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Conclusions: The population registry of T1D of Navarra shows a stabilization in the incidence
of T1D at all ages in the 2009-2020 period. The percentage of presentation as severe forms is
high, even in adulthood.
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Incidencia de diabetes tipo 1 en Navarra, 2009-2020. Evidencia de una estabilizacion

Resumen

Introduccién: La evolucion de la incidencia de diabetes tipo 1 (DM1) en todos los grupos de
edad es controvertida. Nuestro objetivo es estudiar la incidencia del periodo 2009-2020 con
base en el Registro de DM1 de Navarra, y analizar la presentacion como cetoacidosis diabética

Materiales y Métodos: Estudio descriptivo de todos los casos diagnosticados de DM1 incluidos
en el registro poblacional de DM1 de Navarra en el periodo del 1 de enero del 2009 al 31
del diciembre del 2020. Los datos se obtienen de fuentes primarias y secundarias con una
exhaustividad del registro de 96%. Se estiman las tasas de incidencia expresadas por 100.000
personas-ano de riesgo, por grupos de edad y sexo. Asimismo se realiza un analisis descriptivo
del nivel de HbA1c y situacion de CAD de cada paciente al diagnostico.

Resultados: Se registran 627 nuevos casos, lo que supone una incidencia de 8,1 (10 en hombres
y 6,3 en mujeres), no observandose diferencias a lo largo del tiempo analizado. El grupo de
mayor incidencia es el de 10 a 14 anos (27,8), seguido por el de cinco a nueve anos (20,6). La
incidencia en mayores de 15 anos es de 5,8. El 26,5% presentan CAD al debut. La HbA1c media

Conclusiones: El registro poblacional de DM 1 de Navarra muestra una estabilizacion en la
incidencia de DM1 en todas las edades en el periodo 2009-2020. El porcentaje de presentacion

© 2022 SEEN y SED. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

Registro;
Incidencia; (CAD) y la HbA1c al debut.
Navarra
global es 11,6%, sin cambios a lo largo del periodo estudiado.
en formas graves es elevado, incluso en edad adulta.
Introduction

The onset of type 1 diabetes (T1DM) results from the inter-
action of predisposing genetic factors and environmental
factors that act as triggers. Data on the incidence of the dis-
ease and incidence trends are important in order to identify
these factors more quickly and design prevention strategies,
as well as to estimate the resources necessary for its proper
care.

Although the incidence is higher in childhood, T1DM is by
no means exclusive to this age group, since it is believed that
between one third' and half? of new cases of T1DM occur in
people over 18 years of age. There is growing interest in this
topic, with a 40% increase in the number of publications over
the last decade. However, most of these publications pro-
vide incidence data referring to the paediatric age group.
Even the global data provided biannually in the Interna-
tional Diabetes Federation (IDF) Diabetes Atlas® are limited
to childhood. The greatest difficulty in gathering epidemio-
logical data on T1DM in adulthood is the problem posed by its
differentiation with insulin-dependent type 2 diabetes when
autoimmune parameters are not available, or with latent
autoimmune diabetes in adults (LADA). This may explain why
there are very few national or regional registries that include
the incidence of the disease in all age groups.
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The incidence is believed to have been increasing in
recent decades, but this increase is greater in countries
with a low incidence, with a tendency to stabilise in coun-
tries with higher incidences, such as in northern Europe.*
In Spain, incidence data is available from 0 to 15 years of
age from almost all the autonomous communities, and in
two of them patients up to 30 years® and 40 years® of age
are included. However, these Spanish regional registries that
included incidence in adults have not provided data in the
last 10 years.

The most severe forms of presentation of the disease,
with ketoacidosis (DKA), occur at younger ages in up to
25%-30% of children diagnosed in Europe’° and up to 80% in
the United Arab Emirates.'” There are few published stud-
ies in adults in this regard, although the frequency of DKA
at onset appears to be reduced by at least one third.2'°
Before 2020, the percentage of patients presenting with DKA
at onset was on the decline'"'? or stabilised.” However,
coinciding with the COVID-19 pandemic, the risk of DKA at
onset has increased'*'> and in some cases has more than
doubled.® 1

