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Aims. The study is part of the pilot project “children in preschools” and aims to detect developmental risks of preschool children
in the context of their socioeconomic status (SES) as a base to initiate individual intervention strategies.Methods. The “Dortmund
Developmental Screening for the Kindergarten” was used in 12 preschools in Mecklenburg-Western Pomerania (MWP) to detect
early developmental risks in children aged 3 to 6 years (𝑛 = 870). Socioeconomic data from 𝑛 = 530 parents were collected by
a standardised questionnaire. Results. Significant differences between the SES groups were identified especially in the field of fine
motor skills (𝑃 < 0.05). In gross motor development differences were not statistically significant. Prevalence rate of fine motor
developmental risks ranges from 1.7% to 20.9%; the rate of gross motor developmental risks tops out at 14.4%.The prevalence rates
are associated with age and sex. Conclusions. Fine motor skills in 3–6 years old preschool children are significantly associated with
the socioeconomic status. In gross motor skills an association could not be identified. In this study, motor development was more
affected by sex than by SES.

1. Introduction

Thehealth situation of children and youth is currently chang-
ing on national and European level, from acute to more
chronic diseases and from somatic to mental disorders
(new morbidity) [1]. The prevalence rate of developmental
disorders can reach high. In particular, the KiGGS study—
The German Health Interview and Examination Survey for
Children and Adolescents—found that 13.1% of girls and
18.4% of boys aged 3 to 6 years have behavioural abnormal-
ities [2, 3]. In several studies there is evidence to suggest a
relation between the socioeconomic status (SES) and chil-
dren’s development: children with a lower SES are more
affected by developmental delays [4, 5].

Such developmental disorders are negative factors for
children to grow up healthily. Especially motor developmen-
tal delays are often associated with an inactive lifestyle and
children are affected additionally by overweight or obesity

[6]. Throughout the lifespan, overweight and the lack of
exercise aremain risk factors for cardiovascular diseases (e.g.,
arteriosclerosis), problems in the musculoskeletal system
or some metabolic diseases (e.g., diabetes mellitus). One
problem is that children from low-income households are
more inclined to be overweight and suffer from lack of
exercise [7, 8]. So, it can be assumed that these children are
also more affected by motor developmental risks.

The federal state Mecklenburg-Western Pomerania
(MWP)—located in the north-eastern part of Germany—is
affected by a high unemployment rate (MWP 2008: 15.5%,
whole Germany 2008: 7.8%), a weak economic development,
and a low average annual income (average annual income
per inhabitant in MWP: 14,610 euro; national average: 18,411
euro) [9, 10].

School enrolment examinations show a high prevalence
rate of motor developmental delays (20.3%) [11]. Further-
more, 12.4% of children aged 3 to 6 years are overweight
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and 5.5% have obesity. These prevalence rates are above
the national average. The proportion of overweight of 3–
6-year-olds in Germany is 9.0%; the proportion of obesity
in this age group is 2.9% [12]. Several studies suggest that
social disadvantages have a negative effect on children’s
development and their health state [13–15]. In contrast, the
state of motor development is often advanced if children
belong to a higher social class [16–18].

Taking into account socioeconomic data and rates of
developmental delays in MWP, it can be expected that in this
federal state there is also a strong association between both
predictors. So there is an urgent need to detect developmental
risks and to initiate individual intervention strategies early in
time. It seems probable that undetected developmental risks
will become chronic delays. As fine and gross motor skills
are positively associated with cognitive abilities [19] and with
the health situation in later life, tailored interventions should
be applied already in preschool age. Because of the high
utilisation rate of preschools in MWP—93.1% of the children
between 3 and 6 years visit this institution although it is
not obligatory [20]—preschools are well-suited for a setting-
orientated intervention.

The aim of the present study is to analyse the prevalence
rate of developmental risks and the differences between the
state of fine and gross motor development related to the
SES of preschool children in MWP. It might be assumed
that increasing motor skills are associated with increasing
SES. Furthermore, possible differences should be investigated
by sex because it seems to be possible that girls and boys
are influenced by SES in a different way.

