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Aim. To evaluate the prevalence of overweight and obesity in paediatric type 1 diabetes (T1D) subjects, based on four commonly
used reference populations.Methods. UsingWHO, IOTF, AGA (German pediatric obesity), and KiGGS (GermanHealth Interview
and Examination Survey for Children and Adolescents) reference populations, prevalence of overweight (≥90th percentile) and
obesity (≥97th percentile) and time trend between 2000 (n = 9,461) and 2013 (n = 18,382) were determined in 2–18-year-old T1D
patients documented in the German/Austrian DPV database. Results. In 2000, the overweight prevalence was the highest according
to IOTF (22.3%), followed by WHO (20.8%), AGA (15.5%), and KiGGS (9.4%). The respective rates in 2013 were IOTF (24.8%),
WHO (22.9%), AGA (18.2%), and KiGGS (11.7%). Obesity prevalence in 2000 was the highest according to WHO (7.9%), followed
by AGA (4.5%), IOTF (3.1%), and KiGGS (1.8%). In 2013, the respective rates were WHO (9.6%), AGA (6.2%), IOTF (4.5%), and
KiGGS (2.6%). Overall, the prevalence of overweight and obesity increased from 2000 to 2006 (p < 0.001) but showed stabilization
thereafter in girls and overweight in boys. Conclusion. Overweight and obesity prevalence in T1D subjects differs significantly if it
is assessed by four separate reference populations. More detailed assessment of each child is required to determine obesity-related
risks.

1. Introduction

The prevalence of overweight and obesity in childhood
has increased worldwide, although it is plateauing in some
countries [1, 2]. In addition, a continuous increase in the
prevalence of obesity has been observed in children and ado-
lescents with type 1 diabetes (T1D) [3, 4]. Obesity is a major
risk factor for the development of cardiovascular diseases

[5, 6]. T1D patients are at risk for cardiovascular diseases such
as hypertension, dyslipidemia, and elevated haemoglobinA1c
(HbA1c) levels [7, 8]. The presence of overweight or obesity
constitutes another risk factor [9]. Furthermore, in addition
to the global increase in childhood obesity, modern intensive
insulin therapy (multiple daily injection therapy, continuous
subcutaneous insulin infusion) is associated with weight gain
in T1D patients [4, 10].

Hindawi Publishing Corporation
Journal of Diabetes Research
Volume 2015, Article ID 370753, 10 pages
http://dx.doi.org/10.1155/2015/370753

http://dx.doi.org/10.1155/2015/370753


2 Journal of Diabetes Research

The body mass index (BMI) is widely used for the
classification of overweight or obesity [11]. In children and
adolescents, BMI changes markedly with age and differs
between boys and girls. Thus, BMI centile curves have
been developed for clinical and epidemiological purposes,
specifically for the paediatric population [12, 13].

In 2006, the World Health Organization (WHO) pub-
lished a growth standard for children up to five years of
age based on data from healthy children around the world
[14]. For school-age children and adolescents, the WHO
developed growth reference charts based on the 1977National
Center for Health Statistics/WHO growth charts, supple-
mented with data from the WHO Child Growth Standards
published in 2007 (𝑛 = 22,240) [13].

In 2000, the International Obesity Task Force (IOTF)
used data from six large nationally representative cross-
sectional growth studies (Brazil, Great Britain, Hong Kong,
Netherlands, Singapore, and the United States) to develop an
internationally accepted definition of child overweight and
obesity (𝑛 = 192,727) [12].

In 2001, growth charts for German children were pub-
lished based on pooled data obtained from 34,433 young
subjects [15].

In 2008, anthropometric data were released from a
population-based cohort of 17,641 German children from
the German Health Interview and Examination Survey of
Children and Adolescents (KiGGS) [16].

At present, no growth chart is generally accepted to
define normal weight, overweight, and obesity in children
and adolescents. Among a wide range of studies, WHO and
IOTF reference systems are recommended to be used as
international references [17]. However, national references
appear to be more valid for the respective local population
[17, 18].

To emphasize the impact of the reference population,
we assessed the prevalence of overweight and obesity in a
population-based registry of German and Austrian children
and adolescents with T1D using WHO, IOTF, AGA, and
KiGGS reference systems. We also compared rates of over-
weight and obesity over the period 2000–2013.