The objective of this study was to provide data on the
time trend of the incidence of T1DM in all age groups from
2009 to 2020, based on data from the Navarre Type 1 Dia-
betes Registry, as well as to study the clinical profile at onset
and its possible age-related differences.
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Patients and methods

We conducted a descriptive study of the data collected in
the Navarre Type 1 Diabetes Population Registry from 2009 to
2020. The registry was created by Regional Order 10/2010,
of 21 January, and it prospectively collects all the cases
diagnosed in Navarre of patients who have been residing in
the community for at least six months. The primary sources
of information are all the public and private hospitals in
the community, and the secondary sources are the primary
care centres (through the Servicio de Apoyo a la Gestion
Clinica y Continuidad Asistencial [Clinical Management and
Healthcare Continuity Support Service]) and the Asociacion
de Diabetes de Navarra [Diabetes Association of Navarre]
(ANADI).

The registry completeness was assessed using the
capture-recapture method and was 96% (81% for the primary
source).

The registry data manager is responsible for contacting
the collaborating researcher at each health centre, primary
care and ANADI.

The following diagnostic criteria for type 1 diabetes have
been considered: a) positive anti-GAD and/or anti-IA2 anti-
bodies along with the persistent need for insulin therapy
with onset less than six months after diagnosis; or b) when
the antibodies were negative: low C-peptide levels, along
with typical characteristics of its onset (clinical and ana-
lytical: ketosis or ketoacidosis) and the persistent need
for insulin therapy with onset less than six months after
diagnosis. Since all patients with T1IDM are followed up in
endocrinology clinics, if they suspend insulin therapy during
its course and come to be considered patients with type
2 diabetes, they are withdrawn from the registry for all
purposes. Patients with LADA are also excluded.

Statistical analysis

For incidence calculations, population data obtained from
the census and electoral roll collected by the National Insti-
tute of Statistics were used, which provide total population
data broken down by gender and age groups. The incidence
is expressed per 100,000 person-years of risk of all the years
studied.

The 95% confidence intervals (95% Cl) were estimated
using Poisson distribution. Incidences by age groups and
gender were compared, and the incidence rate ratio was
estimated using Poisson regression. The open source soft-
ware for epidemiological statistics for public health OpenEpi
version 3.01 (Rollins School of Public Health, Emory Univer-
sity, Atlanta, USA) was used.

Student’s t test was used to compare the means between
genders, and when there were more than two groups, single
factor ANOVA with Tukey’s post hoc a posteriori test were
used, both with a level of statistical significance of P<.05.
For these analyses, the Statistical Package for the Social Sci-
ences (SPSS) software version 20 (IBM Corp., Armonk, NY,
USA) was used.

This study was reviewed and approved by the Indepen-
dent Ethics Committee of Navarre.
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Figure 1 T1DM incidence/100,000 person-years from 2009 to

2020, according to age group and four-year period.

Results

Overall, 627 new cases of T1IDM (61.2% males) were
recorded, representing an incidence of 8.1/100,000 person-
years. Public centres contributed 602 cases and private
centres 25 cases. The average annual population in the
period 2009-2020 was 643,892 inhabitants per year (49.7%
males).

Although the incidence has slight annual variations dur-
ing the 12-year follow-up, no significant differences were
observed in that period (Table 1).

Nor were any significant differences found over these 12
years in the incidence by age group, grouped into four-year
periods (Fig. 1).

The distribution by gender was 384 males (61.2%) and
243 females (38.8%), with an incidence of 10 and 6.3,
respectively (13.2 and 8.6, respectively, adjusted to world
population according to the WHO). The rate ratio shows
that males have a 60% higher risk of presenting with T1DM.
By age, the incidence rate was higher in males, in the age
groups 10-14 years, 15-29 years and 30-44 years, with no
differences in the other age groups (Table 2).

In the analysis by age group, the group with the highest
incidence was 10-14 years: 27.8 (22.8—33.5), followed by
five to nine years: 20.6 (16.5-25.5). In the overall cohort
and in males, the differences between the 10-14 age group
and all other age groups except the five to nine age group
were significant. However, in terms of females, no significant
differences were found between those under 14 years of
age, although there were between girls aged 10-14 years
and those over this age (Table 2).