Results should provide further indications for better
intervention strategies to avoid developmental delays as a
possible negative effect of social inequality.

2. Methods

2.1. The Study “KiK”. The pilot project “KiK” (in German
“Kinder in Kitas” means “children in preschools”) is designed
as a cluster-randomised, controlled, prospective study.

12 preschools selected by youth welfare offices in MWP,
participated in this study. The preschools are located in
cities (Wismar, Greifswald, and Stralsund) and in rural
areas (administrative districts Eastern Pomerania, Demmin
and Uecker-Randow). From each areas two preschools were
recruited by the youth welfare offices. These preschools were
randomised to an intervention group and a control group.

2.2. The Dortmund Developmental Screening for Preschools.
The Dortmund Developmental Screening for Preschools
(Dortmunder Entwicklungsscreening für den Kindergarten
DESK 3–6) was used to detect early developmental risks [21].
It is a standardized, valid, and reliable instrument which
adheres to scientific and practical conditions [22, 23].

The screening includes active exercises and monitoring
of motor, linguistic, and social development. Also, a result for
the overall development is given.The items are age-based and
vary in three age groups (3-year-olds, 4-year-olds, and 5- to
6-year-olds).

In the following analysis fine and gross motor skills are in
the focus of interests. Examples for the tasks concerning fine
and gross motor skills are as follows:

Buttoning or unbuttoning a button is one task in the
field of fine motor skills for 3- and 4-year-olds. Painting a
human being consisting of six parts is a task-example for
children aged 4 to 6 years. With these tasks competences like
eye-hand-coordination and the precision of hand-movement
should be tested.

In the field of gross motor skills (coordination, balance
control) 3- and 4-year-olds, for example, have to catch a ball
from a distance of two meters. Also, children aged 4 to 6
years should be able to show toe walking and heel walking
backwards.

Results of the screening are stanine values (standard
nine values) between 1 and 9 for each field of development
(motor, linguistic/cognitive, and social) and for the total
development. A value of “1” indicates a reasonable suspicion
of developmental risks. A stanine value of “2” stands for an
inconclusive screening-result where a definite decision about
developmental risks is not possible. The screening has to be
replicated later on. Stanine values between 3 and 9 indicates
no suspicion for developmental delays. Higher stanine values
are associated with a more advanced level.

The screening should be conducted by the familiar nurs-
ery-school teachers. In this project the nursery-school teach-
ers were given a training in how to perform the developmen-
tal screening [24].

2.3. Parental Survey. Data about parents’ SES was collected
by mail through a standardised questionnaire [25]. The
questionnaire included questions about education (e.g., grad-
uation), occupational classification, andmonthly income. On
the basis of this information the SES (Winkler-Index) was
assessed and the respondents were categorised in low,middle,
and high SES group [26].

2.4. Statistical Analyses. The analysis of the data was made
using PASW (version 18.0).

Data are reported as mean with 95% confidence interval
(CI) and standard deviation (SD). Mean differences of the
stanine values and the association of motor development,
socioeconomic state, and additional sex were analysed by
two-way analysis of variance followed by Scheffe post hoc
tests at 𝑃 = 0.05.

Two-tailed tests were performed at the 5% level of
significance using 𝑡-tests for independent samples to assess
sex and age differences. Cohen’s 𝑑 effect size was used for the
interpretation of the 𝑡-tests (.20 = small, .50 = moderate, and
.80 = large effect) [27].

In the study, only pseudonymised data were processed.
Pseudonyms were generated using a hash function.

Declaration of Helsinki. The study was ethically and legally
allowed by the local Ethics Committee of the University
Medicine Greifswald.
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3. Results

Overall, 𝑛 = 870 children at the age of three to six years
were screened (response rate = 92.4%). Only 0.5% (𝑛 = 6)
of parents refused for their children to participate in the
developmental screening. The remaining children (5.58%;
𝑛 = 66) were out of preschool during the screening.

