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ABSTR AcT

Introduction In Germany, inpatient rehabilitation is a well-
established additive option in the therapeutic concept for chil-
dren and adolescents with diabetes. However, its contribution 
in pediatric diabetes care is not known exactly. Our objective 
was to analyze inpatient rehabilitation in pediatric diabetes 
over eight years in Germany.
Methods We requested secondary data from the German 
Statutory Pension Insurance Scheme to evaluate all completed 
inpatient rehabilitations for children and adolescents with diabe-
tes (ICD-code E10-14) reimbursed by this institution between 
2006 and 2013. For each type of diabetes, we analyzed the 
distribution of admissions by year, age-group, sex, nationality, 
and other documented diagnoses. All analyses were conduct-
ed via remote computing with IBM SPSS Version 24.
Results Between 2006 and 2013, 5,403 admissions to inpa-
tient rehabilitation for 4,746 children and adolescents with 
diabetes were documented. For type 1 diabetes (T1D; 88.5 % 
of admissions), the number of yearly admissions increased from 
458 in 2006 to 688 in 2013 (p = 0.013), especially for age-
group > 5-10. The increase for type 2 diabetes (T2D) was not 
significant. Admissions were more frequent for girls (53.6 %, 
p ≤ 0.001), age > 10-15 years (42.8 %, p = 0.001), and German 
nationality (98.5 %). Obesity (T1D: 11.1 %; T2D: 87.9 %) and 
mental disorders (T1D: 11.6 %; T2D: 27.4 %) were the most 
frequent documented diagnoses in addition to diabetes.
Conclusion This study provides a comprehensive overview of 
inpatient rehabilitation for children and adolescents with dia-
betes over many years in Germany. Until 2013, inpatient reha-
bilitation remained important in pediatric diabetes care, espe-
cially for children with mental disorders or obesity.
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Introduction
Education is widely recognized as an essential part of diabetes man-
agement for children and adolescents with diabetes mellitus. In 
high-income countries, long-term pediatric diabetes care includes 
structured education programs, according to the International So-
ciety for Pediatric and Adolescent Diabetes guidelines [1]. In addi-
tion to general information on diabetes care, individual treatment 
goals are defined and disease management skills are trained. Ob-
jectives are not only self-management, but also psychosocial inte-
gration and the improvement of health-related quality of life [2].

In Germany, inpatient rehabilitation can be proposed when edu-
cation offered in the framework of acute hospital and outpatient care 
is not sufficient or when age appropriate education programs are not 
available [3, 4]. Indications are both medical and psychosocial [3, 5]. 
At the primarily medical level, target groups are pediatric patients 
with insufficient metabolic control, recurrent severe hypoglycemia 
or ketoacidosis, comorbidities or organ complications. At the psy-
chosocial level, the objective is to help children with school and/or 
family problems to cope better with the disease, and thereby to en-
hance participation in social activities. There is some evidence that 
spending a long time (generally four, sometimes six weeks) with 
other affected children of the same age and sharing experiences can 
improve self-management attitudes [6]. Furthermore, inpatient re-
habilitation can be proposed for age appropriate initial education 
following diabetes onset, or for training of insulin pump therapy, 
when such education is not available in the hometown [4, 7].

Until recently, inpatient rehabilitation for pediatric patients with 
diabetes only existed in Germany. In Austria, the first specific inpa-
tient rehabilitation center for children with chronic diseases, includ-
ing metabolic disorders, started in 2016-2017 [8, 9]. Contrary to 
inpatient rehabilitation, summer camps for children with diabetes 
are widespread all over the world to socialize with peers and devel-
op autonomy [6]. Most of the summer camps also include struc-
tured training with a multidisciplinary team in addition to recrea-
tional activities. However, participation to summer camps does not 
require an additional medical indication besides diabetes. In con-
trast, inpatient rehabilitation often targets children and adoles-
cents with specific diabetes-related problems which cannot be 
treated on an outpatient basis, and require longer multidisciplinary 
care not available in the acute hospital setting [10].

Inpatient rehabilitation for pediatric patients with diabetes is well 
established in Germany [10]. Positive effects in self-care management, 
metabolic control and participation were demonstrated for the year 
after the rehabilitation [3]. Nevertheless, mainly single center studies 
are available [11]. An integrative view of inpatient rehabilitation for 
children and adolescents with diabetes in Germany is therefore lack-
ing. Our objective was to analyze inpatient rehabilitation of children 
with diabetes between 2006 and 2013 in Germany in order to get a 
better understanding of its contribution to pediatric diabetes care.

