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Abstract

Objectives The aim of the study was to calculate the

impact that the duration of attendance and the location of

the kindergarten (rural versus urban) has on the prevalence

of multiple delays in preschool children.

Methods We analyzed data from 14,068 preschool chil-

dren, over a period of 14 consecutive years (1997–2010)

from the Bavarian Pre-School Morbidity Survey using

software package SPSS 21.0. We assessed the incidence of

multiple developmental impairments (twofold or above) in

various developmental domains.

Results The highest prevalence for multiple delays in

development existed for twofold impairments in the area of

motor (7.9 %) and lowest in fivefold delays in cognition

(0.4 %). A shorter duration of visiting a kindergarten (OR:

4.43) and an urban location (OR: 2.53) was associated with

an increased risk of multiple delays in development.

Conclusions A shorter duration and an urban location of

kindergarten attendance are associated with an increased

risk for children having multiple developmental impair-

ments. From a public health perspective, the setting and

duration of kindergarten attendance may be an important

focus in preventive efforts to optimize health outcomes in

children.
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Introduction

Over recent years, a number of authors have documented

increasing rates of developmental delays in children liv-

ing in industrialized countries (Flender 2005; Zimmer

2002). Children demonstrate increasing deficits in motor

development, physical endurance and in coordination

skills (Zimmer 2002). Usually, however, the majority of

children assessed in such studies are free of impairment,

or if they do demonstrate impairments show delay in

only one area of physical, mental or psychosocial

development (Stich et al. 2012). There appears to be a

significant if smaller group of these children who

demonstrate multiple, co-occurring, developmental delays

in co-occurrence (Stich et al. 2014; Tervo 2003; Valtonen

et al. 2004).

There are a variety of biological, behavioral and social

factors influencing the developmental opportunities of

preschool children. It is known that age at enrollment

(Jäger-Roman 2000; Stich et al. 2012) and sex (Darrah

et al. 2009; Wohlfeil 1991) significantly affects the

development of such children. The so-called ‘‘health

behavior’’ of families and children (physical activity, using

of electronic medias etc.) also has an important influence

on the chances of good health (Li and Atkins 2004; Sig-

mund et al. 2009; Zimmer 2002). Other social and

environment circumstances (structure of family, profes-

sional background of parents, housing conditions, etc.) may
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also have a great influence on the development chances of

preschoolers (Esser 1994; Mielck 2000). This suggests that

there is a so-called ‘‘social gradient’’ in risks of children

starting school suffering delays in their individual devel-

opment (Elkeles and Mielck 1997).

One important social factor affecting development could

be the setting of the kindergarten attended in terms of the

opportunities for development that it provides (Magnuson

et al. 2004; Schöler et al. 2004). The role of kindergarten

attendance for the development of various childhood skills

and abilities has been of particular interest for public health

experts (Germino-Hausken 2006; NICHD Early Childcare

Research Network and Duncan 2003: 1464). In this con-

text, potential factors influencing the quality of

developmental opportunities provided may include the

duration of attendance and the location of each kinder-

garten. In previous research, we identified that a visit to a

kindergarten for 1 year or longer was a protective factor

against development delays, whereas the location of a

kindergarten (i.e., rural or urban area) was unimportant for

the incidence of single impairments in development (Ca-

niato et al. 2010; Stich et al. 2006).

Our previous studies have primarily focused on the

prevalence of single and multiple developmental delays

(Caniato et al. 2010; Stich et al. 2006, 2012, 2016). The

exact significance of these developmental delays and their

long-term outcomes and trajectories remains uncertain.

Children with multiple delays or impairments, however,

may represent a special ‘‘high-risk’’ group for whom public

health initiatives may be even more important. We wonder

therefore whether there exists an association between the

location and duration of kindergarten attendance on the

occurrence of multiple developmental delays. To our

knowledge, there are no data which have reviewed the

effect of kindergarten attendance and location on the

development of multiple or combined impairments in

development. We hypothesized that children with multiple

delays would represent a special and important focus of

public health initiatives.

Methods

Study design and sample

By law, all children in the federal state of Bavaria, Ger-

many, must be examined by experts of public health in a

so-called school-enrollment examination, before entering

primary school, (Law of Public Health Services 2003;

Bavarian Law of Education and Instruction 2011). The data

for these children were collected and documented over the

last 14 years and forms the basis of our so-called

‘‘Bavarian Pre-School Morbidity Survey’’ (BPMS), which

remains ongoing. Since assessments are mandated by law,

the data set is extremely comprehensive.