2. Methods

2.1. Data Collection and Study Population. The diabetes
prospective follow-up (DPV) is an ongoing standardized
registry for patients with diabetes [19, 20]. Anthropometric
and laboratory data of patients with T1D were anonymized at
all participating institutions and transmitted to theUniversity
of Ulm for central analysis. Quality of documentation was
verified by reevaluation of inconsistent data and by DPV-
benchmarking. The Ethics Committee at the University of
Ulm and the local data protection officer approved data
analysis.

Up to 2013, 356 specialized diabetes care centers in
Germany (317 acute care clinics, 18 rehabilitation clinics) and
Austria (21 acute care clinics) participated and contributed
data for the present analysis. Data from subjects with T1D,
aged between 2 and 18 years, were included. Children and
adolescents with migration background were excluded to

avoid the influence of ethnicity (𝑛 = 8,764). Migration back-
ground was defined as being born abroad or having a mother
and/or father whose country of birth lies outside of Germany
or Austria. Baseline characteristics are shown for the years
2000 (𝑛 = 9,461), 2004 (𝑛 = 13,014), 2009 (𝑛 = 16,011), and 2013
(𝑛 = 18,382) in Table 1.

The following diabetes-related parameters were analyzed:
age at onset, diabetes duration, insulin/kg body weight and
day, treatment by either conventional insulin treatment (CT,
two injections per day) or intensified conventional insulin
treatment and either by multiple daily insulin injections
(MDI) or by continuous subcutaneous insulin (CSII, insulin
pumps), and HbA1c (Table 1). HbA1c values were stan-
dardized to the Diabetes Control and Complications Trial
(DCCT) reference range (20.7–42.6mmol/mol) by the mul-
tiple of the mean (MOM) method [19].

T1D subjects were identified who participated repeatedly
in this study. The numbers were 𝑛 = 4892 for 2000 and
2004, 1582 for 2000 and 2009, and 406 for 2000 and 2013.
Further, the prevalence of overweight and obesity in children
with T1D was calculated considering three age groups: 2–<10
years, 10–<16 years, and 16–<18 years.

2.2. Weight Classification and Reference Systems. Weight
status of German and Austrian T1D patients was defined
separately according to four reference populations, provided
by the World Health Organization (WHO) [13], the Interna-
tional Obesity Task Force (IOTF) [12], the guidelines of the
German Obesity Association (AGA) [15], and the German
Health Interview and Examination Survey for Children and
Adolescents (KiGGS) [16].

2.3. Statistics. Statistical analyses were conducted using SAS,
Version 9.4 (SAS Institute, Cary, NC). Results are given as
mean ± SD or proportion (%).

BMI was calculated for all participants, who then were
classified as overweight or obese depending on the WHO,
AGA, and KiGGS cut-offs. IOTF provides cut-off points
defined to pass through BMI of 25 and 30 kg/m2 depending
on age at 18 years and sex. WHO system defines overweight
as a BMI > 1 SD and obesity as a BMI > 2 SD from the
mean of the WHO references population. AGA and KiGGS
define overweight as a BMI above the 90th percentile of the
reference population and obesity as a BMI above the 97th
percentile [21].

Chi square tests were used for the comparison of over-
weight and obesity rates according to different references,
age, and gender. Linear (continuous dependent variable)
regression models were applied for the analysis of change
in clinical characteristics over the years. Logistic regression
models (binary dependent variable) were used to analyze
the change of overweight/obesity rates or insulin therapy
from 2000 to 2013. The regression models were adjusted for
age and diabetes duration (both continuous variables) and
sex. Year was included as continuous variable and 𝑝 value
for trend was calculated. Treatment center was entered as a
random variable in these models in order to take between-
center variation into account.Themean value during the first
calendar year of each subject was used to calculate overweight
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Table 1: Clinical characteristics, HbA1c level, and insulin therapy of T1D study participants. Data are given for the years 2000, 2004, 2009,
and 2013.

