecnog godiSnjeg porasta
standardizovane stope incidencije DM1 za +3,3% kod decaka, a kod devojcica za +3,1%. Kod decaka
znacajan prosecan godis$nji porast uzrasno specificne stope incidencije DM1 je bio u uzrastu od 5 do 9
godina (+5,1%), a kod devojcica u uzrasnoj grupi 0-4 godine (+12,9%).

Zakljucak: Potrebno je dalje pracenje kretanja obolevanja od DM1 dece uzrasta 0-14 godina u cilju
identifikovanja faktora rizika koji doprinose nastanku ovog oboljenja i preduzimanja adekvatnih

preventivnih mera i dobre organizacije zdravstvene zastite.

Kljucne reci: dijabetes melitus tip 1, incidencija, trend, joinpoint regresiona analiza

Uvod

Dijabetes melitus je Cesta metabolicka i
endokrina bolest koja pogada decu. Iako pojava
dijabetesa melitusa tipa 2 (DM2) kod dece i
adolescenata privlai mnogo paznje, dijabetes
melitus tip 1 (DM1) ostaje preovladujuci
oblik ove bolesti tokom detinjstva. Rizik od
komplikacija dijabetesai dalje je visok. Dijabetes
je vodeci uzrok nefropatije, retinopatije, neuro-
patije i koronarnih i perifernih vaskularnih
bolesti i predstavlja ogroman teret za javno
zdravlje. Lecenje je doZivotno, bolno, ometa
svakodnevni Zivot, zahteva samodisciplinu i
uravnotezenu ishranu.

U svetu je, 2019. godine, bilo oko 98.200
novih slucajeva DM1 kod dece uzrasta 0-14
godina, dok je ukupan broj dece koja Zive sa ovim

oboljenjem iznosio 600.000 (1). Incidencija
DM1 znacajno varira u razli¢itim zemljama, ali
se globalno povecava (2). Stope incidencije se
krec¢u od 0,1 na 100.000 u regionu Zuni u Kini
do viSe od 40 na 100.000 u Finskoj, Sto govori da
je razlika u stopama incidencije izmedu zemalja
i do 400 puta (3). Podaci iz Finske, koja ima
jednu od najvecih incidencija DM1 ukazuju na
»2ubrzavajucu” epidemiju, sa stopom rasta vecom
od ranijih procena (4). Slican trend porasta
belezZi se i u drugim evropskim zemljama, gde
postoje razlike u trendovima, a porast je najveci
u zemljama Centralne i Istocne Evrope koje
su ranije imale najniZe stope incidencije (4,5).
Procenjuje se da je u Evropi ukupan godisSnji
porast incidencije 3% (5). Takode, postoje dobri
dokazi koji ukazuju na to da je najvece povecanje
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SUMMARY

Introduction/Aim: Type 1 diabetes (DM1) is one of the most common chronic diseases of childhood
and adolescence. The incidence of DM1 in children and adolescents has increased worldwide. The aim
of this study was to analyze the trend of DM1 in boys and girls aged 0-14 years in Belgrade during
period 1992-2017.

Methods: Data on the number of children with diabetes for the period 1992-2017 were obtained from
two hospitals, the Institute for Mother and Child Dr Vukan Cupic and the University Children's Hospitals,
as well as from the registers. Belgrade population figures are official data from the Statistical Office of
The Republic of Serbia. Based on the data obtained, crude, standardized and age-specific incidence
rates of DM1were calculated.

Results: In Belgrade in the period 1992-2017 the average standardized incidence rate (per 100,000)
is 13.9 for boys and 12.3 for girls aged 0-14 years. In both sexes, the age-specific incidence rate of DM1
increases with age and is highest at the age of 10-14 years. In the observed period of 26 years, there was
a significant average annual increase in the standardized incidence rate of DM1 of + 3.3% in boys and
+ 3.1% in girls. In boys, a significant average annual increase in the age-specific incidence rate of DM1
was at the age of 5 to 9 years (+ 5.1%), and in girls in the age group 0-4 years (+ 12.9%).

Conclusion: A further follow-up of DM1 in children aged 0-14 years is needed in order to identify risk
factors that contribute to the development of this disease and to take adequate preventive measures, as

well as to organize the health care.

