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Zusammenfassung

SummAry

Im Sinne einer ganzheitlichen Entwicklung sollten schulfähige Kinder neben
kognitiven und sprachlichen auch über motorische Kompetenzen verfügen. Hohe
Bewegungsaktivität in der Kindheit unterstützt zudem die Prävention vor Übergewicht und Adipositas im Jugend- und Erwachsenenalter, Überbelastungen des
Halte- und Stützapparates sowie Erkrankungen des Herz-Kreislaufsystems. Um
Frühindikatoren für einen gesunden Lebensstil zu finden und zielgerichtete Fördermaßnahmen zu ermöglichen, erfolgte in dieser Studie eine Fokussierung auf
den motorischen Entwicklungsstand und das Bewegungsverhalten von Vorschulkindern sowie auf soziale Einflüsse auf diese Faktoren. 1.489 Kinder nahmen an
der Einschulungsuntersuchung für das Schuljahr 2011/2012 und an sportmotorischen Tests teil. Über Elternfragebögen wurden Freizeitaktivitäten der Kinder
sowie Sprachhintergrund und Bildungsstand der Eltern erfasst. Die Daten wurden
deskriptiv und inferenzstatistisch ausgewertet. Sowohl ein geringer Bildungsstand
der Eltern als auch ein nicht-deutscher Sprachhintergrund zeigten starke Zusammenhänge mit Übergewicht, weniger körperlicher Aktivität und höherem Medien
konsum der Kinder. Signifikant weniger Kinder aus diesen Familien konnten
bereits Fahrradfahren und Schwimmen. Für diese Kinder zeigten sich auch Nachteile im Standweitsprung, nicht jedoch im Balancieren und Hin- und Herspringen.
Normalgewichtige Kinder schnitten in allen motorischen Testaufgaben am besten
ab. Um ähnliche kognitive, emotionale und aktionale Grundlagen für ein gesundes und bewegungsaktives Leben zu gewährleisten, muss folglich verstärkt darauf
geachtet werden, explizit Kinder aller Schichten und Kulturen mit Bewegungsangeboten anzusprechen. Damit könnte ein bedeutender Beitrag für die Gesundheit
und die Gesamtentwicklung der kindlichen Persönlichkeit geleistet werden.

Aiming at a holistic development, children starting school should not only possess cognitive and linguistic, but also motor competences. High physical activity in childhood also sustains the prevention of overweight and obesity in youth
and adulthood as well as of cardiovascular diseases. To find early indicators for a
healthy lifestyle, the study focussed on the motor behaviour and development of
preschool children and on the social influences on these factors. 1,489 children
participated in the school-entry health examination for the year 2011/2012 and
in the motor tests. Data on leisure time activities of the children and on parents’
native language and educational background were acquired by questionnaires.
Strong associations were found for the educational and language background of
parents with children’s BMI, physical activity and media consumption. Significantly fewer children of families with lower educational background and of families
with migration background had learned to swim or to ride a bike. Those children
also performed worse in the standing long jump, but not in the balancing task
and in bidirectional jumping. Normal-weight children reached the best results in
all motor tasks. To provide a similar base for a healthy and active life, it has to be
ensured that children of all cultures and social classes are addressed with activity
programmes. This could be an important contribution to a healthy and holistic
development the child’s personality.

Schlüsselwörter: Übergewicht, Migrationshintergrund, Bildungsstand, motorische Leistungsfähigkeit, Einschulungsuntersuchung.
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Introduction
In the context of developmental- and learning-theory pre-school
age assumes a special status within the biography of young children, who experience a significant turning point and genuine complexity in their transition from kindergarten to primary school (11).
The time for this transition in principle takes place in the calendar
year of the sixth birthday, while the definite assessment of school
preparedness and respective competencies is however deter-mi283

ned by means of the school-entry examinations by the local health
officials. In the context of these legally obligatory assessments,
accepted: June 2012
published online: January 2012
DOI: 10.5960/dzsm.2012.027
Augste C, Jaitner D, Storr U: Child's school entry health examination reveals
social differences in body composition, physical activity and stage of motor
development. Dtsch Z Sportmed 63 (2012) 283- 288.

