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Background
In recent years, the prevalence of overweight and obesity 
among children in Germany has stabilised at a high level [1]. 
Children and adolescents with overweight or obesity have 
an increased risk that an excessive body weight will persist 
throughout childhood and adolescence until adulthood [2]. 
For Germany, there are only a few prospective studies avail-
able that have examined the development of overweight 
and obesity among children and young people [3-5]. 

With the completion of KiGGS Wave 2, measurements 
of body height and weight in a population-based cohort 
are once again available. This allows us to describe the 
progression of children and adolescents with and without 
overweight or obesity at the time of the initial examination 
(KiGGS baseline study, 2003-2006) over a period of eleven 
years. The focus of this article is overweight and obesity 
among children who were aged 2 to 6 years at the time of 
the KiGGS baseline study and the transition probabilities 
until they reach the ages of 12 to 17 years at the time of 
KiGGS Wave 2. 

Indicator and methodology
The KiGGS baseline interview and examination survey 
(2003-2006) included 17,641 children and adolescents aged 
0 to 17 years, of which 4,820 were aged 2 to 6 years [6, 7]. 

In the second follow-up survey (KiGGS Wave 2, 2014-2017) 
10,853 children and adolescents aged 10 to 31 years old 
participated again [8]. The present analyses are based on 
data from children and adolescents for which valid mea-
surements on body height and weight were available both 
for the KiGGS baseline study at the age of 2 to 6 years as 
well as at the age of 12 to 17 years at the time of KiGGS 
Wave 2 (n=2,568 children and adolescents; n=1,311 girls, 
n=1,257 boys).

The body mass index (BMI, in kg/m2) was calculated 
from body weight and height. Normal weight (≤90th per-
centile, P90), overweight (>P90 to ≤P97) and obesity 
(>P97) were defined using the national German per centiles 
[9, 10]. Overweight is thus defined as overweight without 
obesity.

In the present article, the proportions (%, including  
95% confidence intervals, 95% CI) of cohort participants 
with and without overweight or obesity at the time of  
participation in the KiGGS baseline study and KiGGS  
Wave 2 are reported. Furthermore, transition probabilities 
(%, 95% CI) for overweight and obesity within the observa-
tion period of eleven years are presented. 

In the analyses, weighting factors were used to take into 
account possible bias due to drop-out and selective repar-
ticipation [8]. 
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Results
At the beginning of the KiGGS cohort study, 7% (95% CI: 
6%-8%) of the study population aged 2 to 6 years were 
overweight and 3% (95% CI: 2%-4%) were obese. After 
eleven years of follow-up at the time of KiGGS Wave 2, the 
proportion of adolescents who presented with overweight 
(9%; 95% CI: 8%-11%) or obesity (8%; 95% CI: 7%-10%) 
was considerably higher. 

The majority of the 2 to 6 year-old girls and boys with-
out overweight or obesity at the KiGGS baseline study had 
no overweight or obesity in adolescence, either (86%, 
95% CI: 84%-88%). 8% (95% CI: 7%-10%) of these chil-
dren developed overweight and 5% (95% CI: 4%-7%) obe-
sity. Of the 2 to 6 year-old children without obesity, 93% 
(95% CI: 91%-95%) continued without obesity in adoles-
cence.

KiGGS Wave 2 

Second follow-up to the German Health 
Interview and Examination Survey for Children 
and Adolescents 

Data owner: Robert Koch Institute 

Aim: Providing reliable information on health 
status, health-related behaviour, living condi-
tions, protective and risk factors, and health 
care among children, adolescents and young 
adults living in Germany, with the possibility 
of trend and longitudinal analyses 

Study design: Combined cross-sectional and 
cohort study 

Cross-sectional study in KiGGS Wave 2
Age range: 0 -17 years
Population: Children and adolescents with 
permanent residence in Germany
Sampling: Samples from official residency 
registries - randomly selected children and  
adolescents from the 167 cities and municipal-
ities covered by the KiGGS baseline study
Sample size: 15,023 participants 

KiGGS cohort study in KiGGS Wave 2
Age range: 10 -31 years
Sampling: Re-invitation of everyone who took 
part in the KiGGS baseline study and who 
was willing to participate in a follow-up 
Sample size: 10,853 participants  

KiGGS survey waves
▶  KiGGS baseline study (2003-2006),

examination and interview survey
▶  KiGGS Wave 1 (2009-2012),

interview survey
▶  KiGGS Wave 2 (2014-2017),

examination and interview survey

More information is available at 
www.kiggs-studie.de/english

Figure 1: Development of overweight and obesity (n=1,311 girls, n=1,257 boys) 
Source: KiGGS baseline study (2003-2006), KiGGS Wave 2 (2014-2017)
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studies published so far [2]. In addition, in the KiGGS 
cohort approximately 1 in 12 children without overweight 
or obesity develops obesity from kindergarten and pre-
school age, and approximately 1 in 19 children develops 
obesity.