The incidence in children under 15 years of age is 20.6
(18.2-23.3), much higher than that observed in patients
aged 15 years and over: 5.8 (5.3-6.4). This difference is
observed both in males (23.5 [19.9-27.5] vs 7.4 [6.5-8.4]),
and in females (17.6 [14.5-21.4] vs 4.2 [3.6-5.0]).

Regarding the clinical signs and symptoms at onset, 26.5%
(23.0—29.9) of the patients presented with DKA, with no
significant differences by gender. By age groups, those from
zero to four years old (43.4%) and those from 10 to 14 years
old (38.5%) presented higher figures than those from 30 to 44
years old (19.2%) and those from 45 years and older (12.3%)
(P<.05) (Table 3).
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Table 1

Annual incidence of T1DM from 2009 to 2020, overall and by gender.

Annual incidence/ 100,000 person-years (95% Cl)

Type 1 diabetes overall and by gender

Crude incidence

WHO population adjusted incidence

Year Overall Males Females Overall Males Females
2009 7.5 9.2 5.7 10.2 12.5 7.8
(5.5-9.9) (6.2—13.2) (3.4-9.0) (8.1-12.8) (9.3-16.5) (5.4-11.0)
2010 9.9 10 9.7 13.9 14.2 13.5
(7.6—12.7) (6.9-14.2) (6.6—13.8) (11.4—16.9) (10.8—18.6) (10.0-17.5)
2011 8.6 11.5 5.6 10.4 13.6 7.0
(6.5—11.2) (8.1-15.9) (3.3-8.9) (8.2—13.1) (10.2—-17.7) (4.8—10.0)
2012 7.8 10.9 4.6 10.7 14.9 6.3
(5.8—10.2) (7.6—15.1) (2.6-7.7) (8.6—13.4) (11.3—-19.3) (4.3-9.2)
2013 7.4 9.0 5.9 10.7 12.9 8.4
(5.5-9.9) (6.1-13.0) (3.4-9.2) (8.5—13.2) (9.7-17.0) (6.0—-11.8)
2014 8.3 11.9 4.7 11.1 14.1 7.0
(6.2—10.8) (8.4—16.4) (2.6—7.7) (8.9—-13.8) (10.6—18.2) (4.8—10.0)
2015 8.1 10.7 5.6 11.1 13.6 8.5
(6.1-10.7) (7.4—15.0) (3.3-8.8) (8.8—13.6) (10.3—-17.9) (6.0—11.8)
2016 8.6 10.4 6.8 11.7 14.1 9.1
(6.5—-11.2) (7.1-14.6) (4.3—10.3) (9.3—-14.3) (10.6—18.2) (6.5—-12.5)
2017 6.2 8.2 4.0 8.1 10.6 5.2
(4.4—8.5) (5.3—12.0) (2.1-6.9) (6.3—10.4) (7.7-14.2) (3.3-7.6)
2018 6.3 7.5 5.2 8.4 9.6 7.0
(4.5-8.6) (4.8—11.1) (3.0-8.3) (6.5-10.7) (6.8—13.0) (4.9-10.2)
2019 8.7 10.5 7.0 12.0 13.6 10.2
(6.6—11.3) (7.3—-14.7) (4.4—10.4) (9.7-14.7) (10.3—17.8) (7.4-13.7)
2020 10.0 9.8 10.2 13.4 13.7 12.9
(7.7-12.7) (6.7—13.8) (7.0-14.2) (10.9-16.2) (10.3-17.7) (9.8—17.0)
Total 8.1 10.0 6.3 11.0 13.2 8.6
(7.5-8.8) (9.0-11.0) (5.5-7.1) (8.7—13.6) (10.0—-17.4) (6.0-11.8)

95% Cl: 95% confidence interval; WHO: World Health Organization.

Table 2 Annual incidence of T1DM from 2009 to 2020, by age group and gender.

