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Abstract
Aims/hypothesis. In this nationwide prospective
study we wanted to verify the trend of increasing diabetes incidence data from our earlier retrospective
analysis of the military registry of Swiss men.
Subjects and methods. The data collection of newly
diagnosed children in Switzerland at an age younger
than 15 years started in 1991. The countrywide survey
used a small questionnaire which was sent back to the
study centre. The questionnaire was anonymous and
contained: hospital of diagnosis, initials, sex, birth
date, date of diagnosis, residence, country of citizenship, and responsible physician. General data on the
population were taken from publications of the Swiss
Federal Statistical Office.
Results. A total of 941 children below the age of
15 years with newly diagnosed Type I (insulin-dependent) diabetes mellitus were collected (434 girls, 507

In a previous study [1] we reported the epidemiology
of Type I (insulin-dependent) diabetes mellitus in
Switzerland in 12 cohorts of Swiss men born between
1948 and 1972. We found an increase from 4.5 (earliest cohort) to 7.2 (latest cohort) per 100 000 a year at
an age younger than 15 years [1]. In 1991 a countrywide prospective study had been launched to learn
more about the current epidemiology of Type I diaReceived: 7 September 2000 and in revised form: 25 October
2000
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boys). The incidence in children aged 0 to 14 years
rose significantly between 1991 and 1999 with a yearly average increase of 5.1 %. In the age group 0 to
4 years a more than four-fold increase in incidence
from 2.4/100 000 per year to 10.5/100 000 per year
(p = 0.0002) was recorded, whereas the age-specific
incidence in the 5 to 9-year-old and 10 to 14-year-old
children did not change during the data collection period. The incidence was significantly higher in boys
than in girls, whereas no difference was found between rural and urban populations.
Conclusion/interpretation. The incidence of Type I diabetes is rising in children living in Switzerland but
only the youngest age group of under 5 years of age
is affected showing a large annual average increase
of 23.8 %. [Diabetologia (2001) 44: 286±289]
Keywords Epidemiology, incidence, Type I diabetes,
children, Switzerland, childhood diabetes.

betes in Swiss children. Switzerland is a small country
(area 41300 km2) in the middle of Europe providing a
good opportunity to carry out a nationwide study. In
many countries worldwide prospective studies on the
incidence of childhood diabetes have shown an increase in incidence in the past few decades [2±5]. Prospective data collection and evaluation are important
for learning more about the possible dynamics in the
epidemiology of Type I diabetes. The studies are usually done in children up to 15 years of age mainly because it is easier to collect data as children worldwide
are mostly sent to hospitals after diagnosis for initiation of therapy and in contrast to diagnosing diabetes
in adults, diagnosing diabetes in children is more
clear and there are no doubts when distinguishing
their type of diabetes.
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In this study we wanted to verify the trend of increasing incidence data from our own retrospective
study and compare it with studies in other countries.

Subjects and methods
The prospective collection of data of newly diagnosed children
younger than 15 years of age was started in Switzerland in
1991. The whole country participated. In Switzerland, children
with newly diagnosed Type I diabetes are almost always sent to
paediatric hospitals for initial therapy. Therefore all Swiss hospitals with a paediatric unit were invited to complete a small
questionnaire which was then sent back to the study centre at
the Children's University Hospital in Zurich. The questionnaire was anonymous and when completed contained the following information: hospital of diagnosis, initials, sex, date of
birth, date of diagnosis, residence, country of citizenship, responsible physician. In certain years, not all data were received
from all centres therefore the data had to be corrected for the
missing region. Size, age distribution and ethnic composition
of the Swiss population is continuously updated and published
by the Swiss Federal Statistical Office [6]. The total population
of Switzerland is 7.2 million people of which 19.4 % are not
Swiss citizens [6]. Only data from patients with verified diagnosis (discharge records) were used in the study. The second
source of ascertainment was from the local offices of The Swiss
Diabetes Association, a lay organization, that was asked twice
to give initials, birth date, sex and living place of their members
below 16 years of age. As a result 91.7 % (query 1995) and
91.3 % (query 2000) of those children who were members of
the diabetes associations were identified in the survey. The
study therefore shows a high ascertainment by a second source
ensuring the countrywide epidemiological data was valid and
representative.
In addition we have been collecting retrospective data from
the Swiss Army Registry, providing a population of 1 131 744
Swiss men born between 1948 and 1972 with 2043 cases of
Type I diabetes (manuscript in preparation). The methodology
has been published earlier [1]. The high (96.6 %) ascertainment rate of our retrospective data [1] allows a comparison
with our prospective study. The data of the children younger
than the age of 5 years were compared with data from the prospective study of the same age group excluding girls and all
children with foreign citizenship.
Regression analysis and analysis of covariance were used to
assess the significance of the period (nine years) dependent
change in incidence and of age dependent sex differences, respectively. A p-value of less than 0.05 was considered statistically significant.