Examinations on all children were conducted by the

members of the local ‘‘Department of Public Health

Services’’. All the clinical assessors of the team remained

unchanged during the 14 year period. The methodology

of the examination of the children remained unchanged

over the 14-year period and has been documented in a

previous publication, which utilized the same data set

(Stich et al. 2016). The examination was based on a

modified manual for school entry examinations (Task

Force ‘‘School and Youth Health in Public Health Ser-

vices’’ 1997) and assessed four defined domains of

development: motor, speech, cognitive and psychosocial

functioning. Each area of developmental domains is fur-

ther subdivided into specific subareas (Table 1). The

inability to pass two or more standardized tests for motor

or to pass one test for speech, cognition and psyche was

defined as an impairment in the specific area of

development.

The results of the examinations for all children in the

district of Dingolfing-Landau were analyzed retrospec-

tively with a pooled data set of 14 vintages. If there was a

presence of a severe disease with respect to vision or

hearing, this child was not considered for standardized

school entry examination and not included in the sample.

We included in the analysis all other children participating

in school entry examinations in the years 1997–2010 who

had primary residence in the Lower Bavarian District

Dingolfing-Landau (N = 14,068).

Statistical analysis

All single delays of each subarea in individual develop-

ment were encoded binary (no delay versus delay). Based

on the prevalence of single impairment, we further calcu-

lated the prevalence of multiple delays from twofold to

threefold impairments for motor and speech, twofold to

fivefold for cognition and onefold for delays in psychoso-

cial development. Examination of psychosocial delays was

based on the Denver Development Screening Test

(Frankenberg and Dobbs 1967). The duration of kinder-

garten attendance was calculated (none or up to 1 year with

kindergartners versus time over 1 year or more). In addi-

tion, the location of the visited kindergarten was

documented as either rural or urban (urban: location in one

of two cities versus rural: location outside the cities).

The modification by age (youngest children versus

middle-aged versus older), sex (reference: boy versus girl)

and nationality (reference: non-German versus German) on

outcome variables was calculated by multinomial (motor,

speech and cognition) and binary regression (psychosocial)

models.
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The crude odds ratio (cOR) was calculated by unifacto-

rial regression models, and adjusted odds ratios (aOR) for

age, sex and nationality by multifactorial regression models.

All statistical analysis was made under a level of sig-

nificance a B 0.05.

Results

Socio-epidemiology of the study population

The average age of all preschoolers was 5.92 years (stan-

dard deviation ± 0.39) with a minimum of 4.26 years and

a maximum of 7.91 years (percent in stratification: 14 %:

4.26–5.49 years; 79.6 %: 5.50–6.50 years; 6.4 %:

6.51–7.91 years). There was a slightly larger percentage of

boys (51.6 versus 48.4 % girls), and mostly German pre-

school children (88.2 versus 11.8 %: non-German) were

represented in the study cohort.

Prevalence of multiple impairments

Most of the preschool children had no delays in their

individual development (Fig. 1). On average, in every

seventh preschool children, we found a single delay in

speech. In the domains of motor skills, cognitive and

psychosocial development, the rates of singe delays were

much lower (Fig. 1) and significantly less onefold devel-

opmental delays could be detected. Moreover, every 12th

preschooler had twofold delays in the domain motor

development, and at least twofold delays could be found in

speech development. The highest prevalence in threefold

impairment existed in the areas of motor and cognition, and

was significantly lower in the area of speech. The lowest

prevalence was found in fourfold and fivefold delays in the

domain of cognition (Fig. 1).

Duration and localization of kindergartens

In the study area, almost all preschool children attended

kindergarten for a 1 year or longer (94.2 %), with only a

small number of children (5.8 %) attending kindergarten for

less than a year. The majority of the kindergartens were

located in a rural area (71.3 %), with the rest based in one of

two towns of the District of Dingolfing-Landau (28.7 %).