Key words: type 1 diabetes mellitus, incidence, trend, joinpoint regression analysis

Introduction

Diabetes mellitus is a common metabolic
and endocrine disease, which affects children.
Although the appearance of diabetes mellitus
type 2 (DM2) in children and adolescents
attracts a lot of attention, diabetes mellitus type
1 (DM1) remains the predominant type of this
disease during childhood. The risk of diabetes
complications is still high. Diabetes is a leading
cause of nephropathy, retinopathy, neuropathy,
coronary and peripheral vascular diseases,
and it presents the great public health burden.
The treatment is lifelong, painful, and it can
disrupt daily life. It requires self-discipline and
a balanced diet.

There were around 98,200 new cases of
diabetes mellitus in children aged 0-14 in the

world in 2019, whereas the total number of
children with this disease amounted to 600,000
(1). The incidence of DM1 significantly varies in
different countries, and it has been increasing
globally (2). The incidence rates vary from 0.1
per 100.000 in the region Zuni in China to more
than 40 per 100.000 in Finland, which means
that the rates vary 400-fold between countries
(3). Data from Finland, which has one of the
highest incidence rates of DM1, point to the
“accelerating” epidemic with the rate of increase
which is higher than the previous estimates (4).
A similar trend of increase has been noted in
other European countries, where difference in
trends exists, while the highest increase is in the
countries of Central and Eastern Europe, which
had lower incidence rates before (4,5). The
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stope incidencije kod dece uzrasta 0-4 godine
(6).

Cilj ovog rada bio je da se ispita kretanje
obolevanja od DM1 kod decaka i devojcica
uzrasta 0-14 godina u Beogradu za period 1992.
do 2017. godine.

Metode

Podaci o broju obolelih od DM1 za period
od 1992. do 2017. godine dobijeni su iz dve
beogradske bolnice (Instituta za majku i dete

,Dr Vukan Cupié“ i Univerzitetske decje klinike

TirSova) u kojima je postavljena dijagnoza
DM1, prema kriterijumima Svetske zdravstvene
organizacije (6). Dve pedijatrijske bolnice su
jedinebolniceuBeograduukojimaje postavljena
konacna dijagnoza DM1 i odluka o terapiji.
Takode, podacisupreuzetiizregistrazadijabetes
za period od 2006. do 2017. godine. U ovoj
deskriptivnoj studiji prikazani su podaci samo
za decu, uzrasta 0-14 godina, Cije je prebivaliSte
u Beogradu. Podaci o broju stanovnika Beograda
po polu za uzrasne grupe 0-4, 5-9, 10-14 godina
dobijeni su od Republickog zavoda za statistiku

Tabela 1. Broj novoobolelih, sirove i standardizovane stope incidencije (na 100.000) od dijabetesa melitusa
tip 1 za decake i devojcice uzrasta 0-14 godina, Beograd, 1992-2017. godine

Decaci/Boys Devojcice/Girls
Godine/ Brl‘\’,io"ot}‘::‘lﬁi,h/ inciscrgll:sije/ Stantzzl:;wane Brl‘\’,io"ol}‘:::ih/ incisdt:ll:sije/ Standsi(r)?;ez; e
Years cases Incidence Standardized cases Incidence Standardized

