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Abstract

COVID-19 pandemic lockdowns and closures have influenced all children’s health and development (HAD). We aimed to
examine whether this differs by social circumstances. We hypothesised that socially disadvantaged children experienced
more pronounced deterioration in their HAD compared with better-off children. In our trend study, we included five cohorts
of school enrolment medical screening (school entrance 2018-2022) in the city of Dusseldorf, Germany. To compensate
for selection bias due to the limited number of examinations in pandemic months, we chose the first 800 examinations of
each cohort. We computed predicted prevalences of overweight, coordination and language problems as indicators of HAD.
Neighbourhood deprivation, single-parent families and non-German nationality were used as indicators of social disadvan-
tage. All groups of children experienced a deterioration in their HAD. Its magnitude is comparable between children with
different social circumstances. For instance, between 2018 and 2021, prevalence of overweight increased from 19.2 to 24.2%
in children from deprived neighbourhoods, and from 8.1 to 16.5% in children from well-off neighbourhoods. Prevalence
of language problems (prepositions) increased from 49.9 to 72.1% among non-German children, and from 14.4 to 39.1%
among German children.

Conclusion: Results only partly confirmed our hypothesis. However, since the pre-pandemic prevalences of HAD problems
among disadvantaged children were already higher, further deterioration — regardless of its magnitude — has led to their
particularly poor situation. For those children, overweight and language development should be priorities of prevention. Gen-
erally, important settings for child HAD such as kindergartens or leisure facilities should remain open in future pandemics.

What is known:
o The COVID-19 pandemic has had a negative impact on general child health and development.
® Before the pandemic, social inequalities in child health and development were a common phenomenon.

What is new:

e Children in all social groups experienced a deterioration in their health and development over the course of the pandemic.

o Over the course of the pandemic, children from deprived neighbourhoods have demonstrated a particularly high prevalence of overweight.
Language problems are particularly prevalent among non-German children.
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Introduction

The COVID-19 pandemic with its lockdowns and closures
of kindergartens, schools and leisure facilities has influenced
child health and development (HAD) in many ways — as has
meanwhile been shown by individual studies and reviews:
mental disorders have increased [1]; motor skills have been
inhibited and overall physical fitness has worsened [2]; chil-
dren have gained weight [3, 4]; language development has
worsened [5, 6]. Social inequalities in child HAD are a com-
mon pattern [7, 8], and it has been postulated that children
from vulnerable backgrounds will be most affected by the
pandemic. [9, 10] However, studies empirically investigating
the consequences of the COVID-19-pandemic on child HAD
seldom apply an inequalities perspective. There are some
exceptions e.g. survey data showed that vulnerable children
were at increased risk of mental health impairments [11, 12]
and of decreasing motor performance [13]; hospital patient
data showed that social disparities in overweight and obesity
have increased since the onset of the pandemic [14]; data of
school enrolment examinations showed that children with
low parental education and those with a migration back-
ground have a higher increase in overweight and language
problems than their reference groups [5].

Given the research gap of a social-differential analysis of
the impact of the pandemic on children’s HAD, we aim to
examine the changes in children’s development by social cir-
cumstances throughout the pandemic. We hypothesise that
socially disadvantaged children experienced more pronounced
deterioration in their HAD compared to better-off children.

Materials and methods

Our trend study is based on the school enrolment medical
screening of children in the city of Dusseldorf, western Ger-
many. This examination is mandatory for all children before
school entry (both into public and private education) with
approx. 6 years, and it is conducted by the municipal health
authorities. The school enrolment medical screening is a
valuable data source in the context of child health inequali-
ties since it reaches children and their families with different
social circumstances [15]. Child health and development is
assessed by means of social-paediatric screening including
different dimensions of school readiness [16]. Here, each
child undergoes a range of standardised tests.

For the present trend study, we included five cohorts of
pre-schoolers (wave 1 (w1): school year 2018/19 — wave 5
(w5): school year 2022/23). We received anonymised data
sets from the health authorities.