Material and Methods

Study population
We requested secondary data from the German Statutory Pension 
Insurance Scheme and considered all admissions to inpatient reha-
bilitation for children and adolescents with any type of diabetes re-

imbursed by this institution during the years 2006-2013 (“Abge-
schlossene Rehabilitation im Versicherungsverlauf 2006–2013. 
Quelle: Forschungsdatenzentrum der Rentenversicherung, FDZ-
RV”). Inpatient rehabilitation for children and adolescents, as a cat-
egory defined by the German Statutory Pension Insurance Scheme 
(“Kinderrehabilitation”), includes not only all inpatient rehabilita-
tions of patients until the age of 18, but also those until the age of 
27 in case of vocational training, voluntary work in the social or en-
vironmental sector, federal volunteer service or disability with in-
ability to care for oneself. We selected cases if one of the five pos-
sible diagnoses in the discharge report was type 1 diabetes (T1D, 
coded as E10), type 2 diabetes (T2D, coded as E11) or other types 
of diabetes mellitus (coded as E12-14), according to ICD-10.

Statistical analysis
For each type of diabetes, we analyzed the distribution of admissions 
to inpatient rehabilitation by admission year, age group, sex, nation-
ality, federal state of residence, duration of rehabilitation stay, diag-
nosis for rehabilitation approval, as well as the prevalence of other di-
agnoses documented in the discharge report in addition to diabetes.

Age was calculated as the difference between the year of the 
 beginning of rehabilitation stay and the year of birth and was cat-
egorized into five groups (0-5, > 5–10, > 10–15, > 15–20, > 20–27 
years). Duration of rehabilitation stay was given in days, whereup-
on admission and discharge days were considered as a half day 
each. Approval diagnosis was categorized by the German Statuto-
ry Pension Insurance Scheme into ten major groups: musculoskel-
etal disorders, circulatory system diseases, endocrine and meta-
bolic disorders, respiratory disease (including asthma), neoplasms, 
genitourinary disorders, mental disorders, nervous system disor-
ders, skin disorders, and other disorders. For each rehabilitation 
stay, up to five diagnoses coded according to the ICD-10 and part-
ly pooled by the German Statutory Pension Insurance Scheme were 
mentioned in the discharge report. We grouped the most frequent 
diagnoses besides diabetes into the following categories: obesity 
(ICD-E65-68), mental disorders (ICD-F06-07, F10-48, F51-69, 
F90-99) including eating disorders (ICD-E50), respiratory infections 
(ICD-J00-42, J80-99), disorders of the thyroid gland (ICD-E00-07), 
asthma (ICD-J45-47), back pain (ICD-M40-41, M54), coeliac dis-
ease (ICD-K90-93), hypertension (ICD-I10-15), metabolic disor-
ders, including lactose intolerance or cystic fibrosis (ICD-E70-90), 
infectious and parasitic diseases (ICD-A00-99, B00-09, B15-99), 
disease of the blood (D50-85, D87-89), and neoplasms (ICD-C00-
26, C30-41, C4354, C56-58, C60-97, D00-48, D86).

The number of children with T1D in each federal state was cal-
culated by multiplying the number of inhabitants under 15 years 
by federal state in 2011 (German Federal Statistical Office [12]) by 
the assumed uniformly distributed national prevalence of 162 per 
100,000 children for T1D [13]. The prevalence of inpatient reha-
bilitation in each federal state was then estimated by dividing the 
mean number of admissions of patients per year by the number of 
children with T1D in each federal state.

We assessed whether the number of admissions for each type 
of diabetes depended on sex, on admission year or on age group 
using Pearson Chi2-test, and whether the prevalence of mental dis-
orders and obesity depended on age group using Pearson Chi2-test 
for T1D and Fisher’s exact test for T2D. The level of significance of 
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two-sided tests was set at p < 0.05. All statistical analyses were con-
ducted via remote computing with IBM SPSS Version 24.

Results
Between 2006 and 2013, 5,403 admissions to inpatient rehabilita-
tion for 4,746 children or adolescents with diabetes were docu-
mented. Of all patients, 11.8 % were admitted two or more times 
to rehabilitation in the analyzed time period.