Associations of duration and location of kindergarten

with numbers of delays in the development

of unifactorial analysis

Adjusted by age, sex and nationality singular delays of

motor function had an increasing risk over 40 % in case of

Table 1 Domains and subareas of developmental functioning assessed and corresponding standardized tests procedures in the District of

Dingolfing-Landau, Germany, during 14 consecutive years (1997–2010)

Domains of

development

Subareas Standardized test procedures

Motor Gross motor skills Standing on one leg; jumping on one leg; going like a rope dancer;

going with clapping hands

Fine body coordination

Grapho-motor coordination

Finger opposition test; drawing different figures; drawing a person

Speech Pronunciation Repeating words

Grammar Retelling a short story; retelling a short picture story; explaining

rules of a well-known game

Rhythm of speech Repeating sentences

Cognition Memory and concentration Repeating sentences with 7–10 words including three adjectives;

repeating four single numbers in the correct sequence

Perseverance Capacity to attend during the whole examination

Abstraction Building pairs; finding out an object from various objects

belonging together

Visual perception Perception and knowledge of simple geometric figures or

silhouettes of figures and animals

Arithmetic and amount

detection

Counting from 1 to 10 in the correct sequence; distinction and

designation of frequencies between two different colored ball

quantities

Psyche Behavior Erratic; overly bonded with mother (no separation possible during

examination); hostility toward examiner

Emotionality Major mood swings; crying

Psychomotor Agitation; unable to sit calmly for a few minutes
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shorter visiting a kindergarten. This specific association

had not been confirmed by the crude risk estimator

(Table 2). However, for two motor disorders a 43 %

increase of risk in the non-adjusted model and a further

increasing of risk to a longer visiting a kindergarten in the

adjusted model was seen (Table 2). It was noticeable that

the numbers of delays in the linguistic area were not

affected by the duration of the kindergarten attendance,

while they exerted a significant influence on the cognitive

and psychosocial development (Table 2). Apart from the

two duplicate cognitive delays (risk reduction of 10 % in

the adjusted model), risk increased with increasing num-

bers of cognitive delays from 50 % to a maximum of

299 % when attending a kindergarten for only 1 year or

less. And risks reduced under the influence of defined

factors with increasing numbers of deficits from 13 to 73 %

(Table 2). Similarly, a shorter kindergarten attendance was

a significant risk (87 %) for psychosocial problems, which

increased under adjustment even by almost 10 %

(Table 2).

A small increase in risk (27 %) was observed for urban

kindergartens for singular developmental delays. In this

context, for threefold delays in movement ability, the risk

was 78 % with a risk reduction of 12 % under adjustment

by age, sex and nationality (Table 3). In contrast to motor,

no risk association was found between simple language

delays and location of kindergarten, whereas for children in

an urban kindergarten the risk increases significantly (98

and 160 %) under moderate increase in the adjusted model

(101 and 170 %) for multiple language impairment

(Table 3). In the area of cognition risks with more numbers

of developmental delays (22–248 %) increased signifi-

cantly for children in municipal kindergartens (Table 3). In

adjusted models, this risk could be confirmed for three-,

four- and fivefold developmental delays under a significant

risk reduction between 42 and 48 % (Table 3). The risk in

psychosocial disabilities was significantly lower (43 %),

and in the adjusted model this risk was reduced significantly

to about nearly a half (Table 3).

Multifactorial analysis

In the domain of motor development, attending an urban

kindergarten (versus rural) increased the risk for a single

delay by 24 % and by more than 50 % for threefold delays

(Table 4). A shorter kindergarten attendance was associ-

ated with an increase in risk of almost 40 % for twofold

developmental impairments in motor, and in the adjusted

model this risk increased up to 56 % (Table 4).

In the area of linguistic development, we found a sig-

nificant increasing risk of 93 and 161 % for twofold and

threefold impairments, respectively, in children attending

municipal kindergartens. These risks increased a little bit

when adjusting for age, sex and nationality (Table 4).
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In the domain of cognition, the risks for the appearance

of combined delays was higher when preschoolers attended

a kindergarten for a shorter duration of until 1 year (OR:

1:44–4:43) and when the kindergarten was located in a city

(OR: 1.75 until 2.53) (Table 4). The same trend of

associations could be identified when adjusting for age, sex

and nationality.