The results of the KiGGS cohort confirm that a higher 
body weight acquired at young ages often remains until 
adolescence. This illustrates the necessity to prevent the 
development of obesity both during kindergarten and 
school age. Less than half of the children manage to 
develop normal weight once they have acquired overweight 
or obesity. When interpreting these results, it must be taken 
into account that in longitudinal studies, such as the KiGGS 
cohort, the estimates are likely to be optimistic, since it 
cannot be excluded that adolescents with an excessively 
high body weight have participated less frequently in the 
study of KiGGS Wave 2 and that the proportions of persis-
tent obesity or overweight are thus underestimated.

Due to different classification systems for overweight 
and obesity at the age of less than 18 years (percentiles) 
compared to adults starting at the age of 18 years (fixed 
cutoffs, e.g. 30 kg/m2 for obesity), the present analysis was 
restricted to the age group of 2 to 6 year-old children at the 
time of the KiGGS baseline study, so that they remained 
under 18 years of age in KiGGS Wave 2. In further analyses, 
it will be necessary to investigate the older age groups in 
more detail in order to describe the development of over-
weight and obesity through young adulthood. In addition, 
it is planned to identify determinants of different develop-
ment states of overweight and obesity, and to describe the 
effects of overweight and obesity on future health behav-
iour.

Of the 2 to 6 year-old children with overweight, 24% 
(95% CI: 17%-33%) remained in this category after eleven 
years, 29% (95% CI: 20%-39%) changed to obesity and 
47% (95% CI: 37%-57%) were no longer overweight or obese 
in adolescence. Of the children with obesity, 65% (95% CI: 
47%-80%) remained obese, while 11% (95% CI: 5%-24%) 
changed to the category overweight and 24% (95% CI: 12%-
42%) shifted into the normal weight category in adoles-
cence (Figure 1). 

Discussion
The first results of the KiGGS cohort on the development 
of overweight and obesity over time indicate that the vast 
majority of children in kindergarten and preschool age with-
in the study period are neither affected by overweight nor 
by obesity. However, the proportion of overweight and 
obese children in this young age group increases consid-
erably during school age until adolescence. These changes 
can also be observed with prevalence estimates over time 
(trends) from the cross-sectional surveys of the KiGGS 
study [7, 8].

The first analyses of individual tracking of overweight 
and obesity in the KiGGS cohort also indicate that an exces-
sive body weight among children in kindergarten and pre-
school age often remains until adolescence. Obesity in 
children in the age group 2 to 6 years is still present in 
more than half of them in adolescence; in addition, approx-
imately one in four of the overweight children changes to 
the obesity category with increasing age. In summary, more 
than half of the 2 to 6 year-old children with overweight or 
obesity remain overweight or obese as adolescents. This 
result is also confirmed by a systematic review of cohort 



Journal of Health Monitoring

Journal of Health Monitoring 2018 3(1)

Journal of Health Monitoring

7575

ABSTRACTDevelopment of overweight and obesity in children

Acknowledgement
Foremost we would like to express our gratitude to both 
the participants and their parents. We would also like to 
thank everyone at the 167 study sites who provided us with 
space and active sup-port on site. 

KiGGS Wave 2 could not have been conducted without 
the dedication of numerous colleagues at the Robert Koch 
Institute. We would especially like to thank the study teams 
for their excellent work and their exceptional commitment 
during the three-year data collection phase. 

References
1. Schienkiewitz A, Brettschneider AK, Damerow S et al. (2018)

Overweight and obesity among children and adolescents in Ger-
many. Results of the cross-sectional KiGGS Wave 2 study and
trends. Journal of Health Monitoring 3(1):15-22.
www.rki.de/journalhealthmonitoring-en (As at 15.03.2018)

2. Simmonds M, Llewellyn A, Owen CG et al. (2016) Predicting
adult obesity from childhood obesity: a systematic review and
meta-analysis. Obes Rev 17(2):95-107

3. Plachta-Danielzik S, Landsberg B, Johannsen M et al. (2010)
Determinants of the prevalence and incidence of overweight in
children and adolescents. Public Health Nutr 13(11):1870-1881

4. von Kries R, Beyerlein A, Muller MJ et al. (2012) Different
age-specific incidence and remission rates in pre-school and pri-
mary school suggest need for targeted obesity prevention in
childhood. Int J Obes (Lond) 36(4):505-510

5. von Kries R, Reulen H, Bayer O et al. (2013) Increase in preva-
lence of adiposity between the ages of 7 and 11 years reflects low-
er remission rates during this period. Pediatr Obes 8(1):13-20

6. Hölling H, Schlack R, Kamtsiuris P et al. (2012) Die KiGGS- 
Studie: Bundesweit repräsentative Längs- und Querschnittstudie
zur Gesundheit von Kindern und Jugendlichen im Rahmen des
Gesundheitsmonitorings am Robert Koch-Institut. Bundes-
gesundheitsbl Gesundheitsforsch Gesundheitsschutz 55(6-
7):836-842.
http://edoc.rki.de/oa/articles/relX5Hqebbmw/PDF/274v5EO-
ZD1xJY.pdf (As at 01.03.2018)