T1D was indicated in 88.5 % of the discharge reports (n = 4,785), 
T2D in 8.4 % (n = 456), and other types of diabetes in 3.1 % (n = 167) 
(clear assignment was not possible in five cases because of double 
documentation). Median duration of rehabilitation stay was high-
er for T2D (42 days) than for all other types of diabetes (28 days).

As indicated in ▶Fig. 1, the number of admissions to inpatient 
rehabilitation increased between 2006 and 2013 for all types of di-
abetes, particularly for patients with T1D (from 458 in 2006 to 688 
in 2013, p = 0.013), and for patients with other types of diabetes 
(p = 0.019). For patients with T2D, the number of admissions did 
not increase significantly (p = 0.09). Relative frequencies of admis-
sions for each type of diabetes remained stable in the considered 
time period.

Demographic analysis
For each type of diabetes, the number of admissions depended on 
age group (p < 0.001). In patients with T1D, most of the admissions 
(42.7 %) concerned patients aged > 10-15 (▶Fig. 2b). The relative 
frequency of admissions for children aged > 5–10 increased from 
25.8 % in 2006 to 35.8 % in 2013, whereas admissions of children 
aged > 15–20 decreased from 21.0 % to 16.0 % in the same period 
(▶Fig. 2b). For patients with T2D or other types of diabetes, the 
largest part of the admissions (92.3 % and 80.2 %, respectively) were 
for age-groups > 10-15 and > 15-20 (▶Fig. 2c and d).

Female preponderance was present in admissions for all types of 
diabetes (52.1 % in T1D, 64.5 % in T2D, and 66.5 % in other types of di-
abetes, all p ≤ 0.001) and remained stable over time. Almost all admis-

sions concerned patients with German nationality (98.5 %), even if this 
proportion decreased slightly from 99.4 % in 2008 to 97.3 % in 2013.

As displayed on ▶Fig. 3, the estimated prevalence of inpatient 
rehabilitation among patients with T1D under 15 years of age liv-
ing in the “new” federal states (former Eastern Germany, GDR, with-
out Berlin) was higher in the considered time period than among those 
living in the “old” federal states (former Western Germany, FRG).

Other diagnoses besides diabetes
The most frequent diagnosis mentioned in the approval for inpatient 
rehabilitation for pediatric patients with diabetes was “endocrine 
and metabolic disorders” (96.3 % for patients with T1D, 84.4 % for 
patients with T2D or other types of diabetes). Approvals were also 
given for the diagnosis of mental disorders (1.7 % for T1D, 9.0 % for 
T2D and 4.8 % for other types of diabetes) or for respiratory diseases 
(0.7 % for T1D, 2.9 % for T2D, and 4.8 % for other types of diabetes).

Besides diabetes, 0.6 diagnoses were documented on average 
in the discharge report for T1D patients, compared with 1.9 for T2D 
patients. Overall, more diagnoses were documented for patients 
admitted more than one time in rehabilitation (0.8 diagnoses for 
T1D and 2.2 for T2D patients). ▶Table 1 lists the most frequent di-
agnoses documented in addition to diabetes during inpatient re-
habilitation. Mental disorders, obesity or respiratory infections 
were documented in about one-tenth of the discharge reports for 
patients with T1D. Obesity was the most frequent documented di-
agnosis for patients with T2D (present in almost 90 % of the dis-
charge reports), followed by mental disorders and hypertension. 
Results indicated no clear time trend for the prevalence of docu-
mented obesity or mental disorders between 2006 and 2013.

For both T1D and T2D, the prevalence of mental disorders doc-
umented in discharge reports increased with age. The increase was 
more pronounced in patients with T2D (from 9.1 % for patients 
aged > 5–10 years to 65.2 % for patients older than 20 years, 
p = 0.028), compared to patients with T1D (from 7.9 % to 23.7 %, 
p < 0.001) (▶Fig. 4). Documentation of obesity in discharge reports 
increased significantly with age in patients with T1D only (from 3.2 
to 20.3 %, from the youngest to the oldest age group, p < 0.001). 
Increase of documented obesity with age was not significant in pa-
tients with T2D (p = 0.09) (▶Fig. 4).

Most frequent diagnoses documented in discharge reports for 
patients older than 18 years (n = 240 admissions) are listed in 
▶Table 1S (Supporting Information, online).