Annual incidence/ 100,000 person-years by age group (95% Cl)

Overall Males Females Rate ratio (males
vs females)

Age n n n

0-4 years 53 13.4 (10.1-17.6) 28 13.9 (9.2—-20.0) 25 13.0 (8.4—19.2) 1.1 (0.6—1.8)
5-9 years 85 20.6 (16.5—25.5) 47 22.3 (16.4—29.6) 38 18.9 (13.4—-26.0) 1.2 (0.8—1.8)
10-14 years 109 27.8 (22.8-33.5) 69 34.3 (26.7—43.5) 40 20.9 (14.9-28.4) 1.6 (1.1-2.4)
15-29 years 161 13.3 (11.4-15.6) 107 17.4 (14.2—-21.0)* 54 9.1 (6.9—11.9)* 1.9 (1.4-2.6)
30-44 years 146 8.1 (6.8—9.5) 97 10.3 (8.3—12.6)* 49 5.6 (4.1-7.4)* 1.8 (1.3-2.6)
>45 years 73 2.1 (1.6—2.6) 36 2.1 (1.5-3.0) 37 2.0 (1.4-2.8) 1.1 (0.7-1.7)
Total 627 8.1 (7.5-8.8) 384 10.0 (9.0—-11.0)* 243 6.3 (5.5-7.1)* 1.6 (2.4-5.0)

95% Cl: 95% confidence interval; T1DM: type 1 diabetes mellitus.
" P<.05 between males and females.

The mean level of glycosylated haemoglobin (HbA1c) at
diagnosis was 11.6% (11.0—12.0). It was 11.7% (11.4—11.9) in
males and 11% (10.7—11.3) in females, with this difference
being significant (P<.05). By age groups, the group from
zero to four years old had an HbA1c of 10.2% (9.7—10.7),
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significantly lower than all groups from 10 years old upwards.
Differences were also detected between the five to nine year
age group and the 15-29 year age group (Table 3).

The percentage of patients with DKA at onset varied
without significant differences throughout the follow-up,
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Table 3 Biochemical characteristics at onset.

Characteristics at onset

Ketoacidosis, HbA1c, %
% (95% Cl) (95% Cl)
Overall 26.5 11.6
(23.0-29.9) (11.0—12.0)
Male 26.6 11.7 i
(22.1-31.0) (11.4-11.9))
Female 26.3 11.0 i
(20.8-31.9) (10.7—11.3)/
Age
0-4 years 43.4 10.2
(29.6—57.2)* (9.7-10.7)¢
5-9 years 25.9 10.7
(16.4—35.4) (10.3—11.2)1
10-14 years 38.5 11.6
(29.2—47.8)! (11.2—12.0)*
15-29 years 26.1 11.8
(19.2-32.9) (11.5-12.2)" 1
30-44 years 19.2 11.5
(12.7—25.6)* (11.1-12.0)!
[
>45 years 12.3 11.7
(4.6-20.1)* (11.0—12.3)!

95% Cl: 95% confidence interval; HbA1c: glycosylated
haemoglobin.

* P<.05: 0-4 years vs 30-44 years and >45 years.

f P<.05: 10-14 years vs 30-44 years and >45 years.

P<.05: males vs females.
f P<.05: 0-4 years vs 10-14 years, 15-29 years, 30-44 years
and >45 years.
1 P<.05: 5-9 years vs 15-29 years.

although it is worth noting the increase in 2020 in children
under 15 years of age, the highest figure reached in the his-
torical series: 50% (Fig. 2a). HbA1c at onset also did not
change between 2009 and 2020 (Fig. 2b).

Discussion

Our data show a stabilisation of the incidence of T1DM in
the Community of Navarre in the period 2009-2020. Annual
differences were observed that were not statistically sig-
nificant. This latest analysis completes and confirms what
was previously reported for the 2009-2016 time period."’
Regarding the form of presentation, DKA continues to
account for a high percentage, both in children and adults.

In the last edition (10.2) of the International Diabetes
Federation Diabetes Atlas, which includes patients from
zero to 19 years of age, data are available from 45% of
all countries globally, with data provided by 74.6% of Euro-
pean countries.® Worldwide, the lowest incidence is in South
and Central America (12.3) and in Western Pacific countries
(11.6). In Europe, an incidence rate of 31 has been calcu-
lated. Most of the publications are not recent, with only 28%
of countries offering data after 2010."® In the zero to 14 age
group, Finland (52.2) and Sweden (44.1) have the highest

% of patients with diabetic ketoacidosis at onset

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

—®—Age 0to 14 years  =@=Complete cohort —®—Age 215 years

13

12

11

10

Mean HbA1c (%) at onset

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

=== Age 0to 14 years ==@== Complete cohort @ Age 215 years

Figure 2 a; annual percentage of patients with ketoacido-
sis at the onset of T1IDM from 2009 to 2020, in children and
adults. Non-statistically significant differences throughout the
period studied. b; Mean annual HbA1c at the onset of T1IDM from
2009 to 2020, in children and adults. Non-statistically significant
differences throughout the period studied.