For psychosocial impairments, a shorter kindergarten

attendance (87 %) and an urban location of kindergarten

(47 %) were risk factors in the multifactorial model, but

Table 2 Unifactor multivariate regression duration of attending a kindergarten (until 1 year versus longer than 1 year) in the District of

Dingolfing- Landau, Germany, during 14 consecutive years (1997–2010)

Areas of

delays

Numbers

of delays

Crude Adjusteda

OR 95 % CI Level of

significance

OR 95 % CI Level of

significance

Motor 1 1.35 0.99–1.84 0.058 1.43 1.04–1.97 0.030

2 1.43 1.09–1.87 0.009 1.58 1.19–2.09 0.002

3 1.50 0.97–2.34 0.070 1.57 1.00–2.47 0.050

Speech 1 0.95 0.75–1.19 0.634 1.00 0.79–1.28 0.984

2 0.93 0.57–1.53 0.781 0.891 0.53–1.49 0.891

3 1.29 0.40–4.15 0.671 0.64 0.36–1.12 0.116

Cognition 1 1.50 1.11–2.02 0.008 1.50 1.11–2.04 0.009

2 2.25 1.71–2.97 B0.0001 2.35 1.77–3.14 B0.0001

3 2.59 1.76–3.82 B0.0001 2.46 1.64–3.68 B0.0001

4 4.29 2.62–6.92 B0.0001 3.88 2.35–6.40 B0.0001

5 4.99 2.42–10.30 B0.0001 4.26 2.00–9.05 B0.0001

Psychosocialb 1 1.87 1.45–2.40 B0.0001 1.96 1.52–2.54 B0.0001

References: ‘‘no delays of development’’ and ‘‘attending a kindergarten for longer than 1 year’’

OR odds ratio, 95 % CI 95 % confidence interval
a With age of children, sex, and nationality
b Binary logistic regression

Table 3 Unifactor multivariate regression localization of a kindergarten (rural versus urban) in the District of Dingolfing-Landau, Germany,

during 14 consecutive years (1997–2010)

Areas of

delays

Numbers

of delays

Crude Adjusteda

OR 95 % CI Level of

significance

OR 95 % CI Level of

significance

Motor 1 1.27 1.09–1.48 0.002 1.13 0.96–1.33 0.131

2 1.09 0.95–1.25 0.216 0.90 0.78–1.05 0.184

3 1.78 1.44–2.21 B0.0001 1.66 1.32–2.08 B0.0001

Speech 1 1.05 0.95–1.18 0.334 1.04 0.93–1.17 0.460

2 1.98 2.63–3.42 B0.0001 2.01 1.62–2.48 B0.0001

3 2.60 1.49–4.53 B0.0001 2.70 1.52–4.80 0.001

Cognition 1 1.22 1.06–1.42 0.007 1.02 0.87–1.19 0.807

2 1.38 1.18–1.61 B0.0001 1.13 0.95–1.33 0.167

3 2.14 1.71–2.68 B0.0001 1.72 1.35–2.18 B0.0001

4 2.65 1.90–3.72 B0.0001 2.10 1.47–2.99 B0.0001

5 3.48 2.04–5.94 B0.0001 3.00 1.71–5.25 B0.0001

Psychosocialb 1 1.43 1.24–1.63 B0.0001 1.23 1.06–1.42 B0.0001

References: ‘‘no delay of development’’ and ‘‘rural area’’

OR odds ratio, 95 % CI 95 % confidence interval
a With age of children, sex, and nationality
b Binary logistic regression
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significantly lower under adjustment (45 and 24 %)

(Table 4).

Discussion

The Bavarian Pre-School Morbidity Survey represents an

ongoing and long-term effort to explore important devel-

opmental influences in preschool children in Germany.

Using this information, we designed a pooled data set of 14

consecutive years of school entry examinations to retro-

spectively study the impact of duration at the kindergarten

and its location on the numbers of multiple delays in pre-

school children.

The rates of kindergarten attendance have increased in the

Federal Republic of Germany almost every year since 1955

(Roßbach 2003) and in the USA between 1991 until 2005

(U.S.Department of Education and National Centre for

Education Statistics 2006). This trend was reinforced in the

Federal Republic of Germany by the ‘‘Right to a kinder-

garten place’’ (Social Code VIII 1990), so more and more

parents accepted this offer and sent their children to

kindergartens. Our results confirm this as almost all pre-

school children attended a kindergarten within the examined

district. Furthermore, it was observed that about 94 % of all

the children in the District Dingolfing-Landau had attended

kindergarten for longer, which was a strong indication for the

great acceptance of kindergarten care among parents.