Discussion and Conclusions
This analysis aimed to give an integrative view of inpatient rehabili-
tation for children and adolescents with diabetes in Germany be-
tween 2006 and 2013. We found that T1D was specified in 88.5 %, 
T2D in 8.4 %, and other types of diabetes in 3.1 % of the discharge re-
ports. The number of admissions increased significantly in this time 
period for T1D (especially for age group > 5-10) and other types of 
diabetes, but not for T2D. Overall, admissions were more frequent 
for girls, for German nationality, and for residents of the former East-
ern Germany. For both T1D and T2D, the most frequent document-
ed diagnoses besides diabetes were obesity and mental disorders. 
The prevalence of both diseases increased with age, except for obe-
sity in patients with T2D, which remained quite stable at a high level.

▶Fig. 1 Admissions to pediatric inpatient rehabilitation by diabetes 
type between 2006 and 2013. Data source: German Statutory Pen-
sion Insurance Scheme (FDZ-RV - RSDLV13ZIBMT).
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▶Fig. 2 Admissions to pediatric inpatient rehabilitation by diabetes type and age group between 2006 and 2013. Data source: German Statutory 
Pension Insurance Scheme (FDZ-RV - RSDLV13ZIBMT).
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T1D was the most frequent type of diabetes documented in dis-
charge reports. Inpatient rehabilitation is a well-established addi-
tive option in the therapeutic concept for children and adolescents 
with T1D in Germany. Inpatient rehabilitation is not only indicated 
in case of insufficient metabolic control, recurrent severe hypogly-
cemia or ketoacidosis, comorbidities or organ complications, but 
also to enable the composition of age-appropriate education 
groups [3, 4, 7].

Discharge reports indicated a higher number of comorbidities 
for children and adolescents with T2D compared to patients with 

T1D. In addition to obesity, present in almost 90 % of the discharge 
reports for T2D, mental disorders, hypertension, metabolic disor-
ders, disorders of the thyroid gland, and/or asthma were the most 
frequent diagnoses mentioned. International studies confirmed 
that childhood obesity is associated with higher risk of psycholog-
ical and physical comorbidities, in particular asthma, metabolic risk 
factors, internalizing disorders, attention deficit hyperactivity dis-
order, and decreased health-related quality of life [14]. Further-
more, the higher prevalence of comorbidities in T2D might be one 
explanation for the longer mean duration of rehabilitation stay 
found for these patients compared with patients with other types 
of diabetes.

Our findings indicate that admissions to inpatient rehabilitation 
for children and adolescents with T1D and other types of diabetes 
significantly increased between 2006 and 2013, whereas increase 
of admissions for children with T2D was not significant. These re-
sults are in line with the increasing incidence of T1D and the stable 
incidence of T2D observed since 2005 in the German pediatric pop-
ulation [15, 16]. The magnitude of the increase in the admissions for 
T1D (about 50 % between 2006 and 2013) corresponds to the in-
crease of the incidence rate of childhood T1D reported by Patterson 
and colleagues (approximately 3 – 4 % per annum across  Europe for 
the time period 1989–2008) [17]. On the other hand, the increase 
of the admissions to inpatient rehabilitation for children and adoles-
cents with T1D contrasts with the general decline of the admissions 
to inpatient rehabilitation for children and adolescents in Germany 
in this time period (-15 % between 2006 and 2013) [18].

Between 2006 and 2013, the proportion of admissions for pa-
tients with T1D aged > 5-10 increased whereas the proportion 
aged > 15-20 decreased in the same period. In conformity with 
these results, our group reported recently that the chance of hos-
pital admissions for pediatric patients with T1D compared to that 
without T1D in Germany was the highest for the age group > 5–10 
[19]. One explanation is that the increase of T1D incidence  
in  Europe is highest in the youngest children [16]. Therefore we  

▶Table 1 Most frequent documented diagnoses besides diabetes, stratified by diabetes type.

Other diagnoses documented Type 1 diabetes  
(n = 4,785 admissions * )

Type 2 diabetes  
(n = 456 admissions * )

Other types of diabetes * *   
(n = 167 admissions * ) ( * * IcD: E12-E14)

Mental disorders (of which eating 
disorders)

556
(32)

11.6 %
(0.7 %)

125
(16)

27.4 %
(3.5 %)

23
(3)

13.8 %
(1.8 %)