rates rates rates rates
1992 15 10.2 9.8 11 7.9 6.9
1993 14 9.5 8.6 14 10.1 9.6
1994 18 12.2 11.7 13 9.4 8.8
1995 19 12.9 12.3 14 10.1 9.2
1996 26 17.7 16.3 19 13.7 12.4
1997 17 11.5 11.2 19 13.7 11.9
1998 16 10.9 9.9 11 7.9 7.3
1999 14 9.5 8.3 19 13.7 12.0
2000 18 12.2 11.8 13 9.4 8.3
2001 18 12.2 11.0 15 10.8 9.4
2002 17 11.6 10.5 14 10.1 8.9
2003 21 14.3 13.5 19 13.7 13.8
2004 24 4.0 3.9 12 8.6 7.6
2005 24 16.4 16.1 12 8.6 7.6
2006 15 10.2 9.0 12 15.8 14.1
2007 16 10.9 9.2 13 9.4 8.4
2008 25 17.1 16.4 24 17.3 17.1
2009 22 15.0 13.2 21 15.1 14.7
2010 18 12.3 13.3 17 12.2 11.7
2011 23 19.2 19.3 16 14.1 14.2
2012 19 15.9 15.4 26 229 22.5
2013 22 18.4 18.0 11 9.7 9.3
2014 30 25.0 24.6 24 21.2 20.8
2015 29 24.2 23.8 13 11.5 11.0
2016 32 26.7 26.1 22 19.4 18.5
2017 24 20.0 19.2 29 25.6 24.8
2;2:2;2 536 14.6 13.9 433 13.1 12.3
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overall annual increase in Europe is estimated
at 3% (5). Also, there is firm evidence that the
highest increase of the incidence rate is among
children aged 0-4 years (6).

The aim of this work was to examine the
trend of DM1 in boys and girls under 14 years
of age in Belgrade in the period from 1992 to
2017.

Methods
Data on the number of patients with
DM1 for the period 1992-2017 were obtained

from two hospitals in Belgrade (The Institute
for Mother and Child Dr Vukan Cupic and the
University Children’s Hospital), where DM1
was diagnosed, according to the criteria of
the World Health Organization (6). The two
pediatric hospitals were the only hospitals in
Belgrade, where the final diagnosis of DM1 was
confirmed and the decision about therapy was
made, as well. Also, data were taken from the
register for diabetes for the period 1992-2017.
In this descriptive study, data were shown only
for children aged 0-14, whose place of residence

Table 1. Number of new cases, crude and standardized incidence rates (per 100,000) of type 1 diabetes
mellitus for boys and girls aged 0-14, Belgrade, 1992-2017

Decaci/Boys Devojcice/Girls
Godine/ Brl‘\’,’;fol}‘:;:‘l;h/ incisdt:nl:ceije/ Standsi:?;:;mne Brl‘\’,io"ot}‘:;:xh/ incisdt:ll:sije/ Standsif)(:ez;wane
Years cases Incidence Standardized cases Incidence Standardized

rates rates rates rates
1992 15 10.2 9.8 11 7.9 6.9
1993 14 9.5 8.6 14 10.1 9.6
1994 18 12.2 11.7 13 9.4 8.8
1995 19 12.9 12.3 14 10.1 9.2
1996 26 17.7 16.3 19 13.7 12.4
1997 17 11.5 11.2 19 13.7 11.9
1998 16 10.9 9.9 11 7.9 7.3
1999 14 9.5 8.3 19 13.7 12.0
2000 18 12.2 11.8 13 9.4 8.3
2001 18 12.2 11.0 15 10.8 9.4
2002 17 11.6 10.5 14 10.1 8.9
2003 21 14.3 13.5 19 13.7 13.8
2004 24 4.0 3.9 12 8.6 7.6
2005 24 16.4 16.1 12 8.6 7.6
2006 15 10.2 9.0 12 15.8 14.1
2007 16 10.9 9.2 13 9.4 8.4
2008 25 17.1 16.4 24 17.3 17.1
2009 22 15.0 13.2 21 15.1 14.7
2010 18 12.3 13.3 17 12.2 11.7
2011 23 19.2 19.3 16 14.1 14.2
2012 19 15.9 15.4 26 229 22.5
2013 22 18.4 18.0 11 9.7 9.3
2014 30 25.0 24.6 24 21.2 20.8
2015 29 24.2 23.8 13 11.5 11.0
2016 32 26.7 26.1 22 19.4 18.5
2017 24 20.0 19.2 29 25.6 24.8
Eff;z;é 536 14.6 13.9 433 13.1 12.3
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Tabela 2. Ukupan i prosecan broj novoobolelih od dijabetesa melitusa tip 1, prosecne uzrasno specificne
stope incidencije (na 100.000) i joinpoint regresiona analiza kretanja incidencije, decaci, Beograd, 1992-