Year of measurement
2000 2004 2009 2013 𝑝

Number of participants 9,461 13,014 16,011 18,382 <0.001
Male (%) 51.8 52.2 52.9 52.5 <0.001
Age (years) 11.8 ± 3.8 12.0 ± 3.9 12.0 ± 3.9 12.2 ± 3.9 <0.0001
Age at T1D onset (years) 7.6 ± 3.8 7.6 ± 3.9 7.5 ± 4.0 7.5 ± 4.0 <0.0001
Diabetes duration (years) 4.2 ± 3.5 4.4 ± 3.6 4.5 ± 3.6 4.6 ± 3.7 <0.0001
Weight (kg) 46.7 ± 18.4 48.5 ± 19.4 48.7 ± 19.8 49.2 ± 19.6 <0.0001
Height (cm) 150.4 ± 21.7 151.2 ± 22.2 151.9 ± 22.3 152.7 ± 22.1 <0.0001
BMI (kg/m2) 19.6 ± 3.4 20.0 ± 3.8 20.0 ± 3.8 20.0 ± 3.9 <0.0001
HbA1c (mmol/mol) 64.2 ± 19.5 62.9 ± 17.8 63.4 ± 16.4 62.3 ± 16.3 <0.05
Insulin dose/weight (U/kg/d) 0.79 ± 0.29 0.84 ± 0.31 0.92 ± 0.34 0.95 ± 0.30 <0.0001
CT (%) 33.0 17.9 9.3 5.1 <0.0001
MDI (%) 63.5 70.8 58.3 51.1 <0.0001
CSII (%) 3.5 11.3 32.4 43.8 <0.0001
Unadjusted mean values ± SD, 𝑝 values obtained from a regression model adjusted for age, gender, and diabetes duration, and 𝑝 values for trend.
CT: conventional insulin treatment, MDI: multiple daily injections, and CSII: continuous subcutaneous insulin infusion.

and obesity prevalence in different age groups. A two-sided 𝑝
value < 0.05 was considered to be statistically significant.

3. Results

3.1. Baseline Characteristics. Table 1 shows the clinical char-
acteristics of study participants in the years 2000, 2004, 2009,
and 2013. Slightly more males were recorded in the database.
In recent years, T1D patients were on average three months
older, heavier, and taller compared to 2000 (𝑝 < 0.0001,
each). Insulin regimen in the respective years is given as well.
In 2000, conventional treatment was used by 33.0% of the
patients. This proportion decreased markedly to only 5.1%
in 2013.The use of continuous subcutaneous insulin infusion
increased from 3.5% in 2000 to 43.8% in 2013 (𝑝 < 0.0001).
Most patients used multiple daily insulin injections, but the
numbers decreased in recent years.

3.2. Overweight and Obesity Rate in T1D Subjects. The preva-
lence of overweight and obesity in T1D patients based on
WHO, IOTF, AGA, and KiGGS reference and stratified for
girls and boys is given in Figure 1. Assessed by the four
reference populations, the prevalence differed significantly
in each single year from 2000 to 2013 (all 𝑝 < 0.0001).
The difference between the references was up to 13% for
overweight and up to 7% for obesity. Sole exception was the
overweight rate in boys with a similar prevalence if evaluated
by WHO or IOTF.

3.3. Overweight and Obesity Prevalence Related to Gender and
Time Trend. Figure 1 shows that, in boys, the prevalence of
overweight and obesity increased from 2000 to 2013 (𝑝 <
0.001, each reference). For girls, only the obesity rate based
on KiGGS rose during the entire study period (𝑝 < 0.05).

In the years 2000–2006, both genders showed a signifi-
cant increase in overweight and obesity rates according to all

reference populations (𝑝 < 0.0001 each, obesity rate in girls
based on KiGGS: 𝑝 < 0.05).

In the years 2007–2013, in girls the overweight and obesity
rates remained similar or even decreased slightly, as observed
by the four references.

In the same time period (2007–2013), in boys the over-
weight rate increased further based on KiGGS only (𝑝 <
0.001) but remained stable according to WHO, IOTF, and
AGA. On the contrary, the obesity rate in males increased
significantly referring to WHO, IOTF, and AGA (𝑝 < 0.01)
but remained stable based on KiGGS.

3.4. Overweight and Obesity Prevalence Related to Age and
Gender. The study population was divided into three age
groups (2–<10, 10–<16, and 16–<18 years) (Figure 2). The
comparison between genders revealed that in the oldest age
group, independent of the reference used, always more girls
were overweight than boys (𝑝 < 0.0001, each reference).
Also, the prevalence was higher for obese girls, except for the
KiGGS reference (𝑝 < 0.001 for WHO, IOTF, and AGA).

In the younger age groups, the rates for overweight or
obesity were inconsistent according to the four references.

4. Discussion

The prevalence of overweight and obesity in German and
Austrian T1D patients differed significantly across reference
populations. Using IOTF orWHOreference data resulted in a
high prevalence of overweight for girls and boys, whereas the
comparison with more recent German references indicates
lower rates. Pronounced gender differences were observed in
children aged from 16 to 18 years with a higher overweight
rate in girls according to all references.