Obesity 529 11.1 % 401 87.9 % 83 49.7 %

Respiratory infections 516 10.8 % 40 8.8 % 17 10.2 %

Disorders of the thyroid gland 298 6.2 % 48 10.5 % 17 10.2 %

Asthma 244 5.1 % 46 10.1 % 16 9.6 %

Back pain 197 4.1 % 35 7.7 % 7 4.2 %

Coeliac disease 183 3.8 % 1 0.2 % 2 1.2 %

Hypertension 127 2.7 % 105 23.0 % 23 13.8 %

Metabolic disorders (e. g. lactose 
intolerance, cystic fibrosis)

110 2.3 % 63 13.8 % 61 36.5 %

Infectious and parasitic diseases 84 1.8 % 9 2.0 % 24 14.4 %

Disease of the blood 22 0.5 % 2 0.4 % 3 1.8 %

Neoplasms 11 0.2 % 9 2.0 % 3 1.8 %

Absolute and relative frequencies of diagnoses documented in addition to diabetes in discharge reports for pediatric inpatient rehabilitation between 
2006 and 2013 (each discharge report contains up to five diagnoses); Data source: German Statutory Pension Insurance Scheme (FDZ-RV – RSDLV13ZIBMT); 
*  Overall n = 5,408 admissions, of which five documenting two different types of diabetes.

▶Fig. 4 Prevalence of obesity and mental disorders by age group in 
discharge reports of inpatient rehabilitation for children and adoles-
cents with diabetes between 2006 and 2013. Data source: German 
Statutory Pension Insurance Scheme (FDZ-RV - RSDLV13ZIBMT).
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assume that inpatient rehabilitation following complications have 
become less frequent compared to indications related to diabetes 
onset, like e. g. initial education or training for insulin pump. More-
over, due to changes in society, rehabilitation seems to have be-
come less attractive for adolescents than for children of other age 
categories [20].

Preponderance of girls in inpatient rehabilitation conforms to a 
monocentric analysis considering inpatient rehabilitation for pedi-
atric diabetes between 2004 and 2016 [11]. Girls with T1D have also 
a higher chance of hospital admission compared to boys, probably 
in consequence of more frequent acute diabetes-related complica-
tions [19]. Furthermore, we can speculate if the willingness to spend 
many weeks outside of the family is higher in girls than in boys.

Almost all admissions to inpatient rehabilitation were for pa-
tients with German nationality, even if the proportion of foreign 
patients tended to increase very slowly. The definition of German 
nationality includes persons with migration background, when they 
have at least one German parent, or when they are born in Germany 
from 2000 on, with one parent living in Germany since eight years 
or longer. Official German statistics indicate a lower proportion of 
children with German nationality (90 %-93 %, depending on the age 
range) compared to that in children with diabetes participating in 
rehabilitation [21]. Several facts could explain why foreign patients 
with diabetes were underrepresented in inpatient rehabilitation. 
First, application for rehabilitation might constitute an obstacle for 
some foreign families (fear of administrative procedures and lan-
guage comprehension difficulties) [20]. Furthermore, there may 
exist cultural barriers against long stays of children outside of the 
family [20]. Finally, the prevalence of T1D tends to be smaller in 
some non-European populations [22, 23].

We found that children with T1D living in the “new” federal states 
utilized more inpatient rehabilitations compared to those living in 
the Western part of the country. This is possibly due to historical dif-
ferences in health systems and different traditions of inpatient reha-
bilitation that are lasting after German reunification. Until 1989, dia-
betes structures with a multidisciplinary team were scarce in the East-
ern part of the country, especially in Saxony-Anhalt and Thuringia, 
where mainly small hospitals were present. A centralized institution, 
the Central institute for diabetes in Karlsburg (Mecklenburg-West 
Pomerania) therefore organized diabetes education for children and 
adults with diabetes for the Eastern part of Germany, in the form of 
holiday camps or inpatient rehabilitation [24]. Hence, inpatient re-
habilitation was common in this part of the country.

The two most frequent diagnoses documented besides diabe-
tes in discharge reports were obesity and mental disorders. This is 
in line with the most frequent diagnoses mentioned in approval 
decision for inpatient rehabilitation for all pediatric patients (with 
or without diabetes) in Germany: mental disorders (24.0 %), fol-
lowed by obesity (19.3 %), and asthma (17.2 %) [25]. Inpatient re-
habilitation for pediatric diabetes is primarily proposed to patients 
with additional problems besides diabetes, in particular family or 
school problems, or insufficient metabolic control. Thus we expect-
ed a higher prevalence of mental disorders and of obesity in chil-
dren and adolescents with diabetes who took part in rehabilitation 
compared to peers with diabetes who did not. Data from the DPV 
registry from 2014 indicate a prevalence of 7.5 % of mental disor-
ders in T1D patients younger than 18 years of age [26]. As expect-

ed, this is less than in our results. Similarly, prevalence of obesity 
in discharge reports for T1D is higher compared to peers with T1D 
outside of rehabilitation (5 % in the age group 2- < 18 years, based 
on KiGGS reference data, German Health Interview and Examina-
tion Survey for Children and Adolescents) [27].