Corresponding author
Dr Anja Schienkiewitz
Robert Koch Institute 

Department of Epidemiology and Health Monitoring
General-Pape-Str. 62–66 
D-12101 Berlin, Germany

E-mail: SchienkiewitzA@rki.de

Data protection and ethics 
KiGGS Wave 2 is subject to strict compliance with the data 
protection provisions set out in the Federal Data Protec-
tion Act. Hannover Medical School’s ethics committee 
assessed the ethics of the study and provided its approval 
(No. 2275-2014). Participation in the study was voluntary. 
The participants and/or their parents/legal guardians were 
also informed about the aims and contents of the study, 
and about data protection. Informed consent was obtained 
in writing.

Funding
KiGGS is funded by the Federal Ministry of Health and the 
Robert Koch Institute.

Conflicts of interest
The authors declared no conflicts of interest.

Please cite this publication as
Schienkiewitz A, Damerow S, Mauz E, Vogelgesang F,  

Kuhnert R et al. (2018) Development of overweight and obesity  
in children. Results of the KiGGS cohort.  
Journal of Health Monitoring 3(1): 72-77.  

DOI 10.17886/RKI-GBE-2018-030.2

www.rki.de/journalhealthmonitoring-en
http://edoc.rki.de/oa/articles/relX5Hqebbmw/PDF/274v5EOZD1xJY.pdf
http://edoc.rki.de/oa/articles/relX5Hqebbmw/PDF/274v5EOZD1xJY.pdf


Journal of Health Monitoring

Journal of Health Monitoring 2018 3(1)

Development of overweight and obesity in childrenJournal of Health Monitoring

7676

ABSTRACT

7. Kamtsiuris P, Lange M, Schaffrath Rosario A (2007) Der Kinder- 
und Jugendgesundheitssurvey (KiGGS): Stichprobendesign,
Response und Nonresponse-Analyse. Bundesgesundheitsbl
Gesundheitsforsch Gesundheitsschutz 50(5-6):547-556.
http://edoc.rki.de/oa/articles/reeMwKaQj7lM/PDF/24z8sbCK-
0My3s.pdf (As at 01.03.2018)

8. Lange M, Hoffmann R, Mauz E et al. (2018)KiGGS Wave 2 longi-
tudinal component – data collection design and developments in
the numbers of participants in the KiGGS cohort. Journal of
Health Monitoring 3(1):92-107.
www.rki.de/journalhealthmonitoring-en (As at 15.03.2018)

9. Kromeyer-Hauschild K, Moss A, Wabitsch M (2015) Referenz-
werte für den Body-Mass-Index für Kinder, Jugendliche und
Erwachsene in Deutschland: Anpassung der AGA-BMI-Referenz
im Altersbereich von 15 bis 18 Jahren. Adipositas 9:123-127

10. Kromeyer-Hauschild K, Wabitsch M, Kunze D et al. (2001)
Perzentile für den Body-Mass-Index für das Kindes- und Jugend-
alter unter Heranziehung verschiedener deutscher Stichproben.
Monatsschrift Kinderheilkunde 149:807-818

http://edoc.rki.de/oa/articles/reeMwKaQj7lM/PDF/24z8sbCK0My3s.pdf
http://edoc.rki.de/oa/articles/reeMwKaQj7lM/PDF/24z8sbCK0My3s.pdf
www.rki.de/journalhealthmonitoring-en


Journal of Health Monitoring

Journal of Health Monitoring 2018 3(1)

Development of overweight and obesity in childrenJournal of Health Monitoring

7777

ABSTRACT

Imprint

This work is licensed under a 
Creative Commons Attribution 4.0 

International License.

The Robert Koch Institute is a Federal Institute within  
the portfolio of the German Federal Ministry of Health

Journal of Health Monitoring

Publisher
Robert Koch Institute
Nordufer 20 
D-13353 Berlin, Germany

Editors
Susanne Bartig, Johanna Gutsche, Dr Birte Hintzpeter,  
Dr Franziska Prütz, Martina Rabenberg, Alexander Rommel, 
Stefanie Seeling, Martin Thißen, Dr Thomas Ziese
Robert Koch Institute
Department of Epidemiology and Health Monitoring
Unit: Health Reporting
General-Pape-Str. 62–66
D-12101 Berlin
Phone: +49 (0)30-18 754-3400
E-mail: healthmonitoring@rki.de
www.rki.de/journalhealthmonitoring-en

Typesetting
Gisela Dugnus, Alexander Krönke, Kerstin Möllerke

Translation 
Simon Phillips/Tim Jack

ISSN 25112708

NoteNo
External contributions do not necessarily reflect the opinions of the 
Robert Koch Institute.

Erratum, page 73
In an earlier version of this article, the labels of the columns 

"overweight" and "obesity" were switched in Figure 1 on page 73. 
The labelling has been corrected for the current version.
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