Deutsche Zeitschrift für Sportmedizin Jahrgang 63, Nr. 9 (2012)

Social differences in school entry health examination

ORIGINALIA

Table 1: Physical constitution of the children depending on educational level and language background of the parents. N: number of tested children, M:
mean, SD: standard deviation, p: group differences in the t-Test.
total

Age [months]

Height [cm]

Weight [kg]

BMI [kg/m²]

N

1486

male

female

education level

language background

low

high

p

German

mixed

p

763

722

408

471

0,092

678

764

0,305

M

69,4

69,5

69,3

69,7

69,2

69,3

69,5

SD

3,8

3,9

3,7

3,9

3,7

3,9

3,7

N

1479

761

717

407

469

675

761

0,138

M

116,1

117,0

115,3

115,9

116,4

116,2

116,1

SD

5,2

5,2

5,0

5,4

4,9

5,3

5,1

N

1477

759

717

405

469

675

759

M

21,0

21,3

20,7

21,3

20,8

< 0,05

20,6

21,4

SD

3,4

3,4

3,4

3,8

3,0

3,0

3,7

N

1477

759

717

405

469

675

759

M

15,5

15,5

15,5

15,8

15,3

15,2

15,8

SD

1,7

1,7

1,8

1,9

1,6

1,5

1,9

which differ from state to state and are determined by the federal structure of the education system, the potential for successful
school atten-dance is recorded in addition to documentation of the
participation in necessary preventative measures and the survey of
physical-medical parameters of prognosis variables. In addition to
tasks regarding assessment of the emotional, social and cognitive
level of development, tests regarding every-day-based coordination,
fine-motor and grapho-motor skills are imple-mented (6). If one additionally takes into consideration, in this context, the positive correlation of sport activities involving movement and motor-performance skill in infancy (15,25), then an intensive focus on physical
activity behaviour and motor skill development appears to be desirable in the context of sport-based and/or medicine-based data:
● R
 elevance to developmental psychology: movement and respective motor-skill level represent the infantile primary potential regarding active development of the personal and material
environment (28, 33).
● R
 elevance to learning-theory: physical activity and skills exert
a positive influence on the capacity to learn. Physiological and
neuronal reinforcement through movement have been documented here for cognitive and linguistic development (29, 34).
Un-derdeveloped motor competencies and psychomotor abnormalities can influence the social comfort of a child in a negative way and hinder the learning and performance capacity (6).
● R
 elevance to preventative health: lack of movement and motor
deficits in infancy are risk-factors and/or predictors of morbidity in the adolescent and adult age groups. This is indicated
primarily through overweight and obesity, over-exertion of the
body’s supporting muscles, tendons and ligaments as well as diseases of the cardio-vascular system (12,13).
Contrary to previous significance, it is nevertheless wellknown that children in the pre-school ages, regarding activity behaviour and motor skills, are considerably differentiated from one
another (16). Moreover, there have been increasing indications in
recent years from the data of diverse school-enrolment evaluations
of the public health service (8,9,18) as well as sport-scientific studies (7) showing motor-developmental delays and health-related
Jahrgang 63, Nr. 9 (2012) Deutsche Zeitschrift für Sportmedizin

< 0,001

0,656

< 0,001

< 0,001

distur-bances in pre-school age groups. These document, for the
schoolchildren and adolescents, clear correlations to socio-economically and culturally influenced variables and sports activi-ties
(3, 22, 24, 27, 32), but show little evaluated correspondence for the
pre-school target group of this study (4, 14).
In connection with essential relevance for the overall development of successful participation within the school system and the
age-related insufficient data, it should therefore be evalu-ated in
a large-scale cross-sectional study - to what degree various social
factors influence the physical activity behaviour and motor-skills
of children during the late pre-school age.