In our findings, the prevalence of mental disorders documented 
in discharge reports increased with age for both T1D and T2D, and 
the prevalence of obesity became more frequent with age in patients 
with T1D. In pediatric patients without diabetes in Germany, the 
prevalence of obesity increased with age [28] but not the risk of  
mental disorders [29].

Multicenter studies on inpatient rehabilitation in children and 
adolescents with diabetes in Germany are very scarce. To our best 
knowledge, only one national multicenter study exists, analyzing 
the effect of inpatient rehabilitation in a selection of 1,282 pediat-
ric patients with T1D between 1996 and 2010 [3]. However, we are 
not able to ascertain the representativeness of the selected popu-
lation. Moreover, comparisons with our findings are difficult, be-
cause in this study, nationality was not reported and age groups 
differed. Furthermore, data on other types of diabetes or comor-
bidities were not available.

We used data from the German Statutory Pension Insurance 
Scheme that funds almost all inpatient rehabilitation for children 
and adolescents in Germany, so that we assume a high represent-
ativeness [30]. However, we could not evaluate data completeness 
and quality. In particular comorbidities may have been underreport-
ed. In addition, diagnoses for rehabilitation approval as well as diag-
noses in discharge reports were partly pooled by the German Statu-
tory Pension Insurance Scheme, so that comparisons are difficult. A 
further limitation is that data about metabolic parameters are not 
collected by the German Statutory Pension Insurance Scheme; 
hence, no information on metabolic control could be given. Never-
theless, this seems to be the first study which describes demograph-
ics and comorbidities of almost all inpatient rehabilitation of children 
with diabetes in Germany, and their time trends over many years.

Note added in proof: After submission of this work, Schiel et al. 
published an analysis of pediatric patients with diabetes admitted 
to rehabilitation in Germany based on the DPV registry, which also 
includes admissions financed by the German Statutory Health In-
surance [31].

Author Contributions
M.A and R.W.H. designed the study. M.A. analyzed the study data, 
wrote the manuscript and created figures. B.B., R.S., R.S., S.K., T.H, 
and R.W.H. contributed to the discussion and reviewed/edited the 
manuscript.

Acknowledgements
We thank the German Statutory Pension Insurance Scheme for pro-
viding data *  on inpatient rehabilitation of children and adolescents 
with any type of diabetes during the years 2006-2013 for data anal-
ysis via remote computing (* “Abgeschlossene Rehabilitation im 
Versicherungsverlauf 2006-2013. Quelle: Forschungsdatenzen-
trum der Rentenversicherung, FDZ-RV”).

330

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



Auzanneau M et al. Rehabilitation in Pediatric Diabetes … Exp Clin Endocrinol Diabetes 2020; 128: 325–331

Funding
This analysis was supported by the German Center for Diabetes Re-
search (DZD), by the German Diabetes Association (DDG), and by 
the Association of Diabetic Children and Adolescents (BdKJ).

Conflict of Interest

No conflict of interest has been declared by the authors.

References

[1] Lange K, Swift P, Pankowska E et al. ISPAD Clinical Practice Consensus 
Guidelines 2014. Diabetes education in children and adolescents. 
Pediatr Diabetes 2014; 15: 77–85

[2] Martin D, Lange K, Sima A et al. Recommendations for age-appropriate 
education of children and adolescents with diabetes and their  
parents in the European Union. Pediatr Diabetes 2012; 13: (Suppl 16): 
20–28

[3] Stachow R, Schiel R, Koch S et al. Effects of inpatient rehabilitation on 
children and adolescents with type 1 diabetes. Multicentre DPV-Wiss 
analysis. Monatsschr Kinderheilkd 2013; 8: 727–734

[4] Fröhlich C, Hermann T, Koch S et al. Indikationen für eine stationäre 
Rehabilitation von Kindern und Jugendlichen mit Typ-1-Diabetes – 
eine bundesweite „DPV-Wiss“-Analyse. Diabetol Stoffwechs 2008; 53: 
256–263