rates, followed by Norway (33.6) and the United Kingdom
(28.1). Spain is in the group of countries with a low inci-
dence (10-20 cases).? In Navarre, conversely, according to
our data, the incidence in children under 15 years of age is
high (20.6). Additionally, incidence data in the 20-40 year
age group between 1973 and 2019 are available from 32
countries around the world. Spain is one of those provid-
ing data in this age range and, with an incidence of 9.9, is
within the group of countries with low incidence (data from
the period 1987-1990).° Only eight studies have been pub-
lished with incidence data in people over 60 years of age,
among which are the results of the Type 1 Diabetes Registry
of Navarre." "1

Many recent articles have studied the trend over time.
They include a total of 15 studies,”'>2° among which there
are also previous publications of our registry of Navarre.'”
The trends are variable, with most showing a decline (Ser-
bia, Sweden, Korea, Taiwan, and the USA)?° or stabilisation,
as in our study, the United Kingdom, Iceland and Hong
Kong"?% and only two studies showing an increase, in Mali?®
and China.” These trends are similar across all age groups.

In other Spanish groups, the most recent publications
show stabilisation (Asturias)® or increase (Gran Canaria,”'
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Community of Madrid??). However, in the latter case, it is
probably due more to a bias in the methodology than a true
increase.

In our analysis, no significant differences were observed
in the time trend of the incidence by age group. The peak
incidence was maintained in the 10-14 age group, with a
rate of 27.8, followed by the five to nine year age group
(rate of 20.6). The predominance in these ages is constant
throughout the follow-up. Our study confirmed that the inci-
dence decreases with age, falling to 2.1 in the over 45s.
In Gran Canaria, with the highest incidence in Spain in the
paediatric population (30.5), no significant differences were
found by age group or gender.?' In contrast, in communi-
ties with a lower incidence, more similar to ours, such as
Asturias or Madrid, there is also a global predominance in
the 10-14 age group, although in Madrid, as in our previous
publication,'” in girls, the highest incidence is in the five to
nine years age group.??

The registry of Navarre confirms the higher incidence in
males when analysing the total number of patients (rate
ratio 1.6), primarily accounted for by the 10-14 years (rate
ratio 1.6) and 15-29 years (rate ratio 1.8) age groups. This
finding is in line with what has been reported in the liter-
ature, which shows a higher incidence in males in 81% of
the published studies, although our rate is higher than that
described in another review (rate ratio 1.47)."°

On the other hand, in patients under 10 years of age and
over 45 years of age in our cohort, the difference found
between males and females was not significant, as described
in other reviews."

This confirmed predominance in males could be related
to a possible hormonal influence on insulin resistance, differ-
ent lifestyles and/or genetic predisposition.?> More studies
on this aspect are needed to be able to determine its cause.

Age is a factor that influences the rate of decline in pan-
creatic beta function and, therefore, the rate of progression
of the disease. It is known that its manifestation during the
early years of life is due to greater genetic predisposition
and a greater humoral response, and this could give rise to
a more severe form of the disease, with a greater frequency
of DKA2%1%.13 and/or higher levels of HbA1c.? We have anal-
ysed both variables in our registry. The global DKA rate is
26.5%, confirming that the lower the age at diagnosis, the
higher the incidence of DKA. Nevertheless, the new-onset
percentage in people older than 14 years continues to be
significant.

These results highlight the need to insist on campaigns
for its early detection, both aimed at the general population
and also at healthcare professionals who care for patients in
the earliest phases. This could prevent progression to severe
forms of the disease such as DKA.

Regarding the progression of DKA at onset, in Navarre
we observed wide fluctuations in the 12-year follow-up but,
similar to China'® and unlike Croatia'' and Italy,'> without
significant variations. In 2020, the year of the pandemic, our
global figure was within the range of previous years. In this
way our study differs from the literature.®?'>'® However,
the increase in children under 15 years of age (DKA at onset
in 2020 in 50% of cases) is striking, being the largest in the
series. These data are consistent with that reported in the
literature.?’