Material und Methods
Concerning the school-entry examination by the health department Augsburg, all children who reached the calendar age for obligatory school attendance by September 2011, were requested to
attend about 2 to 3 months prior to their sixth birthday. For 77.2%
of the pre-schoolers (n = 1.489), the parents agreed in written informed consent with participation in ad-ditional assessment of the
leisure time behaviour and motor-skill development. For almost all
of these children (99.2 %), the complete data sets for analysis were
able to be used. By means of a parent-questionnaire, the language background of the family, the educational level of the parents,
the physical activity behaviour in summer and winter, activities in
sport clubs and media consumption of the children were recorded
in 4 to 7 scale categories. Fur-thermore, it was also recorded in the
context of a parent questionnaire, whether the children were already able to swim and ride a bike. Answering of the questionnaire by
the parents was carried out according to their best knowledge, but
occasionally language issues or com-prehension problems occurred, for which the staff attempted to give aid. Despite the aid, 2%
of the attendant parents were not able to say whether their child
could swim.
After the recording of body size and weight (without outer garments) by the medical experts, the motor fitness of the children
was determined in the health department premises by previ-ously284
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Table 2: Physical behaviour and media consumption of the children depending on educational level and language background of the parents.
N: number (%: percentage) of children, who fulfilled the criteria. p: group differences in the Chi²-Test.
total

language background
German

educational level
mixed

low

high

My child …

N

%

N

%

N

%

p

N

%

N

%

p

is playing outdoors almost
every day in summer

1356

91,9

669

94,5

682

89,5

< 0,001

368

90,2

437

92,6

0,206

is palying outdoors almost
ervery day in winter

523

35,4

288

40,7

232

30,3

< 0,001

118

28,9

185

39,3

< 0,01

is training in a sports club at
least 1x/week

770

52,3

432

61,2

335

44,0

< 0,001

132

32,4

325

69,0

< 0,001

is watching TV at least 1 hour/
day on weekdays

443

30,0

112

15,8

329

43,0

< 0,001

172

42,1

83

17,6

< 0,001

is watching TV at least 1 hour/
day at the weekend

805

55,7

284

40,7

518

69,7

< 0,001

273

68,8

187

40,5

< 0,001

is playing electronic games at
least 1 hour/day on weekdays

60

4,1

10

1,4

50

6,5

< 0,001

17

4,2

11

2,3

0,118

is playing electronic games at
least 1 hour/day on weekends

146

10,1

27

3,9

119

16,0

< 0,001

53

13,5

21

4,5

< 0,001

trained staff. Because of the general conditions, it was not possible
within this study to check all possible motor skills; rather, the children completed three age-appropriate whole- body test assignments
based on subtests of the motor-module, from which differential
effects of the physical activity upon the motor fitness were shown
in previous studies (4): balancing backwards (coordination under
precision pressure), sideways to-and-fro jumping (coordination under time pressure) and standing long-jump (jumping power of the
lower extremities).
Evaluation was carried out through the statistics programme
SPSS 19. For the entries re-garding mean-values, standard deviations and frequencies, descriptive statistics were used. Group differences were checked with co-variance analyses and Chi²-tests. The
significance level of the alpha-errors was set for all tests at .05.

Results
Physical constitution,
language background and educational level
The children were 51.3% male and 48.7% female. Table 1 shows
the physical constitution of the children and the educational level and language background of the parents. In reference to the
age-reference BMI percentile (17), 82% of the children had normal
weight, 3 % were extremely underweight, 6% were underweight,
5 % overweight and 4% obese. For 52% of the children, at least one
parent did not speak German as the mother tongue (“mixed language background”). Most frequent were the Turkish and Russian
language backgrounds. Other nationalities appeared in relatively
low percentages, yet there were more than 70 different languages
under the Augsburg parents. For almost 28% of the children, a “low
educational background” was attested, when both parents had not
completed secondary school or had, at best, completed primary or
middle school. For 32% of the children, at least one parent had studied at university. These children were allocated to the “high educational background” tier. Among the exclusively German-speaking
285

families, the proportion of parents who had re-ceived tertiary education (university) was above-average (42 %), whereas especially
among Turkish-speaking families there was conversely an overproportional percentage of mothers and fathers with a low level of
education (59 %).

Physical activity behaviour
The leisure time physical activity and play behaviour fluctuated considerably according to the season. Particularly children with mixed
language backgrounds and from non-academic households played
outside, particularly in the winter, much less often. More than half
of all pre-school children took advantage of the possibilities of regional sport clubs, but showed a strong correlation in this regard with
family language background and educational level of the parents.
Regarding media usage, children with low educational background
and mixed lan-guage background had higher times of usage. On the
weekends, children watched overall more television and played longer with electronic devices than on weekdays (Table 2).