2017. godine

Ukupan broj
s e obolelih od 1992. Prosecan broj Prosecne stope AAPC
Age rﬁu Is) do 2017. godine/ obolelih/ incidencije/ (95% IP)
( O‘Zin‘ge / e’; =) Total number of  Average number of Average incidence AAPC
g 4 cases from 1992 new cases rates (95% CI)
till 2017
0-4 102 8.9 1.9 (-5.9do 10.3)
5-9 197 16.2 5.17 (2.5do 7.7)
10-14 237 18.1 2.1(-0.2do4.4)
0-14 536 21 13.9* 3.3 (1.4 do 5.2)

AAPC -proseca godiSnja promena procenta za period 1992-2017.godina;*-AAPC je znacajno razlic¢ito od 0 za
alfa 0,05; 95% IP - 95% interval poverenja; * standardizovana stopa na 100.000

prema popisima 1991, 2002. 1 2011. godine. Na
osnovu dobijenih podataka izraCunate su opste,
uzrasno specificne i standardizovane stope
incidencije DM1.

Trendovi stopa incidencije su izracunati
koriS¢enjem joinpoint regresione analize
(Joinpoint Regression Program, Version 4.7.0.0.
February, 2019; Statistical Methodology and
Applications Branch, Surveillance Research
Program, National Cancer Institute), prema
metodu Kim et al. (7). Joinpoint regresionom
analizom odredena je prosefna procentualna
godis$nja promena (engl. AAPC — Average annual
percent change). Kao nezavisna varijabla
postavljene su godine, dok je zavisna varijabla
bila odgovaraju¢a uzrasno specificna stopa.
KoriS¢en je Grid Search metod (8). Pored toga,
95% intervali poverenja racunati su za svaku
procenu AAPC kako bi se utvrdilo da li je AAPC

razli¢it od 0. Koristili smo test uporedivosti
da uporedimo linije regresije. Glavni cilj testa
uporedivosti bio je uporedivanje dva niza
podataka o trendovima Cije su srednje funkcije
predstavljene joinpoint regresijom. Poseban
interes bio je ispitivanje da li su dve srednje
vrednosti regresije paralelne (test paralelizma).

Rezultati

U periodu od 1992. do 2017. godine, u
Beogradu je obolelo 536 decaka i 433 devojcice
od DM1 (tabela 1), odnosno prosecno godiSnje
obolevao je 21 decak i 17 devojCica. Prosecna
standardizovana stopa incidencije bila je
neznatno viSa za decCake uzasta 0-14 godina
(13,9 na 100.000), nego za devojcice (12,3 na
100.000) istog uzrasta. Kod oba pola doslo je
porasta standardizovane stope incidencije (na
100.000) i to kod decaka sa 9,8 u 1992. godini

Tabela 3. Ukupan i prosecan broj novoobolelih od dijabetesa melitusa tip 1, prosecne uzrasno specificne
stope incidencije (na 100.000) i joinpoint regresiona analiza kretanja incidencije, devojcice, Beograd, 1992-

2017. godine

Ukupan broj
DR (e obolelih od 1992. Prosecan broj Prosecne stope AAPC
Age rﬁu Is) do 2017. godine/ obolelih/ incidencije/ (95% IP)
( oginge / elc: ) Total number of  Average number of Average incidence AAPC
8 4 cases from 1992 new cases rates (95% CI)
till 2017
0-4 67 6.4 12.9” (1.3 do 25.8)
5-9 160 14.0 3.57 (0.8 do 6.3)
10-14 216 18.4 2.3(-0.1do 4.7)
0-14 433 17 12.3 3.1" (1.5do 4.7)

AAPC -proseca godiSnja promena procenta za period 1992-2017.godina;*-AAPC je znacajno razlicito od 0 za
alfa 0,05; 95% IP - 95% interval poverenja; * standardizovana stopa na 100.000.

