
The incidence of childhood Type I (insulin-depen-
dent) diabetes mellitus shows large geographic differ-
ences worldwide. The between-country variation in
incidence reported in different continents is greatest
in Europe [1]. In Italy, the within-country variation
is probably the greatest in the world [2]. The inci-
dence of Type I diabetes in Sardinia is the highest in

Italy and second highest in the world after Finland
[1]. Within the continental peninsula of Italy, where
the incidence of Type I diabetes is much lower than
in Sardinia, no statistically significant differences in
incidence have been reported [2]. Thus far Italian
Type I diabetes registries cover only 57% of children
in the population. We do not know therefore what the
overall pattern in incidence within the country is and
which area has the lowest incidence rate of Type I di-
abetes in continental Italy.

The variation in incidence implies that there is no
uniformity between risk factors operating in different
areas. To investigate whether socio-economic factors
play a part in the aetiology of Type I diabetes, some
studies have compared the incidence between urban
and rural areas [3±5].
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Abstract

Aims/hypothesis. To evaluate the relation between
the incidence of childhood Type I (insulin-depen-
dent) diabetes mellitus and the degree of urbaniza-
tion in the central-southern part of Italy.
Methods. The incidence was determined in two areas:
area A encompasses 3 regions of central-eastern Italy
(Marche, Abruzzo, Umbria), whereas area B encom-
passes one southern region (Campania). During
1990±1995, 706 children aged 14 or under with insu-
lin-dependent diabetes mellitus of recent onset were
registered. The completeness of the case ascertain-
ment in the registries analysed separately for each re-
gion was high, ranging from 96.3% to 99%.
Results. The age-standardized incidence was higher
in area A (9.6 per 100 000 person per year; 95% con-

fidence interval: 8.5±10.8) than in area B (5.4 per
100000 person per year; 95% confidence interval:
4.9±6.0). In both areas the standardized incidence ra-
tios increased with the degree of urbanization (chi-
squared for trend: area A= 140, p < 0.0001; area
B = 79, p < 0.0001). The highest standardized inci-
dence ratios were in the most urban communities.
Conclusion/interpretation. This study showed a statis-
tically significant difference in incidence of childhood
insulin-dependent diabetes mellitus among different
areas of the continental peninsula of Italy. People liv-
ing in the rural communities appear to have a lower
risk. [Diabetologia (1999) 42: 789±792]
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The aims of this study were to assess the incidence
of Type I diabetes in children in two areas in the cen-
tral-southern part of Italy and to evaluate the role of
urbanization on the incidence of Type I diabetes.

Subjects and methods

Study areas and denominator population. The Italian popula-
tion, today stable with only a relatively small flow of immigra-
tion and emigration, comprises a mingle of different cultural
and ethnic groups [6]. In the regions included in this study
therefore the populations are also not uniform in their genetic
background. The incidence of Type I diabetes in this study
was determined in two areas with different socio-economic
and cultural lifestyle and climatic characteristics. Area A com-
prises three regions: Marche, Abruzzo and Umbria in central-
eastern Italy. Area B is one region, Campania in south-western
Italy. The population denominator data were obtained from
the 1991 census of the National Institute for Statistics (ISTAT).
The number of children under 15 years of age in area A was
518 105 and in area B was 1 206 620.

Case ascertainment. A population-based registry of Type I dia-
betes in children aged 14 years or under has been available for
the regions Marche, Abruzzo, and Campania since 1990 but in
Umbria the registry started in 1993. A retrospective validated
registration allowed us to also include the children from the
years 1990±1992 from the Umbria region in the analysis. The
primary case ascertainment was based on hospital admission
records. As secondary independent sources of cases, the regis-
tries used prescription registries, personal national health sys-
tem cards needed by each patient to obtain syringes and strips
free of charge, summer camp rosters for diabetic children and
membership lists of patient associations. The degree of case-
ascertainment was estimated according to the capture-recap-
ture method [7] for each registry separately and ranged from
96.3 % in Campania to 99 % in the Marche region. Regional
registries for Type I diabetes provided anonymous records of
the registered patients containing the local identification num-
ber, sex, date of birth, date of diagnosis and the municipality of
residence of the patient at the time of diagnosis. All registries
defined the first insulin injection as the date of diagnosis of
Type I diabetes and the municipality where the child had lived
at least 6 months before diagnosis as the patient's place of res-
idence. From 1990 to 1995, a total of 706 children aged 14 or
under were diagnosed as having Type I diabetes in these areas
together.

Geographical indicators and degree of urbanization. To study
the effect of physical environment to the distribution of the in-
cidence of Type I diabetes, we used the urban-rural status of
the Italian municipalities, according to the classification pro-
posed by the ISTAT in 1986 [8]. Because of the history of hu-
man settle in Italy, ISTAT considered population density alone
to be an inadequate criteria for the urban-rural status of the
municipalities.

The urban-rural status of the place has been defined ac-
cording to population density and 12 other socio-economic in-
dicators, such as the proportion of the population employed
and of those employed, the number in agriculture, industries
or services, the number of people in a family, the number of
house owners and the proportion of houses with bathrooms
and telephone lines. According to this composite classification
ISTAT identified five groups: metropolis, urban, semi-urban,
semi-rural and rural municipalities.

Statistical analysis. Cases identified by both primary and sec-
ondary sources were used to calculate the age-standardized in-
cidence rates on the world standard population per 100 000
persons per year. The 95 % confidence intervals (CI) were esti-
mated assuming the Poisson distribution of the cases. To study
geographic indicators and degree of urbanization, the indirect
method was used to calculate standardized incidence ratios
(SIRs). A ratio of 100 % denotes that the crude incidence of
Type I diabetes in the population of interest is equal to the inci-
dence expected if the age-specific incidence rates from the two
areas as a whole are applied to that population. Chi-squared
test was used to evaluate trend in the SIRs with degree of ur-
banization [9].