Status of motor-skill development
As regards the skill of balancing backwards, the children achieved
on average 8 of 16 possible steps. It should be mentioned here that
there was a considerable difference in perform-ance among the
individual children. 13 % of the children accomplished the whole
length with-out contact with the floor, while 5 % of the children
accomplished no step whatsoever in 2 attempts. Also in the case
of sideways to-and-fro jumping, an obvious difference in achievement was noted. While language background and educational level
had no influence on these two motor-skill tests, the well-educated
as well as the exclusively German-language children were significantly better at the standing long jump (Table 3). In reference to
the gender, there were significant advantages for girls in balancing,
while the boys showed advantages in the standing long jump and
no differences in the to-and-fro jumping.
For all three sport-motor-skill tests, an optimal trend could
be confirmed regarding the body weight. Normal weight children
Deutsche Zeitschrift für Sportmedizin Jahrgang 63, Nr. 9 (2012)
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Table 3: Status of motor-skill development of the children depending on educational level and language background of the parents. N: tested number, M:
mean, SD: standard deviation, %: percentage of children, who fulfilled the criteria, p: group differences in the analysis of covariances with the covariates
BMI und gender.
total

Balancing
[number]

Jumping [number]

Long jump [cm]

educational level

language background

low

high

p

German

mixed

p

N

1475

401

466

0,996

698

753

0,450

M

8,2

8,3

8,3

8,1

8,2

SD

4,9

4,9

5,0

N

1469

401

465

M

28,9

28,6

29,6

SD

10,9

11,5

10,9

N

1484

402

468

0,189

< 0,001

5,0

4,9

698

746

28,6

29,2

10,9

11,0

700

758

M

87,3

84,4

89,8

89,0

85,9

SD

17,5

16,8

17,0

17,4

17,4

Child can swim

N

1489

402

466

< 0,001

696

752

%

36,6

22,6

50,2

48,2

25,3

Child can ride
a bike

N

1489

409

472

< 0,001

708

762

%

82,6

75,6

87,7

87,0

78,7

0,220

< 0,01

< 0,001

< 0,001

finished above-average for all 3 tasks (positive z-value), conversely both overweight and underweight children were below average
(negative z-value). The performance deficits here were the largest
for the extremely overweight children for all tasks (Figure 1).
More than 80 % of the children in pre-school age could ride a
bike. Only one-third of the pre-schoolers, on the other hand, could
swim. Here as well concerning the basic motor skills of everyday
life, the results show a non-unified trend regarding the language
background and educational background (Table 3).

Discussion
Socio-economic and cultural differences as a causal network for
differentiated developmental progress in physical development,
physical activity behaviour and motor-skill level are comprehensively and empirically documented for the school children and adolescents, and are manifested for the pre-school target group of the
presented study in broad sections.
If one observes the distribution of BMI groups, then it becomes apparent that, at 82 %, the portion of normal-weight children,
in comparison to regional data from the City of Augsburg, is fortunately relatively high. When compared to the results of a prevalence analysis in the context of the school-admission evaluation
from the year 2006, the portion of overweight children sank by 4.1 %
(30) and the degree of underweight and overweight children with
re-spectively 9 % currently, is even under the generally empirical
norm (17). This shows that regionally intended/initiated measures
(Health Department Augsburg: Development and Implementation
of a Communal Prevention Campaign) are able to achieve positive
results. From the social and health-policy point of view, it is valid
to say that in addition to the acute physical, mental and psychosocial negative effects during the juvenile developmental phase
(19), the long on-going prevalence of overweight and obesity up
to adult age and the respective consequential morbidity are to be
monitored (26). The connection between overly-high BMI, inactive
Jahrgang 63, Nr. 9 (2012) Deutsche Zeitschrift für Sportmedizin

Figure 1: Motor skill test scores of the children compared across their body
weight status.