Results
Between 1991 and 1999 a total number of 941 children (434 girls and 507 boys) below 15 years of age
with newly diagnosed Type I diabetes have been reported to the study centre.
The annual incidence of the population investigated, children below younger than 15 years of age, and
the age-specific incidence of children aged 0 to
4 years are shown in Figure 1. The incidence varies
of course from year to year but with a significant

Fig. 1. Age-specific incidence of Type I diabetes mellitus in
children aged 0 to 14 years (*) and 0 to 4 years (*) in Switzerland between 1991 and 1999. The solid line shows the average
rate of change, which was significant in both age groups: 0 to
14 years: slope = 0.33  0.13 (p = 0.03) and 0 to 4 years:
slope = 0.88  0.13 (p = 0.0002)

(p = 0.03) increase between 1991 and 1999 from 7.8/
100 000 a year to 10.6/100 000 in the whole population, representing an annual average increase of
5.1 %. In the age group 0 to 4 years, we found a surprisingly steep, more than four-fold increase in incidence from 2.4/100 000 a year to 10.5/100 000 a year
(p = 0.0002). This corresponds to an average yearly
age-specific increase of 23.8 %. In contrast there was
no significant change in incidence of the age groups
of 5 to 9 years (8.4/100 000 a year, p = 0.91) and 10 to
14 years (12.0/100 000 a year, p = 0.92), meaning that
between 1991 and 1999 only the youngest age group
contributed to the overall increase of incidence.
Our data of the past decade in all age groups do
not show any seasonality in the manifestation of
Type I diabetes nor any variation of Type I diabetes
diagnosis dependent on month of birth. In addition
there was no difference (p = 0.2) in the incidence between rural and urban populations (results not
shown).
A consistently higher incidence in boys than in
girls was found. The difference in incidence between
the boys and girls was significant (analysis of covariance) for the entire study population (p = 0.007) as
well as for the age groups of 0 to 4 years (p < 0.0001)
and 10 to 14 years (p < 0.05), whereas it was not different in the age group of 5 to 9 years (p = 0.55). The
rate of the rise in incidence was the same between
boys and girls.
The incidence rate of Type I diabetes in the youngest age group from the 1950 s is shown in Figure 2. As
described, we have retrospective data available for
Swiss men born between 1948 and 1972, allowing us
to compare the age group below age 5 of the prospective study (1991±1999) with the retrospective study of

288

Fig. 2. Incidence of Type I diabetes mellitus in Swiss boys aged
0 to 4 years. The solid line shows the average rate of change in
incidence, which was significant between 1991 and 1999
(slope = 0.92  0.31; p = 0.02) but not between 1953 and 1976
(slope = 0.01  0.03, p = 0.78)

the Swiss Military registry (1953±1976). There is,
however, still a gap of 15 years in between. The population of the prospective study had to be adjusted for
men with Swiss citizenship, because in the Swiss military registry only Swiss men are recorded. The agespecific incidence in the 0 to 4 year old boys was constant in the 24 years between 1953 and 1976 at an average incidence of 3.6  1.1 (mean  SD) /100 000 a
year without significant change (p = 0.8, Fig. 2). This
was in pronounced contrast to the 9 years between
1991 and 1999, when the incidence in this population
rose significantly (p = 0.02) from 4.5/100 000 in 1991
to 16.4/100 000 in 1999.

Discussion
As in most recent studies concerning epidemiology of
Type I diabetes [2±5] our prospective data clearly
show that the incidence in children and adolescents
also rises significantly in Switzerland. The actual incidence of 10.5/100 000 a year in children younger than
15 years of age is markedly higher than in our first
retrospective evaluation with 4.5/100 000 in 1965 and
7.8/100 000 in 1987 respectively [1]. This represents
an annual increase of 5.1 % between 1991 and 1999
compared with 3.3 % between 1965 and 1987.
The rise in the incidence of Type I diabetes in the
past decade is solely due to the contribution of the
youngest age group (under 5 years of age). We find
an extraordinary fourfold age-specific increase in the
age group of 0 to 4 years between 1991 and 1999, in
boys and girls and which was not influenced by ethnic
background. For comparison, our retrospective data
[1] show an unchanging incidence in this age group
back to the earliest data available in 1953. The sharp
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rise in incidence beginning in 1992 is yet to be explained. Similar pronounced findings in the youngest
age group have been found in some countries [3, 7,
8] but not in others [5]. An annual increase of 11 %
was reported in this age group in the UK within
10 years [7] compared with the considerably higher
annual average increase rate of 23.8 % in the children
younger than 5 years old in Switzerland. The incidence in the older age groups of 5 to 9 years and 10
to 14 years did not show any trend between 1991 and
1999, again in agreement with the findings in the UK
[7]. These results show a true increase of Type I diabetes in children in Switzerland and not a shift to an
earlier age of diagnosis. Whether this tendency will
influence the incidence of Type I diabetes after childhood by means of a decreasing incidence rate in these
birth-cohorts in the future as it has been shown in our
earlier retrospective study [1] is very well possible,
but could only be determined in a prospective study
of Type I diabetes in adults.
Compared with studies in other countries we also
found a higher incidence in boys than in girls in the
population investigated with a pronounced difference
in the youngest age group (0 to 4 years) and the oldest age group (10 to 14 years), but only a trend in the
5 to 9-year-old children. Again this corresponds with
data from previous studies [7, 8] although we show a
higher incidence in boys in the youngest age group.
In contrast to findings of other surveys, our data do
not show any dependence on the month of birth of
children with Type I diabetes nor do they show seasonal variation at diagnosis. Seasonality has been
shown [9] but the effect does not show the same
strength everywhere [10].
It is very difficult and very speculative to explain
our finding of the high rise of Type I diabetes in
young children in the past decade after its stability
over at least 40 years. An obvious explanation, although difficult to prove, would be the influence of
an exogenous factor triggering the islet cell destruction in genetically prone children. As there was not
such an impressive obvious change in the daily lifestyle or eating behaviour in the past ten years than
before, other triggers like viral infections of any kind
or vaccination programme modifications as discussed
elsewhere [4, 7, 8] are at present speculative.
In conclusion, epidemiology of Type I diabetes in
Switzerland is characterized by a high rise in the incidence in youngest age group of children younger than
5 years of age in the past decade.
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