For the analyses, we used three different indicators
of child development (dependent variables) that had
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been measured by medical officers in a standardised way
[17]: overweight was operationalised as gender-specific
BMI > 90th percentile according to Kromeyer-Hauschild
et al. [18]; body coordination was measured by lateral jumps;
language development was measured by using correct prepo-
sition and plural formation when completing sentences. We
dichotomised the latter three measures based on the number
of points achieved by the child during the examinations. We
used cut-off values indicated by the medical officer [6]: in
the case of the coordination exercise, problematic develop-
ment was indicated if the child achieved fewer than 7 points
out of 32. For the two language exercises, 3 or less (plural)
or 4 or less (prepositions) points achieved out of 7 (plural) or
8 (prepositions) indicated problematic development.

We also used three indicators of the child’s social cir-
cumstances (independent variables) that had been assessed
by medical nurses: (i) neighbourhood deprivation served as
a proxy of the family’s socio-economic position (SEP) [19].
It had been assigned via the child’s residential address and
neighbourhood, based on indicators such as welfare ben-
efits, living space per person and migration population on
neighbourhood level. It ranges from 1 (no deprivation) to
5 (very high deprivation) and we compared 4/5 (high/very
high deprivation) to 1-3 (no to medium deprivation); (ii)
with regard to the family status we contrasted single-parent
with two-parent families; (iii) for migration background, we
compared children with non-German nationality to those
with German nationality.

An important specificity of the examination procedure
is that vulnerable children (with health problems or from
disadvantaged neighbourhoods) are usually examined with
priority in each cohort. Due to the limited number of exami-
nations in the pandemic months, this resulted in smaller sam-
ples with a selection bias towards vulnerable children in the
waves of 2020/2021 and 2021/2022. In order to analyse the
development of children on comparable samples throughout
our study period, we restricted our sample to the first 800
children of each cohort. A similar approach was chosen in an
earlier work of Bredahl analysing the same data [6].

First, we calculated absolute and relative frequencies of
independent and dependent variables for the first 800 chil-
dren of each cohort. Then we analysed the trend in the devel-
opment of child health by calculating the average predicted
probabilities of detecting problematic health development.
We estimated logistic regression models separately for each
examination type (overweight, coordination, language),
adjusted for sex, neighbourhood deprivation, family status
and nationality. To examine whether time trends differ by
children’s social status, we added an interaction term into
the regressions composed of wave dummies and the indica-
tor of social status. As the estimated regression coefficients
are not straightforward to interpret, we present the pre-
dicted probabilities of detecting health problems by various



European Journal of Pediatrics (2023) 182:1173-1181

1175

indicators of social status. Furthermore, we computed the
average marginal effect (AME) of a change between social
circumstances. This indicates, for instance in the case of
family status and overweight, the difference in predicted
probabilities of detecting overweight between children in
single-parent and two-parent families. Additionally, we com-
puted the AME of a wave change within the social groups
showing the difference in predicted prevalences over time.
When interpreting the results, we placed special focus on
the AME between w4 and w1 as we expect that the school
cohort 21/22 (those starting school in September 2021) was
most adversely affected by the lockdown and the following
pandemic measures. The pre-schoolers of cohort 21/22 were
in the middle of their kindergarten years when the lockdown
started, so they spent the most intensive pre-school months
being faced with pandemic measures. On the other hand, the
following cohort of 22/23 enjoyed a relatively pandemic-free
pre-school year. All analyses were conducted using Stata 16.

Results

Table 1 depicts the descriptives of the data set used for
the analyses. The unadjusted prevalence of overweight in
the prepandemic wl is 12.5%. Coordination problems are
detected among 6.4% of the children, while 17.5% display
language problems in terms of preposition formation and
18.9% in terms of plural formation. Substantially higher
prevalences are observed in the pre-schoolers of w4 with
21.4% overweight, 20.1% with coordination problems,
48.9% with language problems/preposition and 45.8% with
language problems/plural formation.