Childhood and adolescent overweight and obesity are
an epidemic and growing public health concern worldwide.
As an easy measure in children and adolescents, obesity is
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Figure 1: Prevalence (%) of overweight (including obesity) and obesity in girls and boys with T1D aged 2–18 years based on WHO, IOTF,
AGA, and KiGGS reference population in the years 2000–2013, adjusted for age and diabetes duration. 𝑃: percentile. WHO: World Health
Organization. IOTF: International Obesity Task Force. AGA: German working group on obesity in childhood and adolescents. KiGGS:
German Health Interview and Examination Survey for Children and Adolescents.

determined by applying the body mass index with cor-
responding percentile charts for age and sex. There is a
wide range of international and national systems to identify
childhood obesity based on BMI, but no universally accepted
system exists [18].

Growth charts are necessary to assess growth and weight
gain of a child, since under- or overnutrition may be a health

hazard. BMI as calculated by measurements of weight and
height is neither time consuming nor costly and requires only
a stadiometer and a regularly calibrated scale [22]. The use of
the BMI as a measure for childhood obesity is common but
has its disadvantages, since the BMI does not include the size
ofmuscle tissue, bone density, the distribution of body fat, the
bone tissue, and body water [23]. BMI is correlated with body
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Figure 2: Prevalence (%) of overweight and obesity in girls (empty columns) and boys (grey columns) with T1D based onWHO, IOTF, AGA,
and KiGGS reference population according to different age groups. 𝑃: percentile; ∗𝑝 < 0.0001; #𝑝 < 0.001, +𝑝 < 0.05, boys versus girls.

fat but is not an accurate measure of fatness. The same BMI
percentile does not represent the same percentage of body
fatness at different ages, for boys and girls or for subjects of
different ethnic origin.

The large differences in the prevalence rate for overweight
or obesity, as calculated according to the four reference
systems, have far-reaching consequences and raise many
questions. How many children are classified as obese and are
classified as being at risk for obesity-related diseases like

hypertension, elevated triglycerides and total cholesterol,
high LDL-cholesterol, or fatty liver? How many children
should be screened for metabolic disorders? And should they
be treated? Should children and adolescents be treated for
obesity and/or the comorbidities [24]? Or should there be no
treatment, because there is a possibility that weight normal-
izes with advancing age and growth in height? In contrast,
several studies have shown that obesity during childhood is
associated with persistence of obesity into adulthood [25].
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Furthermore, it has been reported that children who are
overweight/obese at young age are more likely to experience
metabolic consequences in adulthood, even if the excess
childhood weight is lost [26].

According to the four references, in the T1D subjects
the overweight/obesity rates differ considerably. It is difficult
to give a reliable assessment about the prevalence rates,
without the knowledge on what reference basis. In clinical
practice a physician would not be interested in the science
that is necessary to establish appropriate thresholds and
neither would be other health professionals or even gov-
ernments/politicians, who should together fight the obesity
epidemic. The complexity and discordance of childhood
obesity apply to terminology, metrics, measures, reference
values, and reference levels, but not at the last the statistics to
bring it all together [27]. In a comprehensive and informative
reviewCole described “the development of growth references
and growth charts” [28]. Usually a growth curve describes
the growth (height, weight, or BMI) at a certain age, given
as centiles, and displays the growth velocity over time by the
slope of the curve. Over the last 200 years the growth charts
have been more sophisticated, from simply giving height by
weight, mean and SD centiles to taking into account growth
in puberty [29, 30] andmore suitable statistical methods [28].

Overweight and obesity in childhood and adolescence
are a high risk for obesity in adulthood. Obesity, obesity-
related diseases, for example, diabetes, and cardiovascular
disease are disorders that rapidly increase in our modern
society. However, long-term data and sufficient information
are not available on the effect of BMI during lifetime on an
individual’s well-being, health, or disease, as well as costs on
economic and healthcare systems. These data are essential to
give valid recommendation for policies combating the obesity
epidemic.