Kreyenfeld (2004) noted that maternal employment and

higher education of the mother had a positive effect, but a

non-German nationality and a higher number of siblings a

negative effect on the probability of visiting a kindergarten.

These factors might lead to a pre-selection of study pop-

ulations in statistical analyses, which is excluded in our

Table 4 Multifactor multivariate regression duration and location in the same model in the District of Dingolfing-Landau, Germany, during 14

consecutive years (1997–2010)

Areas of

delays

Numbers

of delays

Independent

factors

Crude Adjusteda

OR 95 % CI Level of

significance

OR 95 % CI Level of

significance

Motor 1 duration 1.30 0.95–1.79 0.107 1.41 1.01–1.96 0.042

Location 1.24 1.07–1.45 0.006 1.11 0.94–1.31 0.208

2 duration 1.39 1.05–1.83 0.021 1.54 1.15–2.06 0.004

Location 1.06 0.92–1.22 0.429 0.88 0.76–1.03 0.114

3 duration 1.37 0.87–2.15 0.174 1.51 0.95–2.39 0.081

Location 1.47 0.91–1.85 B0.0001 1.56 1.23–1.97 B0.0001

Speech 1 duration 0.91 0.72–1.16 0.453 0.97 0.76–1.24 0.803

Location 1.02 0.92–1.14 0.694 1.01 0.90–1.14 0.825

2 duration 0.87 0.53–1.43 0.579 0.88 0.52–1.47 0.019

Location 1.93 1.57–2.37 B0.0001 1.94 1.56–2.40 B0.0001

3 duration 1.14 0.35–3.69 0.827 1.19 0.36–3.92 0.773

Location 2.61 1.49–4.55 0.001 2.70 1.52–4.79 0.001

Cognition 1 duration 1.44 1.06–1.95 0.021 1.47 1.07–2.02 0.017

Location 1.21 1.04–1.41 0.012 1.02 0.87–1.20 0.790

2 duration 2.22 1.68–2.94 B0.0001 2.40 1.80–3.21 B0.0001

Location 1.34 1.14–1.57 B0.0001 1.10 0.92–1.30 0.305

3 duration 2.42 1.64–3.58 B0.0001 2.48 1.65–3.71 B0.0001

Location 2.13 1.69–2.69 B0.0001 1.75 1.37–2.23 B0.0001

4 duration 3.49 2.10–5.82 B0.0001 3.44 2.04–5.81 B0.0001

Location 2.49 1.76–3.53 B0.0001 2.01 1.39–2.91 B0.0001

5 duration 4.43 2.14–9.21 B0.0001 4.15 1.95–8.85 B0.0001

Location 2.94 1.70–5.10 B0.0001 2.53 1.42–4.50 B0.0001

Psychosocialb 1 duration 1.87 1.45–2.40 B0.0001 1.42 1.24–1.63 B0.0001

Location 1.47 1.24–1.63 B0.0001 1.23 1.07–1.42 B0.0001

References: ‘‘no delay of development’’ and ‘‘rural area’’

OR Odds Ratio, 95 % CI 95 % confidence interval
a With age of children, sex, and nationality
b Binary logistic regression
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study due to the large and widespread acceptance of the

kindergartens. The dominance of rural kindergartens is

primarily due to the socio-geographical structure of the

District of Dingolfing-Landau with the prevailing agricul-

tural sector; so by definition, over 70 % of children visited

the nearest kindergarten in a rural area.