Children with disabilities or chronic diseases were
excluded from the following calculations (𝑛 = 32). Data
records with missing values were also excluded (𝑛 = 239).

Finally, 𝑛 = 636 were included in the study; 53.0% (𝑛 =
337) male, 47.0% (𝑛 = 299) female. On screening 28.8% (𝑛 =
183) of the children were 3 years old, 28.0% (𝑛 = 178) 4 years
old and finally 43.2% (𝑛 = 275) 5 to 6 years old.

The response rate of the social status questionnaire was
56.3% (𝑛 = 520). Of all parents who answered the questions
about education, occupational classification, and income,
37.5% (𝑛 = 195) belonged to the group with a low SES, 43.8%
(𝑛 = 228) to the group with a middle, and 18.7% (𝑛 = 97) to
the group with a high SES.

A non responder analysis did not show significant dif-
ferences in the stanine means of children whose parents
returned the questionnaires versus children whose parents
did not.

The analysis of the relationship between motor develop-
ment and SES of preschool children included 𝑛 = 344 parent-
child couples.

The descriptive statistics for the stanine means are pre-
sented in Table 1. Tables 2 and 3 show the results of two-
wayANOVA.The three SES groups differed significantly with
respect to the level of fine motor skills (𝑃 < 0.05). Scheffe
post-hoc test indicated significant differences between chil-
dren with a low and a high SES (𝑃 < 0.05) but not between
children with a low and a middle or a middle and a high SES
(𝑃 = n.s.). As well as the SES, sex influenced fine motor skills
(Table 2). An interaction between SES and sex did not exist.

Although the stanine-means of gross motor skills
increased with socioeconomic status, differences between
social classes were not significant (𝑃 = 0.078). Sex based
differences were statistically significant also in the field of
gross motor skills (Table 3). Again, an interaction between
SES and sex could not be identified.

A two-way ANOVA for each age group, including both
girls and boys, suggested no significant associations between
motor development and socioeconomic status.

Sex specific analysis (separate two-way analysis for girls
and boys with SES group and age group as fixed factors)
showed an influence of SES only for girls’ fine motor skills
(sum of squares = 17.81; df = 2; mean square = 8.90; 𝐹 =
3.10; 𝑃 < 0.05). Scheffe post-hoc test indicated significant
differences between girls with a low and a high SES (𝑃 <
0.05).

Table 4 shows age and sex-specific stanine means and
standard deviations for fine and gross motor skills indepen-
dent of the SES.

In all age groups, male children had significantly lower
stanine means in the development of fine motor skills than
female children (all 𝑃 values at least: 𝑃 < 0.05). Boys aged

4 to 6 years had also significant lower stanine means for gross
motor skills than girls (all 𝑃-values at least: 𝑃 < 0.05).

However, the calculated effect size Cohen’s 𝑑 was .34
(fine motor skills) and .20 (gross motor skills) for 3-year-
old children, representing small effect sizes. In the group
of 4-year-old boys and girls Cohen’s 𝑑 was .52 (fine motor
skills), and .38 (gross motor skills) respectively, so a small-to-
moderate effect size. Finally, Cohen’s 𝑑 effect size was .82 (fine
motor skills) and .52 (grossmotor skills) for 5- and 6-year-old
children. This implies a moderate-to-large effect.

The results in Table 5 show that the prevalence rate of fine
motor developmental risks (stanine-value of “1”)was between
1.7% (5- and 6-year-old girls) and 20.9% (5- and 6-year-old
boys) and varied with age and sex.

The prevalence rate of gross motor developmental risks
was between 0.0% (4 and 5-6-year-old girls) and 14.4% (3-
year-old boys). Only girls aged 4, 5, and 6 years were not
affected by gross motor developmental risks.

