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Abstract

Study objective and setting The aim of this study is to determine the
incidence rate of type 1 diabetes in the metropolitan region of Santiago, Chile
from 1 January 1986 to 31 December 2003.

Design Population-based incidence study. Participants: A case must fulfill
the following requirements to be included in this study: age at onset: 0 to
14 years, diagnosed with diabetes and placed on insulin, diagnosed within
the defined time period, and to be a resident of the metropolitan region of
Santiago at the time of the diagnosis. The population ‘at risk’ is the population
less than 15 years of age.

Result The overall rate of type 1 diabetes was estimated as 4.02 cases per
100 000 children per year (95% confidence interval: 2.98–4.83).

Conclusion The incidence of type 1 diabetes in Santiago, Chile has increased
during the last years. This data are concordant with the observation that the
incidence of type 1 diabetes is increasing in Latin America and worldwide.
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Introduction

Type 1 diabetes mellitus is characterised by the autoimmune destruction of
the insulin-secreting beta-cells located in the pancreas [1]. In the last years,
the methodology provided by the World Health Organisation Diabetes Mon-
diale project [2] has definitively confirmed the existence of large geographic
differences in the incidence rate of type 1 diabetes around the world. The
great variation in the incidence rates of this complex disorder suggests that
both genetic and environmental factors participate in the etiological process
of beta-cell elimination. The highest incidence rates in the world correspond
to north European countries such as Norway, Finland, Denmark, or in the
island of Sardinia in Italy [3]. On the other hand, very low incidence rates
were estimated in Asian countries such as regions of China and Korea [4,5].

The Chilean population constitutes a melting pot of populations arising
from different groups including Europeans (predominantly from Spain) and
Amerindians (mainly Mapuche and Aymara natives) [6]. It has been reported
that the Aboriginal Mapuche population from Chile has a very low inci-
dence of type 1 diabetes in subjects aged less than 15 years (0.43 per 100 000



per year) [7], while the incidence rate found in the
metropolitan region of Santiago, Chile was estimated to
be 2.36 per 100 000 per year, in the period 1986 to 1992.
[8].

The aim of this study is to estimate the incidence rate
of type 1 diabetes in the metropolitan region of Santiago,
Chile from 1 January 1986 to 31 December 2003.

Methods

Area of study

The metropolitan region of Santiago is placed in the
central region of the country, and it concentrates close
to 40% of the total Chilean population. According to the
2002 census, the total population of the metropolitan
region of Santiago was 5 257 937 [9] that lives in an area
of 15 349 sq Km. More than 96% of this population lives
in urban conditions. In this study, the population ‘at risk’
is the population less than 15 years of age (1 509 218
subjects in 2002, according to the National Institute of
Statistics, Santiago, Chile).

Ascertainment of cases

A Chilean registry of type 1 diabetes was created in
1995 for the metropolitan region of Santiago in such a
way that every incident case of the disease is reported
to the Ministry of Health. In this report, we included
incident type 1 diabetic cases diagnosed from 1 January
1986 to 31 December 2003 that were ascertained in
this study. Two independent sources were used for the
ascertainment of cases. Medical records in hospitals,
private clinics, diabetologists, and pediatricians were
collectively considered as the primary source, and the
secondary source was the record of Juvenile Diabetes
Foundation Members. Patients usually are recommended
to join Juvenile Diabetes Foundation (JDF) by general
practitioners. Most type 1 diabetes incident cases included
in the primary source were also registered in JDF lists.
Consequently, JDF acted mainly as a confirmatory registry
for newly diagnosed cases. A case must fulfill the following
requirements to be included: age at onset 0 to 14 years,
diagnosed with diabetes and placed on insulin, diagnosed
within the defined time period, and to be a resident of
the metropolitan region of Santiago at the time of the
diagnosis [10–12]. The day of the first insulin injection
was considered as the date of diagnosis. In the area of
study, the National System of Health population and its
diagnostic ability is reliable as far as type 1 diabetes is
concerned. Consequently, it is unlikely that a new case
may die at the onset of the disease. Owing to the disease
severity, predominant urban location, and wide access to
health care, it is unlikely for a type 1 diabetic patient to
be undiagnosed, unreported, or for the patient to die at
onset. This research project was approved by the Ethics
Committee at the University of Chile.

Statistical analyses

For each year, the midyear population aged less than
15 years, obtained from post-census projections, was
used as a denominator of the incidence rate (census
1992 and their projections and census 2002 and their
corrections). Incidence rate is expressed as number of
cases per 100 000 inhabitants aged less than 15 years and
per year. The 95% confidence intervals were calculated
assuming a Poisson distribution. Taking the whole period
from 1986 to 2003, incidence rates by sex and groups of
age (cases aged 0–4 years, 5–9 years, and 10–14 years)
were also computed. Age-standardized incidence rates
were computed assuming equal population size for the
three age groups considered. A simple chi-square formula
was used to assess the existence of an increased number
of cases across the study period [2].

Results

The total number of cases in the period of ascertainment
was 1121 (561 boys and 560 girls). The mean age
of cases was 8.7 years with a standard deviation of
4.0 years (257 cases aged 0–4 years, 398 aged 5–9 years,
and 466 aged 10–14 years). The exam of primary and
secondary sources indicates that all cases were essentially
ascertained by the primary source (ascertainment of
primary source = 100%), the secondary source being a
subset of the primary source (ascertainment of secondary
source = 99%). Therefore, the ascertainment of the
registry can be considered 100% since no new cases
were identified in the secondary source of ascertainment
with respect to the primary source.