40



Health Care 49(2), 2020

Table 2. Total and average number of new cases of type 1 diabetes mellitus, average age-specific incidence
rates (per 100,000) and joinpoint regression analysis of incidence trend, boys, Belgrade, 1992-2017

UKkupan broj
Ui o) obolelih od 1992. Prosecan broj Prosecne stope AAPC
Age rﬁu I; do 2017. godine/ obolelih/ incidencije/ (95% IP)
( ogini / e’; ) Total number of  Average number of Average incidence AAPC
g 4 cases from 1992 new cases rates (95% CI)
till 2017
0-4 102 8.9 1.9 (-5.9 do 10.3)
5-9 197 16.2 5.17 (2.5do 7.7)
10-14 237 18.1 2.1(-0.2do 4.4)
0-14 536 21 13.9% 3.37 (1.4 do 5.2)

AAPC -Average Annual Percent Change for the period

1992-2017; » -AAPC is significantly different from 0 for

alpha 0.05; 95% CI- 95% confidence interval; *standardized rate per 100,000.

was in Belgrade. Data on the number of residents
of Belgrade for the gender-specific groups
aged 0-4, 5-9, 10-14 years were obtained from
the Statistical Office of The Republic of Serbia
according to the Census from 1991, 2002 and
2011. General, age-specific and standardized
incidence rates of DM1 were calculated on the
basis of the obtained data.

Trends of the incidence rates were
calculated with the help of joinpoint regression
analysis (Joinpoint Regression Program, Version
4.7.0.0 February, 2019; Statistical Methodology
and Applications Branch, Surveillance Research
Program, National Cancer Institute), based on
the method of Kim et al. (7). The average annual
percentage change (AAPC) was determined
with the help of joinpoint regression analysis.
Age was set as an independent variable, while
the corresponding age-specific rate was a
dependent variable. Grid Search Method was

used (8). Besides, the 95% confidence interval
was calculated for each estimate of AAPCin order
to determine whether the AAPC was different
from 0. The test of compatibility was used in
order to compare regression lines. The main
aim of the compatibility test was to compare
two sets of trend data, whose mean functions
were presented by joinpoint regression. A
specific interest was testing whether the two
regression mean functions were parallel (test of
parallelism).

Results

In Belgrade, during the period 1992-
2017, 536 boys and 433 girls were diagnosed
with DM1 (Table 1), that is, on average, 21 boys
and 17 girls annually. An average standardized
incidence rate was slightly higher in boys aged
0-14 years (13.9 per 100,000), than in girls (12.3
per 100,000) of the same age. The standardized

Table 3. Total and average number of new cases of type 1 diabetes mellitus, average age-specific incidence
rates (per 100,000) and joinpoint regression analysis of incidence trend, girls, Belgrade, 1992-2017

Ukupan broj
U (e obolelih od 1992. Prosecan broj Prosecne stope AAPC
Age rﬁu I; do 2017. godine/ obolelih/ incidencije/ (95% IP)
( o‘gin‘ge / e’; ) Total number of  Average number of Average incidence AAPC
8 4 cases from 1992 new cases rates (95% CI)
till 2017
0-4 67 6.4 12.9” (1.3 do 25.8)
5-9 160 14.0 3.5 (0.8 do 6.3)
10-14 216 8 18.4 2.3(-0.1do 4.7)
0-14 433 17 12.3 3.1" (1.5do 4.7)

AAAPC -Average Annual Percent Change for the period 1992-2017; * -AAPC is significantly different from 0 for
alpha 0.05; 95% CI- 95% confidence interval; *standardized rate per 100,000.
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na 19,2 u 2017. godini, a kod devojcica sa 6,9 u
1992. godini na 24,8 u 2017. godini.

Kod oba pola sa godinama starosti raste
uzrasno specificna stopa incidencije DM1
(grafikoni 2 i 3). Znacajan prosecan godiSnji
porast uzrasno specificnih stopa incidencije
DM1, u posmatranom periodu, je zabeleZen kod
decaka u uzrastu 5-9 godina (+ 5,3%), a kod
devojcica u uzrastima 0-4 godine (+12,9%) i 5-9
godina (+3,5%).

Takode, kod oba pola uzrasta 0-14 godina
dolazi do znacCajnog prosec¢nog godiSnjeg
porasta standardizovanih stopa inciden-
cije  DM1 tokom posmatranog dvadeset-
SestogodisSnjeg periodai to za +3,3% kod decaka
i za +3,1% kod devojcica (grafikon 1).