On the other hand, our results show that the lowest
HbA1c levels at onset occur in children in the age group from
zero to four years. The apparent contradiction between
lower HbA1c levels and a higher percentage of DKA is proba-
bly due to the lower reserve of insulin levels in children than
in adults, which would cause DKA to occur even with similar
HbA1c levels. From the age of four, HbA1c values increase
until they reach figures similar to those described in several
series.>® In the cohort as a whole, males show significantly
higher HbA1c values than do females. We have not found ref-
erences to similar studies with which to compare our results
in the literature.

In the analysis of the evolution of HbA1c levels in our
series between 2009 and 2020, we did not observe significant
differences over the years, not even in 2020. In this our study
data are consistent with those from Portugal?® and differ to
findings in the United Kingdom.’

The limitations of this study are that it is a regional reg-
istry as well as the fact that follow-up was limited to 12
years. However, there are very few studies that provide
evolutionary data on incidence, including populations of all
ages.

Regarding its strengths, we highlight the completeness
of the registry using the capture-recapture method, with
follow-up of the included cases and diagnostic confirmation
in this follow-up in doubtful cases. In addition, all diag-
nosed patients were included, with no age limit. Finally, all
patients were diagnosed based on both clinical and analyt-
ical parameters, such as the determination of pancreatic
antibodies and C-peptide level. Only 20% of articles report-
ing on the incidence of the disease in adults include these
parameters as diagnostic criteria.?’

Conclusions

The type 1 diabetes population registry in Navarre shows
that the incidence of T1DM in the period 2009-2020 sta-
bilised at all ages. The highest incidence was recorded in
the 10-14 years age group, followed by the five to nine years
group, and predominance in males was confirmed. The per-
centages of severe forms of the disease were high, even in
adulthood, without significant differences in HbA1c levels
at diagnosis in ages over 10 years. This form of disease does
not change over the years of follow-up of the registry.

We also provide data on the time trend of the incidence of
the disease, especially in adulthood, where the information
provided by the different registries and population studies
on T1DM is more limited.

Authors’ contributions

M.J. Goni helped conceive and design the study, interpret
the data and draft the article.

A. Brugos-Larumbe and F. Guillén-Grima carried out the
statistical analysis of the data and drafted the results.

A. Sainz de los Terreros helped interpret the data and
prepared the tables and figures of the article.

M. Chueca helped collect and interpret data in children.

L. Forga collected and helped interpret data in adults,
and helped draft the article.

85



M.J. Goii Iriarte, A. Brugos Larumbe, F. Guillén Grima et al.

All authors critically reviewed the article and approved
its final version.

Funding

This study was funded by the Instituto de Salud Carlos Il
(P110/02715), the Government of Navarre (53/2008) and the
Fundacion CAN/La Caixa [CAN/La Caixa Foundation] (Pyto
28/2014). In addition, the unconditional collaboration of
Sanofi-Aventis SA (2018) and Lilly SAU (2019) for this project
should be noted. These funding sources were in no way
involved in the preparation of this article.

Conflicts of interest

The authors declare that they have no conflicts of interest.

Acknowledgements

The authors would like to thank the other members of the
Navarre Type 1 Diabetes Study Group, listed below, for their
collaboration in this publication: Emma Anda, Marta Garcia,
Ana lIriarte, Francisco Javier Pineda, Juan Pablo Martinez
de Esteban, Marta Toni, Patricia Munarriz, Francisco Javier
Basterra, Ander Ernaga, Nerea Eguilaz (Department of
Endocrinology and Nutrition of the Hospital Universitario de
Navarra, Pamplona), Sara Berrade (Department of Paediatric
Endocrinology of the Hospital Universitario de Navarra, Pam-
plona), Maria Dolores Ollero and Ana Irigaray (Endocrinology,
Hospital Garcia Orcoyen [Garcia Orcoyen Hospital], Estella),
José Jorge Ortez (Endocrinology, Hospital Reina Sofia [Reina
Sofia Hospital], Tudela) Francisco Javier Escalada and Marta
Garcia (Department of Endocrinology and Nutrition, Clinica
Universidad de Navarra), Dario Carrillo (Clinica San Miguel
[San Miguel Clinic], Pamplona), Oscar Lecea (on behalf of the
Servicio de Apoyo a la Gestion Clinica y Continuidad Asisten-
cial of the Department of Health) and Juan José Remén (on
behalf of ANADI).