Based on our logistic regression estimations stratifying
by indicators of social disadvantage, we observe the follow-
ing results (see all results in table 2, electronic supplement).

Table 1 Descriptive statistics of the study populations of five cohorts of preschoolers used in the analyses

Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Total
school year 18/19 19/20 20/21 21/22 22/23

No. % No. % No. % No. % No. % No. %
Overweight
no 659 87.5 669 85.3 660 83.8 614 78.6 661 83.9 3,263 83.8
yes 94 12.5 115 14.7 128 16.2 167 21.4 127 16.1 631 16.2
Total 753 100 784 100 788 100 781 100 788 100 3,894 100
Coordination problems
no 686 93.6 654 87.6 645 89.2 494 79.9 550 85.4 3,029 87.4
yes 47 6.4 93 124 78 10.8 124 20.1 94 14.6 436 12.6
Total 733 100 747 100 723 100 618 100 644 100 3,465 100
Language problems (prepositions)
no 590 82.5 487 67 480 67.2 336 51.1 352 52.5 2,245 64.4
yes 125 17.5 240 33 234 32.8 322 48.9 319 475 1,240 35.6
Total 715 100 727 100 714 100 658 100 671 100 3,485 100
Language problems (plural)
no 575 81.1 479 66.9 488 69.8 351 54.2 381 577 2,274 66.3
yes 134 18.9 237 33.1 211 30.2 297 45.8 279 423 1,158 337
Total 709 100 716 100 699 100 648 100 660 100 3,432 100
Neighbourhood
well-off 481 60.2 309 389 357 452 347 444 374 47.0 1,868 472
deprived 318 39.8 485 61.1 432 54.8 435 55.6 421 53.0 2,091 52.8
Total 799 100 794 100 789 100 782 100 795 100 3,959 100
Single-parent family
no 684 85.5 663 83.0 672 84.0 661 82.6 666 83.3 3,346 83.7
yes 116 145 136 17.0 128 16.0 139 17.4 134 16.8 653 16.3
Total 800 100 799 100 800 100 800 100 800 100 3,999 100
Nationality
German 667 83.4 525 66.0 597 75.0 555 69.5 506 67.6 2,850 72.4
other 133 16.6 271 34.0 199 25.0 243 30.5 242 324 1,088 27.6
Total 800 100 796 100 796 100 798 100 748 100 3,938 100
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Results indicate a deteriorating trend of overweight in both
groups of children (Fig. 1). The magnitude of the change
over time (difference w4—w1) is greater in children from
well-off neighbourhoods (AME =8.4; p=.000) compared to
those from deprived neighbourhoods (AME =5.0; p=.102).
The corresponding AMEs of a wave change between w4
and w1 are indicated by the last column of supplementary
table 2. For instance, the AME of 5.0 in case of deprived
neighbourhoods shows the difference between the predicted
prevalence of overweight in w4 (24.2) and w1l (19.2). How-
ever, our calculations imply a higher prevalence of over-
weight among children from deprived neighbourhoods with
predicted probability of 24.2% in w4 compared to 16.5%
in children from well-off neighbourhoods (AME =7.7;
p=.008). Regarding coordination problems, a significant
increase is observed in both groups of children from w1 to
w4 (AME =19.0 in children from well-off neighbourhoods;
AME =7.7 in children from deprived neighbourhoods).
Also, contrary to our hypothesis, children in well-off neigh-
bourhoods have a higher prevalence in most waves. Regard-
ing language problems, we detect worsening trends in both
groups of children. While the magnitude of deterioration
is larger among children from well-off neighbourhoods
(AME =32.5; p=.000 in prepositions; AME =29.0 in plu-
ral; p=.000), the probability of developing language prob-
lems also significantly increases among children in deprived
neighbourhoods (AME =14.9; p=0.000 in prepositions;
AME=9.4; p=0.011 in plural). The significant gaps in prior
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waves disappear in w4 (AME =6.0; p=.108 in prepositions;
AME =4.7; p=.206 in plural). In w5, children from well-off
neighbourhoods relief, while no improvement is observed
among disadvantaged children. They experience a worsening
trend at a higher level.