Prema rezultatima testa uporedivosti
(grafikon 2) trendovi standardizovanih stopa
incidencije DM1 kod decaka i devojcica bili su
paralelni (final selected model failed to reject
parallelism p = 0,867).

Diskusija

Na globalnom nivou, zemlje se prema
vrednostima stopa incidencije DM1 grupisu u
zemalje sa vrlo niskim (<1/100.000), niskim
(1-4/100.000), srednjim (5-9,9/100.000),
visokim (10-19,9/100.000) i vrlo visiokim
(220/100.000) stopama incidencije (12).
Prema ovoj klasifikaciji, Beograd sa prosecnom
standardizovanom stopom incidencije za DM1
od 13,9 na 100.000 za decakei 12,3 na 100.000
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Grafikon 1. Jointpoint regresiona analiza: kretanje standardizovanih stopa incidencije dijabetesa melitusa
tip 1 kod decaka (a) i devojcica (b) uzrasta 0-14 godina, Beograd, 1992-2007. godina
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incidence rate increased in both sexes (per
100,000), thatis, in boys it increased from 9.8 in
1992 to 19.2 in 2017, while in girls it increased
from 6.9 in 1992 to 24.8 in 2017.

In both sexes, as they got older, the
age-specific incidence rate of DM1 increased
(Figures 2 and 3). A significant annual increase
of the age-specific incidence rates of DM1 in the
observed period was recorded in boys aged 5-9
(+5.3%), and in girls aged 0-4 (+12.9%) and 5-9
(+3.5%).

Also, in both sexes aged 0-14 there came
to the significant increase in the standardized
incidence rates of DM1 during the observed 26
years long period, that is, for 3.3% in boys and
for 3.1% in girls (Figure 1).

Accordingtotheresultsofthe compatibility
test (Figure 2), the trends of standardized
incidence rates of DM1 in boys and girls were
parallel (final selected model failed to reject
parallelism p = 0.867).

Discussion

At the global level, countries are,
according to the values of incidence rates of
DM1, classified into countries with the very low
(<1/100,000), low (1-4/100,000), moderate
(5-9.9/100,000), high (10-19.9/100,000) and
very high (>20/100,000) incidence rates (12).
According to this classification, Belgrade with
the average standardized incidence rate of DM1,
which was 13.9 per 100,000 in boys and 12.3
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Figure 1. Joinpoint regression analysis: trend of standardized incidence rates of type 1 diabetes mellitus in
boys (a) and girls (b) aged 0-14 years, Belgrade, 1992-2007
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za devojCice pripada podrucju sa visokom
stopom incidencije. Takode, podaci studije o
incidenciji DM1 u Beogradu za period 1992-
2005. godine, pokazuju da je Beograd sa
ukupnom standardizovanom stopom inciden-
cije od 10,4 na 100.000 stanovnika i tada
pripadao podruc¢jima sa visokom stopom
incidencije za DM1 (13).

EURODIAB registrom obuhvaceno je
29.311 dece sa DM1 mlade od 15 godina na
osnovu podataka 20 populacionih registara iz
17 zemalja za period 1989-2003. godine (4).
Prema ovim podacima, stope incidencije su se
kretale od 4,7 na 100.000 u Rumuniji do 39,9
na 100.000 u Finskoj. Porast incidencije, tokom
petnaestogodiSnjeg perioda, je bio najbrzi medu
zemljama koje su u poCetku imale najniZe stope
incidencije. Najveci porast incidencije primecen
u najmladoj starosnoj grupi. Ukupni godisSnji
porast incidencije DM1 za sve centre zajedno je
bio za +3,9% (95%IP 3,6-4,2), a za uzrast 0-4
godine +5,4%, 5-9 godina +4,3%, a za uzrast
10-14 godina +2,9%. Ovaj brz porast incidencije
DM1 medu najmladima je primecen za regione
centralne i istocne Evrope. U Hrvatskoj je, u
periodu 2004-2012. godine, doSlo do godisSnjeg
porasta incidencije DM1 za +5,9% kod dece
mlade od 15 godina, a za +7,8% kod decaka i

+4,8% kod devojcica (14). Kod oba pola porast
incidencije je bio najvisi u uzrasnoj grupi 10-14
godina.