At present, a much debated topic is whether a growth
chart should be applicable locally, nationally, or internation-
ally. A reference chart originates from the anthropometry
of a given population. The WHO reference was constructed
from historical data of US children, and the objective was
to develop a growth reference based on nonobese children
[13]. IOTF reference was generated as an internationally
acceptable definition for assessing children’s weight from
six large nationally representative cross-sectional growth
studies [12]. National reference populations are often avail-
able but have been criticized, because they may be small
in sample size, restricted to certain age ranges, or based
on cross-sectional studies [31]. As shown in our study, the
prevalence of overweight and obesity in the T1D subjects
is quite different between AGA and KiGGS, although both
use German reference populations. The KiGGS study was a
recent investigation from 2003 to 2006 with the objective to
compile a representative random sample with standardized
data collection of the German paediatric population [16].
Data for AGA comprises measurements from 17 different
cross-sectional surveys between the years 1985 and 1999
without standardized measurements. In recent decades, the
average body weight has increased in children and adoles-
cents worldwide, including German children. Therefore, in
addition to the criteria that should be considered for the

compilation of a reference chart, as outlined above, secular
trends should be taken into account.

Recently, several studies investigated the applicability of
the WHO reference compared to charts based on national
populations [32, 33]. In our study compared to WHO
reference, rates for overweight and obesity based on AGA
and KiGGS were always lower, possibly due to the meth-
ods of data collection (AGA) and/or secular trends that
affected KiGGS measurements. Both WHO growth charts
and national charts were considered sufficient for the assess-
ment of overweight/obesity rates, despite being not ideal
[32, 33]. WHO reference data are established for clinical
and epidemiological application [13], but defining paediatric
obesity using national BMI reference data is just aswidely rec-
ommended for clinical practice [17, 26]. Nonetheless, more
research is demanded to identify the age-dependent BMI that
is associated with adult pathologies.

Over the entire study period of 13 years, prevalence
of overweight and obesity in girls and boys varied signif-
icantly. For boys the percentage of overweight/obesity was
higher in 2013 compared to 2000, but in both years the
frequency was similar for girls. For all children, a rise in the
overweight/obesity prevalence was observed during the first
years of data collection (2000–2006), but only in obese boys
numbers rose further in recent years (2007–2013). Our study
subjects covered children and adolescents with T1D and they
usually receive nutrition counseling and take particular care
with respect to their carbohydrate intake. Children with T1D
eat fewer carbohydrates compared to healthy controls, but
this lower carbohydrate intake may be compensated by
increased fat consumption resulting in higher calorie intake
and weight gain [34]. Possibly, the different prevalence rates
may be explained by changes in diabetes therapy. Over the
years few patients had CT and more subjects used insulin
pumps. Higher doses of insulin were used by the patients,
and the HbA1c level improved slightly in 2013 compared to
2000, due to the improved care for the patients, as has been
suggested recently [35]. However, the changes in diabetes
treatment were similar for boys and girls and therefore
cannot explain solely the variability in overweight and obesity
prevalence.

Yet, our findings confirm the well-established global
increase in body weight documented in children during the
last decades, and they are in accordance with some stabilizing
trends seen recently in different countries [1, 2, 36]. Our
results also confirm the finding that the stabilization ismainly
observed in girls and the number of obese boys still increases,
especially the number of severely obese boys [2, 37].

In our study, we observed a significantly higher rate of
overweight and obesity in girls above 16 years of age. This
finding is consistent with other studies, reporting a higher
body weight in T1D girls compared to boys, primarily during
puberty, although not all studies have shown a significant dif-
ference [38, 39]. In a recent study, risk factors for the increase
in BMI were identified in T1D subjects. Particularly female
gender, pubertal diabetes onset, intensive insulin therapy,
and higher insulin dose were identified as risk factors for
body weight gain [4].
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The study is limited as the number of patients changed
over the thirteen years and the smaller number in the first
years may not be entirely representative for T1D children and
adolescents in Germany. However, the increasing number
is also due to increasing incidence of T1D. Further, in
this multicenter approach, there may be some subjectivity
and variability in data collection despite the standardized
procedures.

The strength of our study is the high number of study
participants, whose anthropometric and clinical parameters
were measured under standardized conditions in specialized
care centers and data were verified and analyzed in an
independent research institute.