Family status

Results indicate a parallel deteriorating trend and no signifi-
cant differences between single- and two-parent families in the
case of coordination and language problems (Fig. 2). However,
regarding overweight, results point to a significant worsen-
ing trend among children in single-parent families (increasing
from 13.4% in w1 to 26.6% in w4), which is greater in mag-
nitude (AME =13.1) than the one detected among children in
two-parent families (AME =5.5). After reaching the peak in
w4, an improvement took place in both groups.

Nationality

Focusing on overweight and coordination problems, results
indicate a worsening trend in both groups (Fig. 3). How-
ever, no significant differences are found between German
vs. non-German children. Regarding language problems, the
results point to a marked disadvantage of children in non-
German families in each wave. The corresponding AMEs
displaying the difference in the predicted prevalences of lan-
guage problems in each wave lie between the interval of 33.0
and 47.3. Over time, both groups experience an increase
in the prevalence of language problems. However, in case
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Our results only partly support our hypothesis. All groups
of children experienced a deterioration in their development
over the course of the pandemic. The magnitude of deterio-
ration is in most cases comparable between social groups, or,
in some cases, even smaller among children in worse social
circumstances. However, bearing in mind that the prevalence
of developmental problems among disadvantaged children
is already higher w1, further deterioration — regardless of
its magnitude — has led to their particularly poor situation.
Similar observation was made in a previous study of our
group regarding overweight, parental education and neigh-
bourhood deprivation [19].

Overweight Our results show marked inequalities of over-
weight even before the pandemic by neighbourhood depriva-
tion as a proxy of the family’s socio-economic position. This
is in line with previous well-established findings indicating
that both a family’s SEP and neighbourhood environment are
associated with child overweight [20-22]. Our results regard-
ing how the pandemic impacted children’s HAD are in line
with the study of Jenssen et al. [14] showing that the increase
in overweight was more pronounced in children with lower
family income; and correspond to the study of Bantel [5] docu-
menting a greater increase in children with low parental edu-
cation. However, we did not observe inequalities according to
migration background that Jenssen et al. [14] found with regard
to Hispanic and Black patients vs. White patients. Differences
in physical activity and nutrition are key factors to explain
these socio-economic inequalities in child overweight during
the pandemic. During closures of kindergartens, all children
suffered from a lack of active movement and exercise. How-
ever, socio-economically disadvantaged children additionally
lacked compensating facilities such as gardens [23] and green
spaces [24] at home. Studies show that apartments and proxim-
ity to major roads correlated with children’s decreased outdoor
activities during the pandemic [25]. Furthermore, kindergar-
tens provide access to healthy food for many children growing
up in families with income insecurity. During lockdown these
children lost access to setting-based nutrition programmes
[3] and they were restricted to their home environments with
increased food intake and unhealthy food choices [4]. It is
also an interesting finding that the prevalence of overweight
decreases for all children from wave 4 to wave 5. This might
indicate the important role of settings such as kindergartens
and leisure facilities for physical activity and nutrition.

Coordination problems Our findings do not respond to the
study of Wessely et al. [13] who found a steeper decrease in
lateral jumping performance in children with higher social
burden. Interestingly, our results point to the opposite direc-
tion with smaller increase of coordination problems among
socially disadvantaged children.
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Language Our results correspond to the study of Bantel
[5] where the increase in language difficulties was mainly
observed in pre-schoolers with non-German origin. This
effect can mainly be attributed to the closure of kindergar-
tens. For children with a migration background, the kinder-
garten provides access to the host country’s language and
education system, and it prevents language deficits. This
has been previously shown by school enrolment examina-
tions documenting that deficits in German language skills
are less likely among migrant children the longer they have
attended the kindergarten [26]. Thus, for these children
language development during the pandemic was dependent
on social interaction with family members who are likely
to have a foreign mother tongue as well. Media consump-
tion aggravated this problem. Children’s screen time has
increased globally during the pandemic [27, 28]. But the
massive screen time was probably different in children grow-
ing up with a foreign mother tongue compared with native
German speakers. Ritterfeld et al. [29] have shown that chil-
dren growing up multilingually use less language-driven, but
more image-driven media.