Results

The age-standardized incidence of Type I diabetes
was higher (p < 0.05) in area A (9.6 per 100 000 per-
sons per year; 95 % CI 8.5±10.8) than in area B (5.4
per 100 000 persons per year; CI 4.9±6.0). There
were no statistically significant differences of inci-
dences among the regions in area A, 9.5 per 100 000/
year (95 % CI 7.8±11.4) in Marche, 9.4 (95% CI
7.7±11.2) in Abruzzo and 10.2 (95 % CI 7.9±13.0) in
Umbria (the CI overlapped). The municipalities clas-
sified as rural were distributed evenly within the area
A, whereas a belt of urban municipalities was seen
around Napoli in area B (Fig.1). The SIRs for the in-
cidence of Type I diabetes decreased with the de-
creasing degree of urbanization in both areas (area
A, chi-square = 140, p < 0.0001; area B, chi-
square = 79, p < 0.0001) (Table 1). No differences be-
tween sexes were observed.
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Fig. 1. Geographical disposition of the study areas including
the degree of urbanisation. R Metropolitan municipalities,
urban municipalities, semi-urban, semi rural, rural munici-
palities



Discussion

This is a population-based study comparing the inci-
dence of Type I diabetes in two areas of central-east-
ern and south-western Italy and analysing the effects
of the degree of urbanization on incidence. Our find-
ings showed a large difference in the incidence be-
tween the study areas. The age-standardized inci-
dence in central-eastern (area A), was about twice as
high as that in south-western Italy (area B), moreover
there was a pronounced urban-rural gradient in the
incidence, similar in both areas.

Very little data on the incidence of Type I diabetes
in the Italian-heritage population were reported be-
fore the 1980s, because the standardized registration
of cases of Type I diabetes with the evaluation of as-
certainment has only been used in studies published
after 1990.

Looking at the map (Fig.1), the geographical dis-
tance between the southernmost municipality of
area A and the northernmost municipality of the
area B is very short (less than 30 kilometres), com-
pared with the overall size of the two study areas.
Despite this close geographic proximity the inci-
dence of Type I diabetes showed a large difference
between area A and B. Geographically they are sep-
arated by the mountainous Molise region. Climatic
conditions of the two areas of the study are quite dif-
ferent, with a higher average temperature and a low-
er rainfall in area B. The diet is very similar between
the areas.

Concentrations of nitrate in domestic drinking wa-
ter has been suggested to have a role in the aetiology
of Type I diabetes. For both areas included in the
study, nitrate concentrations in the drinking water of
municipal supplies are less than 50 mg/l, which is
within the range recommended by WHO.

The genetic background of the population from
central and southern Italy is similar to other north-
ern Mediterranean populations, except Sardinia. It
has been suggested that central and southern Ital-
ian populations are genetically different [6]. These
differences might be the basis for the differences

in the incidence of Type I diabetes between the
two study areas separated by a mountain range
which has obviously limited contacts and genetic
mingling between areas.

We have shown that the incidence of Type I diabe-
tes decreased with the decrease in the degree of ur-
banization in both areas. People living in the rural
communities appeared to be protected from Type I
diabetes. On the one hand, a higher incidence of the
disease among children living in the urban districts
has been reported in Wisconsin in the United States
and in Novosibirsk in Russia [5]. On the other hand,
a low incidence among children living in urban dis-
tricts has been reported in Scotland, Northern Ire-
land and Yorkshire in England [3, 10]. In Finland,
during 1987±1991, a high incidence was found in the
areas with a low population density with a very strong
inverse correlation between the population density
and the incidence of Type I diabetes [4]. It is difficult
and probably incorrect to directly compare our find-
ings with other studies. There are many confounding
variables among different countries such as different
classification of the urban-rural status, different life-
style of urban and rural population and sometimes
different genetic background. Thus it seems logical
to consider studies on urban-rural status of the place
of residence of the population as an important tool
to obtain hypothesis on the aetiology of diabetes and
undertake new research on the environmental and
genetic factors.

In an attempt to explain the differences in the in-
cidence of Type I diabetes between urban and rural
areas, we can hypothesize that in the urban areas
there is probably genetic mingling because of con-
tinuos migration whereas the genetic background of
the original population is conserved better in rural
areas. In rural areas, where populations are at a
low genetic risk for Type I diabetes, possibly new
genes, ªdiabetic-prone HLA haplotypesº, have not
been introduced. Genetic and environmental factors
that possibly influence Type I diabetes are under in-
vestigation in different high and low risk areas. Re-
cently a national coordinating centre for the inci-
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Table 1. Standardized Type I diabetes incidence ratios in children aged 14 years (boys and girls together) or under in central-east-
ern (area A) and in south-western (area B) Italy by the urbanization status of the place of residence

Degree
of urbani-
zation

Area A Area B

Cases (n) Person
years

Expected
cases (n)

Standar-
dized
incidence
ratio

95%
Confidence
interval

Cases (n) Person
years

Expected
cases (n)

Standar-
dized
incidence
ratio

95%
Confidence
interval

Metropolis 190 1918260 131 145 (125±167)
Urban 162 1493670 102 159 (135±206) 155 1795818 122 127 (108±148)
Semi-urban 111 1098066 75 148 (122±189) 8 374610 25 32 (14±62)
Semi-rural 19 268530 18 104 (62±162) 1 48960 3 30 (1±167)
Rural 11 248364 17 65 (32±112) 48 3102072 211 23 (17±30)

Chi-square for trend: area A= 140 (p < 0.0001) and area B = 79 (p < 0.0001)



dence registries of Type I diabetes in Italy has been
established.
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