5. Conclusion

The prevalence of overweight and obesity in T1D children
and adolescents differs significantly if it is assessed by four
separate reference populations. This refers to individual clas-
sification of children’s weight category, but also to scientific
inference on the effect of age, gender, and time trend.
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Hochrheinklinik, Bad Waldsee Kinderarztpraxis, Bautzen
Oberlausitz KK, Bayreuth Innere Medizin, Berchtesgaden
CJD, Berchtesgaden MVZ Innere Med, Berlin DRK-
Kliniken, Berlin Endokrinologikum, Berlin Klinik
St. Hedwig, Berlin Lichtenberg Kinderklinik, Berlin
Schlosspark-Klinik, Berlin St. Josephskrankenhaus, Berlin
Virchow-Kinderklinik, Berlin Vivantes Hellersdorf, Bielefeld
Kinderklinik Gilead, Bocholt Kinderklinik, Bochum
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Kinderklinik, Celle Klinik für Kinder- und Jugendmedizin,
Chemnitz Kinderklinik, Chemnitz-Hartmannsdorf
DIAKOMED-1, Coesfeld Kinderklinik, Darmstadt Innere
Medizin, Darmstadt Kinderklinik Prinz. Margaret, Datteln
Vestische Kinderklinik, Deggendorf Kinderarztpraxis,
Deggendorf Kinderklinik, Deggendorf Medizinische
Klinik II, Delmenhorst Kinderklinik, Dessau Kinderklinik,
Detmold Kinderklinik, Dornbirn Kinderklinik, Dortmund
Kinderklinik, Dortmund Knappschaftskrankenhaus,
Dortmund Medizinische Kliniken Nord, Dortmund-
Hombruch Marienhospital, Dortmund-St. Josefshospital,
Dresden Neustadt Kinderklinik, Dresden Uni-Kinderklinik,
Duisburg Evang. und Johanniter Krankenhaus, Duisburg
Kinderklinik, Duisburg Malteser St. Anna, Duisburg-
Huckingen, Duisburg-St. Johannes Helios, Düren-
Birkesdorf Kinderklinik, Düsseldorf Uni-Kinderklinik,
Eberswalde Klinikum Barnim Werner Forßmann, Eisleben
Lutherstadt Helios-Klinik, Erfurt Kinderklinik, Erlangen
Uni Innere Medizin, Erlangen Uni-Kinderklinik, Essen
Diabetes-Schwerpunktpraxis, Essen Elisabeth Kinderklinik,
Essen Uni-Kinderklinik, Esslingen Klinik für Kinder
und Jugendliche, Eutin Kinderklinik, Eutin St.-Elisabeth,
Feldkirch Kinderklinik, Forchheim Diabeteszentrum SPP,
Frankenthal Kinderarztpraxis, Frankfurt Diabeteszentrum
Rhein-Main-Erwachsenendiabetologie (Bürgerhospital),
Frankfurt Uni-Kinderklinik, Frankfurt Uni-Klinik Innere
Medizin, Freiburg St. Josef Kinderklinik, Freiburg Uni
Innere Medizin, Freiburg Uni-Kinderklinik, Friedberg
Innere Klinik, Friedrichshafen Kinderklinik, Fulda Innere
Medizin, Fulda Kinderklinik, Fürth Kinderklinik, Gaissach
Fachklinik der Deutschen Rentenversicherung Bayern
Süd, Garmisch-Partenkirchen Kinderklinik, Geislingen
Klinik Helfenstein, Gelnhausen Kinderklinik, Gelsenkirchen
Kinderklinik Marienhospital, Gera Kinderklinik, Gießen
Ev. Krankenhaus Mittelhessen, Gießen Uni-Kinderklinik,
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Graz Universitäts-Kinderklinik, Göppingen Kinderklinik
am Eichert, Görlitz Städtische Kinderklinik, Göttingen
Uni-Kinderklinik, Hachenburg Kinderpraxis, Hagen