[5] Bundesarbeitsgemeinschaft für Rehabilitation (BAR).  Gemeinsames 
Rahmenkonzept [online publication], 2008. Available from https://
www.bar-frankfurt.de/fileadmin/dateiliste/publikationen/arbeitsmate-
rialien/downloads/Gemeinsames_Rahmenkonzept.pdf. Accessed 26 
march 2018 

[6] Barone MT, Vivolo MA, Madden PB. Are diabetes camps effective?  
Diabetes Res Clin Pract 2016; 114: 15–22

[7] Neu A, Bürger-Büsing J, Danne T et al. Diagnosis, therapy and 
follow-up of diabetes mellitus in children and adolescents [German]. 
Diabetol Stoffwechs 2016; 35–116

[8] Förderverein Kinder- und Jugendlichenrehabilitation in Österreich. 
Available from https://www.foerderverein-kinderreha.at/geschichte/ 
Accessed 29 August 2018

[9] Sperl W. Rehabilitation von Kindern und Jugendlichen in Österreich. 
Ein Blick zurück und nach vorne. Paediatr Paedoleog 2017; 52:  
256–263

[10] Schiel R, Stachow R, Fröhlich C et al Psychosocial Characteristics of 
Children and Adolescents with Type 1 Diabetes Mellitus Admitted to an 
In-Patient Rehabilitation Procedure – A German-Wide “DPV-Wiss”-
Analysis [German]. Diabetol Stoffwechs 2010; 5: 104–109

[11] Schiel R, Perenthaler T, Müller S et al. Rehabilitation bei Kindern und 
Jugendlichen mit Diabetes mellitus: "Was hat sich in den letzten 12 
Jahren verändert?". Präv Gesundheitsf 2017; 12: 232–232

[12] Statistisches Bundesamt (Destatis). Ergebnisse auf Grundlage des 
Zensus 2011 (09.05.2011). 2011; Available at https://www.statistik-bw.
de/Statistik-Portal/de_jb01_z2.asp. Accessed 16 August 2017

[13] Rosenbauer J, Bächle C, Stahl A et al. Prevalence of type 1 diabetes 
mellitus in children and adolescents in Germany [German]. Diabetologia 
2012; 55 (S1): S369 (Abstract)

[14] Pulgaron ER. Childhood obesity: a review of increased risk for physical 
and psychological comorbidities. Clin Ther 2013; 35: A18–A32

[15] Holl RW, Grabert M. “Versorgung von Kindern und Jugendlichen mit 
Diabetes” in Deutsche Gesundheitsbericht. Diabetes 2015. Deutsche 
Diabetes Gesellschaft (DDG) und diabetesDE p.128–138

[16] Patterson CC, Dahlquist GG, Gyurus E et al. Incidence trends for 
childhood type 1 diabetes in Europe during 1989-2003 and predicted 
new cases 2005-20: A multicentre prospective registration study. 
Lancet 2009; 373: 2027–2033

[17] Patterson CC, Gyurus E, Rosenbauer J et al. Trends in childhood type 1 
diabetes incidence in Europe during 1989-2008: Evidence of non-uni-
formity over time in rates of increase. Diabetologia 2012; 55: 2142–2147

[18] Deutsche Rentenversicherung Bund. Reha-Bericht 2018.  Die 
medizinische und berufliche Rehabilitation der Rentenversicherung im 
Licht der Statistik p. 22

[19] Bohn B, Schwandt A, Ihle P et al. Hospital admission in children and 
adolescents with or without type 1 diabetes from Germany: An 
analysis of statutory health insurance data on 12 million subjects. 
Pediatr Diabetes 2018; 19: 721–726

[20] Jürgensen M, Großmann N, Thyen U. “I would not even think of 
applying!” – Barriers to Claiming Benefits for Rehabilitation Services 
for Children and Adolescents from Families’ Perspectives [German]. 
RehabilitatioN 2017; 56: 109–118

[21] Statistische Ämter des Bundes und der Länder.  Bevölkerung nach 
Migrationsstatus regional 2011 Available from https://www.destatis.
de/DE/Publikationen/Thematisch/Bevoelkerung/MigrationIntegration/
BevoelkerungMigrationsstatus.html. Accessed 22 February 2018  

[22] Maahs DM, West NA, Lawrence JM et al. Epidemiology of type 1 
diabetes. Endocrinol Metab Clin North Am 2010; 39: 481–497