References

1. Thordardottir TH, Hreidarsson AB, Benediktsson R. The num-
ber of adults with incident type 1 diabetes phenotype
in Iceland is half the number in children - a popula-
tion based study. Diabetes Res Clin Pract. 2019;151:224-30,
http://dx.doi.org/10.1016/j.diabres.2019.04.023.

2. Yang L, Yang G, Li X. Clinical and demographic fea-
tures among patients with type 1 diabetes mellitus
in Henan, China. BMC Endocr Disord. 2021;21:131,

http://dx.doi.org/10.1186/s12902-021-00799-2.

3. International Diabetes Federation. Diabetes Atlas. 10th edition
[accessed 1 May 2022]. Available from: www.diabetesatlas.org.

4, Patterson CC, Harjutsalo V, Rosenbauer J, Neu A, Cinek O, Skri-
varhaug T, et al. Trends and cyclical variation in the incidence
of childhood type 1 diabetes in 26 European centres in the 25
year period 1989-2013: a muticentre prospective registration
study. Diabetologia. 2019;62:408-17.

5. Abellana R, Ascaso C, Carrasco JL, Castell C, Tresserras R. Geo-
graphical variability of the incidence of type 1 diabetes in
subjects younger than 30 years in Catalonia, Spain. Med Clin
(Barc). 2009;132:454-8.

6.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

86

Riaho Galan |,
Diaz Naya L,

Mayoral Gonzalez B,
C, Labra Alvarez R,
E. Epidemiologia de la diabetes tipo 1 en Asturias:
2002-2011.  Endocrinol Diabetes Nutr. 2018;65:68-73,
http://dx.doi.org/10.1016/j.endinu.2017.10.013.

Rodriguez Dehli
Menéndez Torre

. Lawrence JM, Mayer-Davis EJ. What do we know about the

trends in incidence of childhood-onset type 1 diabetes? Dia-
betologia. 2019;62(3):370-2.

. Botelho TA, Santos JMN, Pinho CMS, Martins AIBR, Formiga

AlIS, Serra-Caetano J, et al. Ketoacidosis in new-onset type
1 diabetes: did the severity increase during the COVID-
19 pandemic? J Pediatr Endocrinol Metab. 2022;35:73-7,
http://dx.doi.org/10.1515/jpem-2021-0449.

. McGlacken-Byrne SM, Drew SEV, Turner K, Peters C, Amin

R. The SARS-CoV-2 pandemic is associated with increased
severity of presentation of childhood onset type 1 diabetes
mellitus: a multi-centre study of the first COVID-19 wave.
Diabet Med. 2021;38:e14640, http://dx.doi.org/10.1111/dme.
14640.

Dhatariya KK. Defining and characterizing diabetic ketoaci-
dosis in adults. Diabetes Res Clin Pract. 2019;155:107797,
http://dx.doi.org/10.1016/j.diabres.2019.107797.

Stipancic G, Pozgaj Sepec M, La Grasta Sabolic L, Radica A, Skra-
bic V, Severinski S, et al. Clinical characteristics at presentation
of type 1 diabetes mellitus in children younger than 15 years in
Croatia. J Pediatr Endocr Met. 2011;24:665-70.

Vanelli M, Chiari G, Ghizzoni L, Costi G, Giacalone T,
Chiarelli F. Effectiveness of a prevention program for
diabetic ketoacidosis in children. An 8-year study in
schools and private practices. Diabetes Care. 1999;22:7-9,
http://dx.doi.org/10.2337/diacare.22.1.7.

Liu C, Yuan YC, Guo MN, Xin Z, Chen GJ, Bentley AR,
et al. Incidence of type 1 diabetes may be underestimated
in the Chinese population: evidence from 21.7 million peo-
ple between 2007 and 2017. Diabetes Care. 2021;44:2503-9,
http://dx.doi.org/10.2337/dc21-0342.

Jensen ET, Stafford JM, Saydah S, D’Agostino RB, Dolan LM,
Lawrence JM, et al. Increase in prevalence of diabetic ketoaci-
dosis at diagnosis among youth with type 1 diabetes: the SEARCH
for diabetes in youth study. Diabetes Care. 2021;44:1573-8,
http://dx.doi.org/10.2337/dc20-0389.