Kinderklinik, Halle Uni-Kinderklinik, Halle-Dölau
Städtische Kinderklinik, Hamburg Altonaer Kinderklinik,
Hamburg Endokrinologikum, Hamburg Kinderklinik
Wilhelmstift, Hamburg-Nord Kinder-MVZ, Hameln
Kinderklinik, Hamm Kinderklinik, Hanau Kinderklinik,
Hannover Kinderklinik MHH, Hannover Kinderklinik
auf der Bult, Haren Kinderarztpraxis, Heide Kinderklinik,
Heidelberg Uni-Kinderklinik, Heidenheim Kinderklinik,
Heilbronn Innere Klinik, Heilbronn Kinderklinik, Herdecke
Kinderklinik, Herford Kinderarztpraxis, Herford Klinikum
Kinder & Jugendliche, Heringsdorf Inselklinik, Hermeskeil
Kinderpraxis, Herne Ev. Krankenhaus Innere, Herten St.
Elisabeth Innere Medizin, Herzberg Kreiskrankenhaus
Innere, Hildesheim Kinderarztpraxis, Hildesheim
Klinikum Kinderklinik, Hinrichsegen-Bruckmühl
Diabetikerjugendhaus, Hof Kinderklinik, Homburg Uni-
Kinderklinik Saarland, Idar Oberstein Innere, Ingolstadt
Klinikum Innere, Innsbruck Universitätskinderklinik,
Iselsberg-Rehazentrum Ederhof, Iserlohn Innere Medizin,
Itzehoe Kinderklinik, Jena Uni-Kinderklinik, Kaiserslautern
Kinderarztpraxis, Kaiserslautern-Westpfalzklinikum
Kinderklinik, Karlsburg Klinik für Diabetes & Stoffwechsel,
Karlsruhe Städtische Kinderklinik, Kassel Klinikum Kinder-
und Jugendmedizin, Kassel Städtische Kinderklinik,
Kaufbeuren Innere Medizin, Kempen Heilig Geist-Innere,
Kiel Städtische Kinderklinik, Kiel Universitäts-Kinderklinik,
Kirchen DRK Klinikum Westerwald, Kinderklinik,
Kirchheim-Nürtingen Innere Medizin, Kleve Innere
Medizin, Klinikum Hildesheim GmbH, Koblenz Kemperhof
1. Med. Klinik, Koblenz Kinderklinik Kemperhof, Konstanz
Innere Klinik, Konstanz Kinderklinik, Krefeld Innere
Klinik, Krefeld Kinderklinik, Kreischa-Zscheckwitz, Klinik
Bavaria, Köln Kinderklinik Amsterdamerstrasse, Köln
Uni-Kinderklinik, Landshut Kinderklink, Lappersdorf
Kinderarztpraxis, Leipzig Uni-Kinderklinik, Leoben
LKH Kinderklinik, Leverkusen Kinderklinik, Lienz
BKH Pädiatrie, Lilienthal Schwerpunktpraxis, Limburg
Innere Medizin, Lindenfels Luisenkrankenhaus, Lingen
Kinderklinik St. Bonifatius, Linz Krankenhaus Barmherzige
Schwestern Kardiologie Abt. Int. II, Linz Krankenhaus der
Barmherzigen Schwestern Kinderklinik, Linz Landes-
Kinderklinik, Lippstadt Evangelische Kinderklinik,
Ludwigsburg Innere Medizin, Ludwigsburg Kinderklinik,
Ludwigshafen Kinderklinik St. Anna-Stift, Ludwigshafen
diabetol. SPP, Lübeck Uni-Kinderklinik, Lüdenscheid
Hilfswerk Kinder & Jugendliche, Lüdenscheid Märkische
Kliniken Kinder & Jugendmedizin, Magdeburg Städtisches
Klinikum, Magdeburg Uni-Kinderklinik, Mainz Uni-
Kinderklinik, Mannheim Uni-Kinderklinik, Mannheim
Uniklinik Innere Medizin, Marburg-UKGM Endokrinologie
& Diabetes, Marburg Uni-Kinderklinik, Marktredwitz
Innere Medizin, Mechernich Kinderklinik, Memmingen
Kinderklinik, Merzig Kinderklinik, Minden Kinderklinik,
Moers St. Josefskrankenhaus, Moers Kinderklinik,
Murnau am Staffelsee diabetol. SPP, Mutterstadt
Kinderarztpraxis, Mödling Kinderklinik, Mönchengladbach