In all age-groups some exercises were performed easily
by a high proportion of children, whereas others posed
difficulties. In detail, in the field of fine motor skills a high
proportion of 3-year-old children were not able to unbutton
or button up a button (32.2%). Furthermore, more than
a quarter of all screened 4-year-old children (20.3%) had
problems to paint a picture with several objects (e.g., a picture
with a tree, a house, and a sun). Another example for a
difficult task in the age-group of 5- to 6-year-old children is
the transcription of at least three numbers or letters. 13.6% of
the children did not solve this task. In contrast, for 93.0% of
the children of the same age-group other tasks such as using
a rubber were uncomplicated.

In the field of gross motor skills, 23.1% of the 3-year-old
children were unable to jump on just one foot. Remarkably,
9.5% of the 5- and 6-year-old children could not bounce a ball
(e.g., a football or volleyball) four times. However, 93.8% of
the 4-year-old children had no problems to pass five finishing
jumps.

4. Discussion

A screening like the DESK 3–6 is an adequate opportunity
to get a first impression of children’s development [22].
However, the results of a screening do not substitute a definite
diagnose. If the screening results indicate a developmental
risk, for example, a paediatrician should be contacted to
perform detailed medical examination/diagnostic and to
additionally exclude physical causes for the developmental
risk.

The results of this study suggest a considerable percentage
of children with developmental risks (fine motor skills up to
20.9%; gross motor skills up to 14.4%). Fine motor skills were
more affected than gross motor skills.

Based on the suggestion of Cohen [27], in this study the
motor development of 3- to 6-year-old preschool children
showedonly aweak associationwith socioeconomic status. In
literature already effect sizes of .25 are described as significant
[28]. Therefore, the association between motor development
and SES could also be interpreted as strong.
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Table 1: Descriptive statistics for screening results (stanin-means) in fine and gross motor skills differentiated by SES and sex (𝑛 = 344).

SES Sex Fine motor skills Gross motor skills
Mean Std. Deviation 𝑁 Mean Std. Deviation 𝑁

Low
Male 3.20 1.67 59 4.44 2.00 59
Female 4.27 1.7 64 5.09 1.91 64
Total 3.67 1.78 123 4.78 1.97 123

Medium
Male 3.63 1.78 79 4.51 2.23 79
Female 4.71 1.68 75 5.97 1.97 75
Total 4.16 1.81 154 5.22 2.23 154

High
Male 4.09 1.77 33 5.12 1.82 33
Female 5.21 1.57 34 5.56 1.73 34
Total 4.66 1.75 67 5.34 1.77 67

Total
Male 3.57 1.76 171 4.60 2.08 171
Female 4.64 1.71 173 5.57 1.93 173
Total 4.11 1.81 344 5.09 2.06 344

Stanine-value of 1: reasonable suspicion for developmental risks.
Stanine-value of 2: inconclusive screening-result.
Stanine-value of 3–9: no suspicion for developmental risks.

Table 2: Results of two-way ANOVA for comparison mean differences in fine motor skills in low SES group, medium SES group and high
SES group and in sex (𝑛 = 344).

Source Sum of squares df Mean square 𝐹 𝑃

SES 37.279 2 18.639 6.362 0.002
Sex 89.353 1 89.353 30.499 0.000
SES ∗ sex 0.031 2 0.016 0.005 0.995
Error 990.231 338 2.930
Total 6938.000 344
Corrected total 1125.802 343

Table 3: Results of two-way ANOVA for comparison mean differences in gross motor skills in low SES group, medium SES group and high
SES group and in sex (𝑛 = 344).

Source Sum of squares df Mean square 𝐹 𝑃

SES 20.436 2 10.218 2.574 0.078
Sex 55.307 1 55.307 13.934 0.000
SES ∗ sex 17.331 2 8.665 2.183 0.114
Error 1341.571 338 3.969
Total 10362.000 344
Corrected total 1459.384 343

Table 4: Stanine-means and standard deviation (SD) of fine and gross motor skills differentiated between age and sex (𝑡-test, 𝑛 = 636).