The impact of kindergarten to multiple developmental

delays in preschool children has not been quantitatively

described in the literature in-depth. The International Pri-

mary School Reading Literacy Study (PIRLS) is a large

multinational study, with a cohort of 10,571 European

fourth graders in 246 elementary schools with an additional

survey of children, parents and teachers (Bos et al. 2003). In

a sample of the German subgroup, the authors observed that

children who visited a kindergarten longer than 1 year had a

significantly better average in reading performance than in

children with a shorter duration. This effect was especially

stronger in children from families with low socio-economic

status. Similar results were obtained by Rohling (2002) in a

study with children in Dortmund, in terms of so-called

school readiness. In his analysis, preschool children who

attended a kindergarten for more than 1 year had a signifi-

cantly lower risk for unclear assessment of school readiness

and for recommending a deferral. According to the analysis

of Rohling (2002), it seemed that a linear relationship

existed between the duration of the kindergarten attendance

and school capacity. Similarly, the results of a bivariate

analysis by Schöler et al. (2004) showed an association

between linguistic abilities and time periods in former

attendance to Kindergarten. The data suggest that the

duration of kindergarten attendance for over a year brings

significant advantages to an intact development in preschool

children, whereas a shorter kindergarten attendance does not

improve the development opportunities. These cited results

were the reason to choose the cutoff point for the opera-

tionalization of the variable ‘‘duration of attending a

kindergarten’’ like that used in our present study.

In a previous study in the same district, this cutoff point

was applied in terms for calculating the effect of attending

a kindergarten to singular developmental delays (Stich

et al. 2006). In 6420 preschool children in this district of

Lower Bavaria, children with kindergarten attendance of

1 year or less (versus longer than 1 year) had an increased

risk for developmental delays in motor skills (OR: 3.95 for

‘‘fine motor skills’’ and OR: 4.60 for ‘‘graphomotor’’) and

in all five subareas of cognition (OR: 2:32 for ‘‘concen-

tration and memory’’ to OR: 4.66 for ‘‘endurance’’). No

significant associations with the duration of attending a

kindergarten and the risk for speech abnormalities and

abnormalities of psychosocial development could be

identified. Some years later, Caniato et al. (2010) showed

that in 4005 children starting school in the same district,

the overall prevalence and specific sex prevalence

decreased in motor and cognitive developmental delays

with increased period of attending a kindergarten. A similar

tendency was observed for the sum variable from more

than one developmental delay, while for the language and

psychosocial development not so clear patterns in time

trends could be identified.

In reviewing these studies, which all focused on single

delays in development, associations between the duration

of attending a kindergarten and the numbers of combined

developmental delays could be expected. In particular, in

case of a shorter attendance of kindergarten, a very strong

risky influence on combined delays in cognition could be

postulated. In addition, these risky associations could be

much weaker for combined delays in motor, speech and

psychosocial development in the case of a longer stay in

the kindergarten.

To our knowledge only a small number of studies

investigated the influence of kindergarten attendance as an

indicator for the social living circumstances of children

(Cochran 1977; Olechowski et al. 2002; Sammons et al.

2004). The location of kindergarten was included in the

analysis in a previous investigation by our group in the

same district (Stich et al. 2006). In the time period

1997–2002, we documented a higher risk for delays in

motor (OR for ‘‘rough motor skill’’: 1.63 and for ‘‘fine

motor coordination’’: 1.23), in speech (OR: minimum with

1.20 and maximum with 2.17 in three subareas), cognition

(OR: minimum with 1.27 and maximum with 2.17 in five

subareas) and psychosocial development (OR: 1.31) for

children attending kindergarten in an urban location. In

contrast, in the present investigation we saw a significantly

stronger association between multiple development delays

and the risk on attending an urban kindergarten, while risks

in case of attending a kindergarten in a city increased with

the numbers of delays. Overall, the strength of the asso-

ciation between development delay with the location (rural

versus urban) and duration of attendance moved in all

regression models within narrow limits. This observation

could be interpreted as indicating that these two investi-

gated influence factors might have a very strong and

independent impact on child development and can be only

modified in narrow limits by other factors like age, sex and

nationality.

The socio-demographic structure of the study area must

be considered when interpreting these observed associa-

tions. We found it surprising that the differences between

urban and rural location were so pronounced. We would

have expected that the qualitative differences between

urban and rural areas were small and for any observed

associations to be minor. It may be that there is a far greater

variety of behavioral and relationship-related determinants

differentiating rural and urban locations. These factors

have not been clearly identified or analyzed. Certainly, our
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data indicate that there are significant differences in the

risk factors for developmental problems between the rural

and urban settings in our study area. Clearly identifying

these factors and further exploring their role may have

important public health implications. Further, it should be

noted that the quality of care and the infrastructure of

kindergartens are important factors influencing a child’s

development (Peisern-Feinberg et al. 2001). In our study, it

is noted that we had no data on the quality and functioning

of any influence factors of the kindergartens. The lack of

this knowledge in our survey should be recognized.