Kinderklinik Rheydt Elisabethkrankenhaus, Mühlacker
Enzkreiskliniken, Mühldorf Gemeinschaftspraxis,
München 3. Orden Kinderklinik, München Diabetes-
Zentrum Süd, München Kinderarztpraxis diabet. SPP,
München von Haunersche Kinderklinik, München-Gauting
Kinderarztzentrum, München-Harlaching Kinderklinik,
München-Schwabing Kinderklinik, Münster Herz Jesu
Innere, Münster St. Franziskus Kinderklinik, Münster
Uni-Kinderklinik, Münster pädiat. Schwerpunktpraxis,
Nagold Kreiskrankenhaus, Nauen Havellandklinik,
Neuburg Kinderklinik, Neumarkt Innere Medizin,
Neunkirchen Marienhausklinik Kohlhof Kinderklinik,
Neuss Lukaskrankenhaus Kinderklinik, Neuwied
Kinderklinik Elisabeth, Neuwied Marienhaus Klinikum
St. Elisabeth, Nürnberg Cnopfsche Kinderklinik, Nürnberg
Zentrum für Neugeborene, Kinder & Jugendliche,
Oberhausen Innere Medizin, Oberhausen Kinderklinik,
Oberhausen Kinderpraxis, Oberhausen St. Clemens
Hospitale Sterkrade, Offenbach/Main Innere Medizin,
Offenbach/Main Kinderklinik, Offenburg Kinderklinik,
Oldenburg Kinderklinik, Oldenburg Schwerpunktpraxis,
Oschersleben MEDIGREIF Bördekrankenhaus,
Osnabrück Christliches Kinderhospital, Osterkappeln
Innere Medizin, Oy-Mittelberg Hochgebirgsklinik
Kinder-Reha, Paderborn St. Vincenz Kinderklinik,
Papenburg Marienkrankenhaus Kinderklinik, Passau
Kinderarztpraxis, Passau Kinderklinik, Pforzheim
Kinderklinik, Pfullendorf Innere Medizin, Pirmasens
Städtisches Krankenhaus Innere, Plauen Vogtlandklinikum,
Prenzlau Krankenhaus Innere, Rastatt Gemeinschaftspraxis,
Rastatt Kreiskrankenhaus Innere Medizin, Ravensburg
Kinderklink St. Nikolaus, Recklinghausen Dialysezentrum
Innere Medizin, Regensburg Kinderklinik St. Hedwig,
Remscheid Kinderklinik, Rendsburg Kinderklinik,
Reutlingen Kinderarztpraxis, Reutlingen Kinderklinik,
Reutlingen Klinikum Steinenberg Innere, Rheine
Mathiasspital Kinderklinik, Rosenheim Innere Medizin,
Rosenheim Kinderklinik, Rosenheim Schwerpunktpraxis,
Rostock Uni-Kinderklinik, Rostock Universität Innere
Medizin, Rotenburg/Wümme Kinderklinik, Rüsselsheim
Kinderklinik, Saaldorf-Surheim Diabetespraxis, Saalfeld
Thüringenklinik Kinderklinik, Saarbrücken Kinderklinik
Winterberg, Saarlouis Kinderklinik, Salzburg Kinderklinik,
Scheidegg Prinzregent Luitpold, Scheidegg Reha-
Kinderklinik Maximilian, Schwäbisch Gmünd Stauferklinik
Kinderklinik, Schweinfurt Kinderklinik, Schwerin Innere
Medizin, Schwerin Kinderklinik, Schwäbisch Hall Diakonie
Kinderklinik, Siegen Kinderklinik, Singen Hegauklinik
Kinderklinik, Sinsheim Innere Medizin, Spaichingen Innere
Medizin, St. Augustin Kinderklinik, St. Pölten Kinderklinik,
Stade Kinderklinik, Stolberg Kinderklinik, Stuttgart
Olgahospital Kinderklinik, Suhl Kinderklinik, Fachklinik
Sylt, Tettnang Innere Medizin, Traunstein diabetol.
Schwerpunktpraxis, Trier Kinderklinik der Borromäerinnen,
Trostberg Innere Medizin, Tübingen Uni-Kinderklinik,
Ulm Endokrinologikum, Ulm Schwerpunktpraxis
Bahnhofsplatz, Ulm Universitätsklinikum, Ulm
Universitätskinderklinik, Vechta Kinderklinik, Viersen
Kinderkrankenhaus St. Nikolaus, Villach Kinderklinik,



Journal of Diabetes Research 9

Villingen-Schwenningen Diabetesschule, Villingen-
Schwenningen Schwarzwald-Baar-Klinikum, Waiblingen
Kinderklinik, Waldshut Kinderpraxis, Waldshut-Tiengen
Kinderpraxis Biberbau, Waren-Müritz Kinderklinik, Weiden
Kinderklinik, Weingarten Kinderarztpraxis, Weisswasser
Kreiskrankenhaus, Wels Klinikum, Wernberg-Köblitz SPP,
Wetzlar Schwerpunkt-Praxis, Wetzlar/Braunfels Innere,
Wien Preyersches Kinderspital, Wien Rudolfstiftung, Wien
SMZ Ost Donauspital, Wien Uni-Kinderklinik, Wiesbaden
Horst-Schmidt-Kinderkliniken, Wiesbaden Kinderklinik
DKD, Wilhelmshaven Reinhard-Nieter-Kinderklinik,
Wilhelmshaven St. Willehad Innere Medizin, Wittenberg
Kinderklinik, Wolgast Innere Medizin, Worms-Weierhof,
Worms Kinderklinik, and Wuppertal Kinderklinik.
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