[23] Mayer-Davis EJ, Lawrence JM, Dabelea D et al. Incidence Trends of Type 1 
and Type 2 Diabetes among Youths, 2002-2012. N Engl J Med 2017; 
376: 1419–1429

[24] Bruns W. 50 Jahre DDG! Die Geschichte der Diabetologie in der DDR. 
Deutsche Diabetes Gesellschaft 2014:  p.68–79

[25] Korzilius H. Kinder- und Jugendrehabilitation. Sinkende Antragszahlen. 
Dtsch Arztebl 2017; Jg 114: 1713

[26] Holl RW, Prinz N. "Versorgung von Kindern und Jugendlichen mit 
Diabetes", in Deutscher Gesundheitsbericht, Diabetes 2016. Deutsche 
Diabetes Gesellschaft (DDG) und diabetesDE : p. 124–135

[27] DuBose SN, Hermann JM, Tamborlane WV et al. Obesity in youth with 
type 1 diabetes in Germany, Austria, and the United States. J Pediatr 
2015; 167: 627–632

[28] Schienkiewitz A, Brettschneider AK, Damerow S et al . Overweight and 
obesity among children and adolescents in Germany. Results of the 
cross-sectional KiGGS Wave 2 study and trends.  Journal of Health 
Monitoring 2018 ; 3: 15–22

[29] Holling H, Schlack R, Petermann F et al. Psychopathological problems 
and psychosocial impairment in children and adolescents aged 3-17 
years in the German population: Prevalence and time trends at two 
measurement points (2003-2006 and 2009-2012): Results of the 
KiGGS study: first follow-up (KiGGS Wave 1). Bundesgesundheitsblatt 
Gesundheitsforschung Gesundheitsschutz 2014; 57: 807–819

[30] Ueberschär I. Begutachtung von Kindern und Jugendlichen. Kinder- 
und Jugendlichenrehabilitation. Med Sachverstand 2016; 5: 208

[31] Schiel R, Stachow R, Hermann T et al. Rehabilitation in Germany 
2004-2016 A Multicenter Analysis Over a Period of 13 Years in Children 
and Adolescents with Diabetes Mellitus. Exp Clin Endocrinol Diabetes 
2018. 2018,  doi:10.1055/a-0594-9311 [Epub ahead of print]

331

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.

http://https://www.foerderverein-kinderreha.at/geschichte/
http://https://www.statistik-bw.de/Statistik-Portal/de_jb01_z2.asp
http://https://www.statistik-bw.de/Statistik-Portal/de_jb01_z2.asp


Article Thieme

Auzanneau M et al. Rehabilitation in Pediatric Diabetes … Exp Clin Endocrinol Diabetes

Supplementary Material

▶Table 1S Most frequent documented diagnoses besides diabetes for adolescents older than 18 years, stratified by diabetes type.

Other diagnoses documented Type 1 diabetes  
(n = 155 admissions)

Type 2 diabetes  
(n = 61 admissions)

Other types of diabetes * *   
(n = 24 admissions) ( * * IcD: E12–E14)

Mental disorders (of which eating 
disorders)

36
(6)

23.2 %
(3.9 %)

26
(8)

42.6 %
(13.1 %)

5 
( * )

20.8 %
( * )

Obesity 28 18.1 % 52 85.2 % 4 16.7 %

Respiratory infections 9 5.8 % 4 6.6 %  *  * 

Disorders of the thyroid gland 30 19.4 % 9 14.8 %  *  * 

Asthma 9 5.8 % 6 9.8 % 4 16.7 %

Back pain 10 6.5 % 6 9.8 %  *  * 

Coeliac disease  *  *  *  *  *  * 

Hypertension 8 5.2 % 16 26.2 %  *  * 

Metabolic disorders (e. g. lactose 
intolerance, cystic fibrosis)

19 12.3 % 11 18.0 % 14 58.3 %

Infectious and parasitic diseases  *  *  *  * 7 29.2 %

Disease of the blood 6 3.9 %  *  *  *  * 

Neoplasms 5 3.2 %  *  *  *  * 

Absolute and relative frequencies of diagnoses documented in addition to diabetes in discharge reports for inpatient rehabilitation for adolescents 
older than 18 years between 2006 and 2013 (each discharge report contains up to five diagnoses); *  3 admissions or less; Data source: German 
Statutory Pension Insurance Scheme (FDZ-RV – RSDLV13ZIBMT).
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