U Beogradu je, u periodu 1992-2017.
godine, doSlo do znacajnog godiSnjeg porasta
standardizovane stope incidencije DM1 za
+3,3% kod decaka i +3,1% kod devojcica
uzrasta 0-14 godina. Kod decaka je godiSnji
porast incidencije bio najveci za uzrast od 5 do
9 godina (+5,1%), a kod devojc¢ica u najmladoj
uzrasnoj grupi 0-4 godine (+12,9%). Medutim,
najvece stope incidencije kod oba pola bile su u
uzrastu 10-14 godina.

Uprkos porastu incidencije DM1 u velikom
broju zemalja, malo je verovatno da se ovaj
porast moZe pripisati izmenama u genetskoj
strukturi stanovniStva. Najverovatnije su glavni
razlozi porasta incidencije izmene u izloZenosti
faktorima spoljne sredine. U tom Kkontekstu
postavljeno je nekoliko teorija koje objasSnjavaju
porastincidencije DM1 udetinjstvuurazvijenim
zemljama (2). One ukljuCuju povecanu stopu
carskih rezova, nutritivne faktore (na primer,
nedostatak vitamina D ili ranu izloZenost
proteinima kravljeg mleka ili cerealijama),
smanjenu izloZenost decijim infekcijama i
povecanu deciju gojaznost. Na primer, prema
yhipotezi o higijeni, smatra se da smanjena
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per 100,000 in girls, belongs to the regions with
the high incidence rates. Also, study data on the
incidence of DM1 in Belgrade during the period
1992-2005 show that Belgrade with the overall
standardized incidence rate of 10.4 per 100,000
residents belonged even then to the regions
with the high incidence rates of DM1 (13).
EURODIAB register included 29.311
children with DM1, who were younger than 15
years, on the basis of data from 20 population
registers from 17 countries for the period 1989-
2003 (4). According to these data, the incidence
rates ranged from 4.7 per 100,000 in Romania
to 39.9 per 100,000 in Finland. The increase of
incidence, during the fifteen year long period,
was fastest in countries which had had the
lowest incidence rates in the beginning. The
highest increase in incidence was noted in the
youngest age group. The overall annual increase
in DM1 incidence for all groups together was
+3.9% (95% IP 3.6-4.2), while for the age group
0-4 it was +5.4%, for the group 5-9 years +4.3%,
and for the group 10-14 years +2.9%. This fast
increase of DM1 incidence among children was
noted in the regions of Central and Eastern
Europe. In Croatia, during the period 2004-
2012, there came to the annual increase in DM1
incidence for +5.9% in children younger than 15

years, and for +7.8% in boys and +4.8% in girls
(14). In both sexes, the increase in incidence
was highest in the age group 10-14 years.

In Belgrade, during the period 1992-
2017, there came to the significant annual
increase in the standardized incidence rate
of DM1 of +3.3% in boys and +3.1% in girls
aged 0-14 years. In boys, the annual increase
in incidence was highest in the age group 5 to9
years (+5.1%), and in girls in the youngest age
group 0-4 years (+12.9%). However, the highest
incidence rates for both sexes were in the age
group 10-14 years.

Despite the increase in incidence of DM1
in a large number of countries, it is not very
likely that this increase may be attributed to the
changes in the genetic structure of population.
It is quite likely that the main reasons for the
incidence increase are changes in exposure to
environmental factors. In this context, there
are a few theories that explain the increase
in DM1 incidence in childhood in developed
countries (2). They include the increased
rate of Caesarean sections, dietary factors
(for example, vitamin D deficiency or early
exposure to cow’s milk proteins or cereals), less
contact with childhood infections and the rise
in childhood obesity. For example, according
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Figure 2. Joinpoint regression analysis: trend of standardized incidence rates of type 1 diabetes mellitus in
boys and girls aged 0-14 years, Belgrade, 1992-2007: test of parallelism

45



Zdravstvena zastita 49(2), 2020.

izloZzenost patogenima u detinjstvu moze
dovesti do povecane atopije, astme i autoimunih
bolesti poput DM1 (5). Od posebnog znacaja je
povezanost DM1 sa visokom telesnom teZinom
i ranim povecanjem telesne tezine (15).
Decija gojaznost, s njom povezana insulinska
rezistencijaizapaljenja,mogudovestidoubrzane
apoptoze 3 Celija, a time i ranije manifestacija
DM1 kod osoba koje imaju povecanu genetsku
sklonost (16). U prilog ovoj teoriji ide i ¢injenica
da ubrzani porast incidencije DM1 prati rastucu
prevalenciju decije gojaznosti u Evropi (17).