physical behaviour (minimal movement time outdoors, increased
media usage) and diminished motor-skill capacity, respectively, is
known for this age group (2, 15, 20, 23), and is shown in the present
study as well. Therefore, it is reasonable as early as pre-school years and independent of social status, to initiate the promotion of a
healthy and active lifestyle and to integrate the real surroundings of
the children ( family, kindergarten, leisure time/everyday life, sport
clubs, paediatricians) (5, 10). Special attention here should be given
to the importance of daily movement and daily physical activity
time. International recommenda-tions suggest in this context a minimum of two hours per day for children of kindergarten age (21).
In addition to the BMI, the parental educational status as well
and the family language back-ground showed influence on the physical activity and motor-skill developmental status. Test individuals with mixed family language and low educational background
286

ORIGINALIA

Social differences in school entry health examination

played less often outdoors in the winter, but also in the summer,
spent significantly more time in front of a tele-vision and used electronic devices (Playstation, Xbox, Gameboy, Nintendo DS) significantly more often. This lack of physical activity clearly and statistically impacted, however, only one motor-skill task. As opposed
to the significant results of the standing long-jump, the results of
the backwards balancing and the sideways jumping indicated no
substantial differences.
Similar to these findings from the relatively large sample in
this study, social status and migration background influenced only
several test tasks (4) in the German-wide “MoMo” study in which
600 children were tested from the age group 4 to 5 year olds. While
a more inactive physical behaviour did not directly affect the conclusive and resultant motor performance for the age group examined in Augsburg, a widening of the gap within the same regional
examination area is however clearly evident in the mid primaryschool age (1).
Moreover, it should be taken into consideration here that all
motor-skill test tasks were indeed considerably influenced by overweight, which in turn appeared quite often with children from low
educational backgrounds and not exclusively German-speaking
parental homes.
Therefore physical education should be used as a basis for preschool holistic preventive training in the kindergarten, to which all
of these children have access. While during bike-riding this form
of active experiencing and perceiving of the closer surroundings in
the pre-school age had still broken down for only a few children
with mixed language background and low educational background,
only one-quarter of the children with non-exclusively German family language could already swim prior to school commencement.
This is however contingent upon how it is presented, not
through a lower motor-skill developmental status; rather, potentially through the culturally different significant value of this competence. Similarly, the distribution within families with lower social
status was specified, so that it had to be assumed that financial
aspects as well influence the participation in swimming classes. If
one also views the dependence of swim capacity upon the parental
educational status and considers in this context that only about
one-third of the children and adolescents currently have command
of the life-essential competency of swimming (32), an integration of
swimming lessons could well be imagined in the pre-school curriculum. In any case, the closing down of public swimming pools and,
in part, the accompanying reduction in school swimming lessons
should be critically reviewed.

Conclusion
Even if the ascertainment of physical activity was based on the
subjective estimation of the parents, and not all motor-skill aspects
were able to be recorded, a significant gathering of new information could be targeted through the examination, in this very comprehensive study, with a large variability of education status and
language background. In order to guarantee a positive motor-skill
development and capability status in the pre-school age, a life-long
(ideally) active leisure time behaviour, and a low overweight healthrisk, it must be assured that children of all strata and cultures are
offered physical activity in the pre-school age. With this, not only a
similar cognitive, emotional and action-related basis for a healthy
287

and physically active life, rather, an equalization as well of the startup conditions for a suc-cessful school attendance and a significant
contribution to the overall development of the child personality
could be accomplished.

Acknowledgement
A special expression of gratitude goes to the doctors and expertmedical staff from the area baby, infant and adolescent health at
the Health Department of Augsburg City, for their support in data
collection.
Angaben zu finanziellen Interessen und Beziehungen, wie Patente, Honorare oder Unterstützung durch Firmen: keine.