Kamrath C, Rosenbauer J, Eckert AJ, Pappa A, Reschke F,
Tilman R, et al. Incidence of COVID-19 and risk of dia-
betic ketoacidosis in new-onset type 1 diabetes. Pediatrics.
2021;148(3):€2021050856.

Qeadan F, Tingey B, Egbert J, Pezzolesi MG, Burge MR,
Peterson KA, et al. The associations between COVID-
19 diagnosis, type 1 diabetes, and the risk of diabetic
ketoacidosis: a nationwide cohort from the US using
the Cerner Real-World Data. PLoS ONE. 2022;17:e0266809,
http://dx.doi.org/10.1371/journal.pone.0266809.

Forga L, Tamayo |, Chueca M, Ibanez B, Sainz de los Terreros
A, Goni MJ. La incidencia de diabetes tipo 1, en Navarra, se
ha estabilizado en los Gltimos 8 anos. Endocrinol Diabetes Nutr.
2018;65(5):274-9.

Ogle GD, James S, Dabelea D, Pihoker C, Svennson
J, Maniam J, et al. Global estimate of incidence of
type 1 diabetes in children and adolescents: results
from the Interntional Diabetes Federation Atlas, 10th
edition. Diabetes Res Clin Pract. 2022;183:109083,
http://dx.doi.org/10.1016/j.diabres.2021.109083.
Diaz-Valencia PA, Bougneres P, Valleron A-J. Global epidemiol-
ogy of type 1 diabetes in young adults and adults: a systematic
review. BMC Public Health. 2015;15:255.

Harding JL, Wander P, Zang X, Li X, Karuranga S, Chen H,
et al. The incidence of adult onset type 1 diabetes: a sys-
tematic review from 32 countries and regions. Diabetes Care.
2022;45(4):994-1006.


dx.doi.org/10.1016/j.diabres.2019.04.023
dx.doi.org/10.1186/s12902-021-00799-2
http://www.diabetesatlas.org
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0020
dx.doi.org/10.1016/j.endinu.2017.10.013
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0030
dx.doi.org/10.1515/jpem-2021-0449
dx.doi.org/10.1111/dme.14640
dx.doi.org/10.1111/dme.14640
dx.doi.org/10.1016/j.diabres.2019.107797
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0050
dx.doi.org/10.2337/diacare.22.1.7
dx.doi.org/10.2337/dc21-0342
dx.doi.org/10.2337/dc20-0389
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0070
dx.doi.org/10.1371/journal.pone.0266809
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0080
dx.doi.org/10.1016/j.diabres.2021.109083
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0090
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0095

Endocrinologia, Diabetes y Nutricion 70 (2023) 80-87

21.

22.

Novoa-Medina Y, Pavlovic-Nesic S, Gonzalez-Martin JM,
Hernandez Betancor A, Lopez S, Dominguez-Garcia A,
et al. Role of the SARS-CoV-2 virus in the appearance of
new onset type 1 diabetes mellitus in children in Gran
Canaria, Spain. J Pediatr Endocrinol Metab. 2022;35:393-7,
http://dx.doi.org/10.1515/jpem-2021-0727.

Ortiz-Marron H, del Pino Valero V, Esteban-Vasallo M, Zorrilla
Torras B, Ordobas Gavin M. Evolucion de la incidencia de dia-

23.

87

betes mellitus tipo 1 (0-14 afos) en la Comunidad de Madrid,
1997-2016. An Pediatr (Barc). 2021;95:253-9.

Kyvik KO, Nystrom L, Gorus F, Songini M, Oestman J, Castell
C, et al. The epidemiology of type 1 diabetes mellitus is
not the same in young adults as in children. Diabetologia.
2004;47:377-84.


dx.doi.org/10.1515/jpem-2021-0727
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0105
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110
http://refhub.elsevier.com/S2530-0180(23)00031-8/sbref0110

	Incidence of type 1 diabetes in Navarra, 20092020. Evidence of a stabilization
	Introduction
	Patients and methods
	Statistical analysis

	Results
	Discussion
	Conclusions
	Authors' contributions
	Funding
	Conflicts of interest
	Acknowledgements
	References