Age 3-year-old 4-year-old 5- to 6-year-old

Sex (𝑛) Male
(90)

Female
(86) [95% CI]1 Male

(90)
Female
(78) [95% CI]1 Male

(134)
Female
(121) [95% CI]1

Fine motor
skills (SD)

3.88∗
(1.77)

4.52∗
(1.96)

−1.201 to
−0.090

3.88∗∗
(1.83)

4.83∗∗
(1.81)

−1.512 to
−0.399

3.22∗∗
(1.76)

4.58∗∗
(1.57)

−1.768 to
−0.944

Gross motor
skills (SD)

4.48
(2.17)

4.92
(2.26)

−1.101 to
0.219

5.27∗
(1.69)

5.86∗
(1.36)

−1.063 to
−0.121

4.59∗∗
(2.10)

5.60∗∗
(1.80)

−1.498 to
−1.949

Significant sex differences (𝑡-test): ∗𝑃 < 0.05; ∗∗𝑃 < 0.01.
1Confidence Interval for the mean difference between two independent proportions (boys versus girls).
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Table 5: Prevalence of fine and gross motor developmental risks (stanine-value = 1; 𝑛 = 636).

Fine motor skills Gross motor skills
Age 3 years1 4 years2 5/6 years3 3 years1 4 years2 5/6 years3

Female 10.5% (𝑛 = 9) 2.6% (𝑛 = 2) 1.7% (𝑛 = 2) 7.0% (𝑛 = 6) 0.0% (𝑛 = 0) 0.0% (0)
Male 11.1% (𝑛 = 10) 12.2% (𝑛 = 11) 20.9% (𝑛 = 28) 14.4% (𝑛 = 13) 2.2% (𝑛 = 2) 6.7% (𝑛 = 9)
1Female: 𝑛 = 86, male: 𝑛 = 90.
2Female: 𝑛 = 78, male: 𝑛 = 90.
3Female: 𝑛 = 121, male: 𝑛 = 134.

Significant differences in the development were identified
between children with a low and a high SES (fine motor
skills). Gross motor skills were not affected by SES.

Generally, in this study motor development was more
affected by sex than by SES, which was the priority focus.

These findings might result from the fact that perhaps
interests of girls in this age group (e.g., handicraft work or
crayoning) are more dependent on the provision of craft
materials and parents’ “collaboration,” which are associated
with socioeconomic status [29, 30] than the interests of male
children (e.g., outdoor activities).The age group had no effect
on a different development in context of the socioeconomic
status.

An interesting finding was an increasing statistical power
of sex differences in stanine means with increasing of age.
These significant sex differences suggest the need for sex-
specific interventions or advancement for boys.

One limitation of this study is the parental response rate
of only 56.3% with regard to the socioeconomic question-
naire. A reason for this might be the sensitive information on
family income.

Concerning the responders in 8.1% (𝑛 = 42) of the cases
it was not possible to generate parent-child-couples via the
hash codes. A different spelling of children’s first name by
parents and nursery-school teachers, resulting in a different
hash code for the same child, could be identified as a reason
for this problem.

A positive selection of children with higher stanine-
scores can be ruled out because the non-responder-analysis
did not show significant differences in the stanine-means of
children whose parents returned the questionnaires versus
children whose parents did not.

Preventive interventions are necessary for all preschool
children because the socioeconomic status cannot be the
only reason for high prevalence rates inmotor developmental
risks. In this age, primary motor skills according to the
normal physical development improve in quality and quan-
tity [31]. However, this might depend on the environment
and functioning family relations. Therefore, the influence of
free-time activities and the utilisation of media should be
additionally analysed.

Because of the high utilisation rate of preschools espe-
cially inMecklenburg-Western Pomerania (93.1%, 2008 [20]),
preschools are an important institution to offer programmes
and activities for the promotion of competences independent
of children’s socioeconomic background.This would provide
an important contribution to achieve equal opportunities in
motor development before school enrolment.

Perspective. Future studies should further investigate the
reasons for the high rates of suspected motor developmental
risks. In preschools, evidence based programmes to advance
fine and gross motor skills have to be implemented and
parents have to get more information about their own
important active role regarding the motor development of
their children.
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