Literature
1.	
Augste C, Jaitner D: In der Grundschule werden die Weichen gestellt.
Risikofaktoren für reduzierte sportmotorische Leistungsfähigkeit (RFRSL). Sportwissenschaft 40 (2010) 244 - 253. doi:10.1007/s12662-0100143-y.
2.	
Bös K, Bappert S, Tittlbach S, Woll A: Karlsruher Motorik-Screening für Kindergartenkinder (KMS 3-6). Sportunterricht 53 (2004) 79-87.
3. Bös K, Opper E, Woll A: Fitness in der Grundschule – ausgewählte
Ergebnisse. Haltung und Bewegung 22,4 (2002) 5 - 19.
4.	
Bös K, Worth A, Opper E, Oberger J, Woll A: Das Motorik-Modul:
Motorische Leistungsfähigkeit und körperlich-sportliche Aktivität von
Kindern und Jugendlichen in Deutschland. Nomos, Baden-Baden, 2009.
5. Danielzik S, Müller MJ: Sozioökonomische Einflüsse auf Lebensstil
und Gesundheit von Kindern. Dtsch Z Sportmed 57 (2006) 214-219.
6.	
Dordel S, Drees C, Liebel A: Motorische Auffälligkeiten in der Eingangsklasse der Grundschule. Haltung und Bewegung 20 (2000) 5, 5-16.
7.	
Gaschler P: Motorik von Kindern und Jugendlichen heute - eine Generation von Weicheiern, Schlaffis und Desinteresse? (Teil 2). Haltung und
Bewegung 20 (2000) 5 - 16.
8.	
Gesundheitsamt Stadt Münster: Gesundheitsbericht über 4-jährige Kindergartenkinder in Münster. Pilotstudie 1994. GA, Münster, 1994.
9. Gottschling A, Franze M, Hoffmann W: Entwicklungsverzögerungen bei Kindern: Screening als Grundlage für eine gezielte Förderung.
Dtsch Arztebl 109 (2012) A308 - A310.
10.	
Graf C, Koch B, Dordel S, Coburger S, Christ H, Lehmacher
W, Platen P, Bjarnason-Wehrens B, Tokarski W, Predel HG:
Prävention von Adipositas durch körperliche Aktivität – eine familiäre
Aufgabe. Dtsch Arztebl 100 (2003) A3110 - 3114.
11. Griebel W, Niesel R: Übergänge verstehen und begleiten. Transitionen in der Bildungslaufbahn von Kindern. Cornelsen, Berlin, 2011.
12. Hollmann W, Hettinger T: Sportmedizin. Grundlagen für Arbeit,
Trainings- und Präventivmedizin. Schattauer, Stuttgart, 2000.
13. Ketelhut K, Mohasseb I, Gericke CA, Scheffler, C, Ketelhut,
RG: Verbesserung der Motorik und des kardiovaskulären Risikos durch
Sport im frühen Kindesalter. Dtsch Arztebl 102 (2005) A1128-1136.
14. Ketelhut K, Strang H, Holzweg M: Einfluss des sozialen Einzugsgebiets auf die motorische Leistungsfähigkeit und das Aktivitätsverhalten im Kindergartenalter. Dtsch Z Sportmed 62 (2011) 47 - 51.
15.	
Klaes L, Cosler D, Rommel A, Zens YCK: Dritter Bericht zum Bewegungsstatus von Kindern und Jugendlichen in Deutschland. WIADAOK-DSB-Studie II, Bonn, 2003.
16. Krombholz H: Physical performance in relation to age, sex, birth order, social class, and sports activities of preschool children. Percept Mot
Skills 102 (2006) 477 - 484. doi:10.2466/pms.102.2.477-484.
17.	
Kromeyer-Hauschild K, Wabitsch M, Kunze D, Geller F, Geiss
HC, Hesse V, von Hippel A, Jaeger U, Johnsen D, Korte W, Menner
K, Müller G, Müller JM, Niemann-Pilatus A, Remer T, Schaefer
F, Wittchen HU, Zabransky S, Zellner K, Ziegler A, Hebebrand
J: Perzentile für den Body-Mass-Index für das Kindes- und Jugendalter

Deutsche Zeitschrift für Sportmedizin Jahrgang 63, Nr. 9 (2012)