The overall rate of type 1 diabetes was calculated as
4.02 cases per 100 000 per year (95% confidence interval:
2.98–4.83). Table 1 shows the incidence rate of type 1
diabetes by gender and age groups. Incidence rates did not
differ significantly by gender. Regarding age, there were
significant differences when comparing the incidence rate
for children aged 10 to 14 years compared to those aged
0 to 4 years (p < 0.01). The age-standardized rate was
computed as 4.08 cases per 100 000 per year. Table 2
shows incidence rates for the last 18 years in Santiago,
where a very low incidence was detected during the year
1987, and a higher incidence was determined for the
years 1996 and 2003 (p < 0.02).

Discussion

The overall incidence of type 1 diabetes in the present
report (4.02 cases per 100 000 per year) seems to be
notably increased with respect to the last estimation of
the incidence in the years 1986 to 1992 (2.36 cases per
100 000 per year). This conclusion is concordant with
the observation that the incidence of type 1 diabetes is
increasing worldwide [12–14]. The highest incidence rate
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Table 1. Incidence rate of type 1 diabetes in the metropolitan
region of Santiago, Chile (1986–2003) by sex and age groups

Gender Age
groups n

Incidence
ratea

95% Confidence
interval

Sex
Boys 561 4.06 (3.73–4.41)
Girls 560 4.22 (3.86–4.56)
Age (years)
0–4 257 3.16 (2.78–3.57)
5–9 398 4.32 (3.91–4.77)
10–14 466 4.75∗ (4.33–5.20)

aIncidence rates are expressed as number of cases per 100 000 aged under
15 years and per year (∗p < 0.05, between 0–4 versus 10–14 years).

Table 2. Incidence rate of type 1 diabetes in the metropolitan
region of Santiago, Chile (1986–2003)

Year Boys CI 95% Girls CI 95%

1986 2.05 1.15–3.38 3.11 1.95–4.71
1987 2.05 1.12–3.31 0.83 0.30–1.81
1988 1.83 1.01–3.08 2.57 1.54–4.02
1989 2.05 1.08–3.18 2.66 1.62–4.11
1990 1.27 0.61–2.33 2.88 1.81–4.36
1991 3.12 2.02–4.59 2.57 1.56–3.97
1992 2.93 1.88–4.36 2.57 1.53–3.89
1993 4.07 2.82–5.68 3.09 2.01–4.56
1994 3.88 2.67–5.44 4.24 2.96–5.91
1995 4.63 3.31–6.30 4.66 3.31–6.37
1996 2.93 1.91–4.30 4.43 3.13–6.09
1997 4.22 2.99–5.81 4.38 3.10–6.02
1998 3.97 2.78–5.49 4.32 3.06–5.94
1999 3.96 2.77–5.48 5.45 4.02–7.22
2000 5.08 3.23–6.11 5.80 3.25–6.19
2001 6.90 3.77–7.46 5.13 3.17–5.98
2002 6.38 3.13–7.34 4.72 3.30–6.19
2003 8.47 4.03–9.12 6.61 3.15–7.66

was estimated in the 10- to 14-year group in both sexes,
with a modest excess in the number of female cases.
This situation is a common feature of type 1 diabetes
occurrence, especially in countries with low incidence of
the disease [15]. During the year 1987, the low incidence
might be explained by a low prevalence of infection
diseases, especially by viruses [16].

Validated incidence rates of type 1 diabetes are still
scarce in Latin America. However, there still seems to be a
large geographical variation in the risk of developing type
1 diabetes in our region [17]. The differences in incidence
of childhood diabetes among countries and ethnic groups
can be explained by a variety of factors such as disparity in
the exposure to environmental risk factors [18] or distinct
frequencies of susceptible alleles in the Human Leukocyte
Antigen (HLA) system [19]. The medium to low incidence
of type 1 diabetes estimated in the Chilean population
could represent a balance of ethnicity between the
different frequencies of HLA alleles in Caucasian versus
Amerindian populations [20]. The Mapuche population
is the major aboriginal group in Chile, and it represents
almost 5.5% of the Chilean population according the 2002
Chilean census. This aboriginal group shows a remarkably
lower incidence of type 1 diabetes than Caucasian
populations [7]. With respect to the environmental risk

factors, increased frequency of breast feeding duration in
the Chilean population could also be a determinant in
the low incidence of type 1 diabetes in the metropolitan
region of Santiago [21–23]. There are numerous reports
of adolescent children, usually from minority groups, who
show clinical characteristics of type 2 diabetes such as
obesity, acanthosis nigricans, family history of diabetes,
and absence of islet cell antibodies, but with ketoacidosis.
These children were initially diagnosed as having type
1 diabetes because of their clinical presentation, but
were later diagnosed as having type 2 diabetes because
they could develop insulin independence. Therefore, it is
possible that some of the children commonly diagnosed
as type 1 diabetic subjects may have a form of severe
type 2 diabetes with non-autoimmune pathogenesis of
their beta-cell damage and relative insulin deficiency. In
our study, it was not possible to do a C-peptide test for
the patients, but every characteristic of these cases led
to type 1 diabetes diagnosis (most of them were lean,
the beginning of the disease was abrupt, and all of them
were using insulin at the time of diagnosis). In the future,
it will be necessary to determine C-Peptide in the newly
diagnosed cases to classify, without error, between type 1
and type 2 diabetes cases. Finally, we can conclude that
the incidence of type 1 diabetes in Santiago, Chile showed
a steady increase during the last 10 years.
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