UCestalost DM1 kod mladih odraslih
osoba starosti preko 15 godina pokazuje malo
dokaza o porastu (18,19), ali zapaZene su vise
stope incidencije kod muskaraca nego kod Zena
za ovu uzrasnu grupu (20). Ukoliko se javljanje
DM1 zaista pomera prema mladim uzrastima,
onda niZa stopa incidencije kod Zena od 15 i vise
godina mogla bi objasniti niske stope porasta
incidencije kod devojcica u uzrastu od 10 do 14
godina (4).

Predvideni porast DM1 u detinjstvu i
porast proporcije slucajeva dijagnostikovanih
u mladim uzrastima nego Sto su bili pre, moze
dovesti do veceg broja slucajeva komplikacija,
zbog Cega su pravovremena dijagnoza i terapija
od presudnog znacaja (21). U nedostatku
bilo kakvih efikasnih sredstava za prevenciju
DM1, mora se obezbediti odgovarajuce
planiranje usluga i resursi za obezbedivanje
visokokvalitetne nege za povecan broj dece kojoj
¢e biti dijagnostikovan dijabetes u narednim
godinama.

Zakljucak

Na osnovu standardizovanih stopa
incidencije za DM1 za decu uzrasta 0-14
godina, moze se zakljuciti da Beograd pripada
podrudjima sa visokom stopom incidencije i
da se belezi znacajan porast stope incidencije
kod oba pola u periodu 1992-2017. godine.
Ovaj porast je neznatno veci kod decaka nego
devojcica. Potrebno je dalje pracenje kretanja
obolevanja od DM1 dece uzrasta 0-14 godina,
kako bi se identifikovali faktori rizika koji
doprinose ovom porastu i preduzele adekvatne
preventivne mere, kao i da bi se adekvatno
organizovala zdravstvena sluzba.
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to the “hygiene hypothesis”, it is claimed that
the reduced exposure to pathogens during
childhood can lead to the increased atopy,
asthma, and autoimmune diseases such as DM1
(5). An association between DM1 and obesity, as
well as early increase in body weight, is of great
importance (15). Childhood obesity, as well as
insulin resistance and inflammations, which are
associated with it, lead to the faster apoptosis of
3 cells, and therefore, to earlier manifestations
of DM1 in people who have increased genetic
susceptibility (16). The fact that the faster
increase in DM1 follows the growing prevalence
of childhood obesity in Europe speaks in favor
of this theory (17).

There is little evidence about the increase
in incidence of DM1 in younger adolescents
older than 15 years (18,19), however, higher
incidence rates have been noted in men rather
than in women for this age group (20). If the
appearance of DM1 actually shifts towards
younger age groups, then the lower incidence
rate in women aged 15 and older could explain
the low increase in incidence rates in girls aged
10 to 14 (4).

The estimated increase in DM1 during
childhood and the increase in cases diagnosed
in younger age groups than before, could lead to
a larger number of complications, due to which
the timely diagnosis and therapy are of utmost
importance (21). In regard to the fact that
there are no efficient means to prevent DM1,
the adequate planning of services and the high
quality care should be provided for the larger
number of children, who will be diagnosed with
diabetes in the years to come.

Conclusion

On the basis of standardized incidence
rates of DM1 in children aged 0-14 years,
conclusion can be made that Belgrade belongs
to the regions with the high incidence rates and
that the significant increase in incidence rates
was registered in both sexes for the period
1992-2017. This increase is slightly higher in
boys than in girls. A further follow-up of DM1
in children aged 0-14 years is necessary in
order to identify risk factors which contribute
to this increase and to take adequate preventive
measures, as well as to organize the healthcare
service in an adequate way.
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