A limitation of our analysis is that we documented only

the presence or absence of delays, without assessing their

severity. Also, the local nature of our data set might not

necessarily be representative of other regions or countries.

The strengths of our study were the complete and unse-

lected population of preschool children utilizing

consecutive vintages, a strong standardization of the

instruments for school entry examinations and the same

composition of the investigation team over the entire

observation period, so that our results were unlikely to be

affected by systematic errors.

Conclusions

Kindergarten provides a seminal learning and develop-

mental experience for children in the preschool period. We

believe that children almost always benefit from quality

kindergarten care provided over an extended period of

time. Children with multiple developmental delays are

likely to benefit from visiting a kindergarten in the right

location, for at least a number of years to optimize their

developmental opportunities. Seen form a view of public

health, the setting and duration of kindergarten attendance

for children with multiple delays should be an area of

greater focus and attention in the future.

Acknowledgments Special thanks to Mr. Heinrich Trapp, Landrat of

the District of Dingolfing-Landau, Franz Beblo, MD, Chief of the

Department of Public Health Medicine in Dingolfing-Landau and

Mrs. Ursula Niederreiter, Social Medicine Assistant, for supporting

this study.

Compliance with ethical standards

Ethical standards The authors declare that the study comply with

the current laws of the country in which the investigation was

performed.

References

Bavarian Law of Education and Instruction (BayEUG) of March 9,

1960; last amended on July 20, 2011, BayRS 2230-1-1-UK

Bos W, Lankes EM, Prenzel MSK, Valtin R, Walther G (2003) First

results of the IGLU. School children’s performance at the end of

the fourth grade in an international comparison. Summary of

selected results. Hamburg (German)
Caniato RN, Alvarenga ME, Stich HL, Jansen H, Baune BT (2010)

Kindergarten attendance may reduce developmental impairments

in children: results from the Bavarian Pre-School Morbidity

Survey. Scand J Public Health 38:580–586. doi:10.1177/

1403494810376558

Cochran MM (1977) A Comparison of group day and family child-

rearing patterns in Sweden. Child Dev 48(2):702–707

Darrah J, Senthilselvan A, Magill-Evans J (2009) Trajectories of

serial motor scores of typically developing children: implications

for clinical decision making. Infant Behav Dev 32(1):72–78.

doi:10.1016/j.infbeh.2008.10.001

Elkeles T, Mielck A (1997) Development of a model for explaining

health inequality. Gesundhwesen 59:137–143 (German)
Esser G (1994) The importance of organic and psychosocial risks for

the development of learning disorders. Frühförderung interdiszi-

plinär 13:49–60 (German)
Flender J (2005) Early detection of children with defined distur-

bances. Kinder-und Jugendarzt 36:154–159 (German)
Frankenberg WK, Dobbs JB (1967) The denver developmental

screening test. J Pediatr 71:181–191

Germino-Hausken E (2006) Early Childhood Longitudinal Study.

Kindergarten Class of 1998–1999. Project Summary, National

Center for Education Statistics. http://nces.ed.gov/ecls/pdf/ksum.

pdf. Accessed 10 July 2014
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schoolbeginners. Multifactorial analysis of the results of school

entry examinations with special consideration of the vintage

2001 (German)
Roßbach HG (2003) Pre-school education. In: Cortina KS, Baumert J,

Leschinsky A, Mayer KU, Trommer L (eds) The education

system in the Federal Republic of Germany. Structures and

developments in overview. Rohwohlt, Hamburg, pp 252–284

(German)

620 H. L. Stich et al.

123

http://dx.doi.org/10.1177/1403494810376558
http://dx.doi.org/10.1177/1403494810376558
http://dx.doi.org/10.1016/j.infbeh.2008.10.001
http://nces.ed.gov/ecls/pdf/ksum.pdf
http://nces.ed.gov/ecls/pdf/ksum.pdf
http://www.demogr.mpg.de/papers/working/wp-2004-009.pdf
http://www.demogr.mpg.de/papers/working/wp-2004-009.pdf
http://dx.doi.org/10.1007/BF02648159


Sammons P, Elliot K, Sylva K, Melhuish E, Siraj-Blatchford I,

Taggart B (2004) The impact of pre-school on young children’s

cognitive attainments at entry to reception. Br Educ Res J

30(5):691–712
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