Social differences in school entry health examination

ORIGINALIA

unter Heranziehung verschiedener deutscher Stichproben. Monatsschr
Kinderheilkd 149 (2001) 807 - 818. doi:10.1007/s001120170107.
18.	
Landesgesundheitsamt Brandenburg: Schuleingangsuntersuchungen 2005 im Land Brandenburg. Landesergebnisse. LGA, Wünsdorf, 2005.
19. Landsberg B, Plachta-Danielzik S, Müller MJ: Risikofaktor Adipositas. in: Schmidt W (Hrsg): Zweiter Deutscher Kinder und Jugendsportbericht. Hofmann, Schorndorf, 2008, 107 - 114.
20. Marshall SJ, Biddle SJ, Gorely T, Cameron N, Murdey I: Relationships between media use, body fatness and physical activity in children
and youth: a meta-analysis. Int J Obes 28 (2004) 1238 - 1246. doi:10.1038/
sj.ijo.0802706.
21.	
National Association for Sport and Physical Education: A
statement of physical activity guidelines for children birth to five years.
AAPHERD Publications, Oxon Hill, 2002.
22. Prätorius B, Milani TL: Motorische Leistungsfähigkeit bei Kindern:
Koordinations- und Gleichgewichtsfähigkeit: Untersuchung des Leistungsgefälles zwischen Kindern mit verschiedenen Sozialisationsbedingungen. Dtsch Z Sportmed 55 (2004) 172 - 176.
23. Rapp K, Schick KH, Bode H, Weiland SK: Type of Kindergarten and
other potential determinants of overweight in pre-school children. Public Health Nutr 8 (2005) 642 - 649. doi:10.1079/PHN2005722.
24.	
Reeg A: Berliner Grundschulkinder – Untersuchung zur orthopädischen Gesundheit und Fitness in unterschiedlichen Wohnquartieren.
Haltung und Bewegung 24 (2004) 2, 7 - 19.
25.	
Rethorst S: Der motorische Leistungsstand von 3 - bis 7 -Jährigen –
gestern und heute. Motorik 26 (2003) 117 - 126.
26. Singh AS, Mulder C, Twisk JW, van Mechelen W, Chinapaw MJ:
Tracking of childhood overweight into adulthood: a systematic review of the literature. Obes Rev 9 (2008) 474 - 488. doi:10.1111/j.1467789X.2008.00475.x.
27. Sygusch R, Tittlbach S, Brehm W, Opper E, Lampert T, Bös K: Zusammenhänge zwischen körperlich-sportlicher Aktivität und Gesundheit von Kindern. in: Schmidt W (Hrsg): Zweiter Deutscher Kinder- und
Jugendsportbericht. Hofmann, Schorndorf, 2008, 159 - 176.
28.	
Ungerer-Röhrich U, Popp V, Thieme I: Bildung und Bewegung. in:
Brokmann-Nooren C, Gereke I, Kiper K, Renneberg W (Hrsg): Bildung
und Lernen der Drei- bis Achtjährigen, Klinkhardt, Bad Heilbrunn, 2007,
281-292.
29. Voelcker-Rehage C: Der Zusammenhang zwischen motorischer und
kognitiver Entwicklung im frühen Kindesalter – Ein Teilergebnis der
MODALIS-Studie. Dtsch Z Sportmed 56 (2005) 358 - 363.
30.	
Weber E, Hiebl A, Storr U: Prävalenz und Einflussfaktoren von Übergewicht und Adipositas bei Einschulungskindern. Eine Untersuchung in
Augsburg. Dtsch Arztebl 105 (2008) 883 - 889.
31.	
Wilkens K: Ergebnisse der Umfrage zur Schwimmfähigkeit der Bevölkerung 2011. http://www.dlrg.de/medien/pm-emnid-umfrage.html [updated 11.04.2012, accessed 22.05.2012].
32.	
Wirszing D: Motorische Leistungsfähigkeit von Grundschulkindern.
Untersuchung von Einflussfaktoren. VDM, Saarbrücken, 2007.
33.	
Zimmer R: Handbuch der Bewegungserziehung. Herder, Freiburg, 2010.
34. Zimmer R: Sprache und Bewegung. in: Schmidt W (Hrsg): Zweiter
Deutscher Kinder und Jugendsportbericht. Hofmann, Schorndorf, 2008,
255-276.

Korrespondenzadresse:
Dr. Claudia Augste
Institut für Sportwissenschaft
Universität Augsburg
Universitätsstraße 3
86135 Augsburg
E-Mail: claudia.augste@sport.uni-augsburg.de

Jahrgang 63, Nr. 9 (2012) Deutsche Zeitschrift für Sportmedizin

288