Strengths and limitations

An important strength of the study is that it is based on
actual administrative data involving children from all social
groups. This provides a unique opportunity to analyse ine-
qualities of child HAD in a timely and efficient manner.
Within these parameters, four indicators of child HAD could
be observed that had been measured by standard medical
procedure. However, as socio-emotional development had
not been assessed in the present school enrolment medical
screening, we could not include this variable of child devel-
opment in our analyses. Another strength is that three differ-
ent indicators of social circumstances could be included in
the analyses, making it possible to show their different rela-
tionships with health. These are, however, methodologically
limited: (i) neighbourhood deprivation is only a proxy of the
family’s socio-economic position with the risk of ecological
fallacy. Due to data protection, no individual level SEP-data
were available; (ii) regarding migration background, infor-
mation about parents’ nationality should also be included
for proper measurement [30], as well as information on the
family’s language [31]. However, none of this information
was available in the administrative data. Similarly, the num-
ber of available confounders is also limited: beside the few
variables describing the children’s social circumstances,
the school enrolment medical examinations do not assess
detailed information on their personal and family circum-
stances (e.g. living environment, occupational situation) and
health behaviour (e.g. physical activity). Therefore, we could
not adjust our regressions for these variables.
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A further limitation might relate to possible gender differ-
ences in trends by social groups. However, we have checked
if the general trends of the outcome variables differ by sex.
The interactions terms between the wave and sex dummies
were not significant in either case. Furthermore, differences
in predicted prevalences by sex were in most cases statisti-
cally not significant. Therefore, to enhance the precision of
the estimates, we decided to include sex only as a control
variable and assumed that trends within social groups are
not different by gender.

A central limitation of the analysis relates to our sample:
due to the pandemic, there was a marked drop in the number
of examinations and they were mainly focused on vulnerable
children. In the pre-pandemic w1 and w2 4891 and 4564
children were examined, while in the pandemic w3 and w4
the number of examinations was 2767 and 1754 respectively.
This also seriously affected the composition of the pandemic
w3 and w4, which mainly included the vulnerable children.
The composition of the total surveyed population in each
wave is described by supplementary table 3. It should be
noted that examinations take place in a prioritised order each
year, with vulnerable children being invited first to attend.
Therefore, to alleviate the sample selection bias, we restricted
our sample to the first 800 examinations in each wave cor-
responding to Bredahl [6]. We chose a different approach
than Bantel et al. [5] since we believe that cutting the sample
size by the date of examination instead of weighting leads to
a more homogeneous sample. However, an important conse-
quence of this procedure is that our results apply mainly to
the group of vulnerable children and cannot be generalised to
the total sample of pre-school children. Most children with a
favourable family background and without medical indication
are not observed in the data. These children were shown to
be less disadvantaged during the pandemic in previous litera-
ture as mentioned above. Therefore, we expect that the gap
between children with different social circumstances is larger
in the total sample than the one we observed in our dataset.

Conclusions

The massive excess of post-pandemic language problems in
children with non-German mother tongue in our study popu-
lation suggests what happens if the kindergarten is closed
for a longer period. Since language acquisition is a key
task in pre-school age and it is essential for cognitive and
psychosocial development, we conclude that kindergartens
should remain available for all children in future epidemic
scenarios.

The coexistence of the COVID-19 pandemic and the
overweight pandemic has been mentioned by several authors
[26, 32]. Given the long-term consequences of child over-
weight for adult health [33] and the social inequalities

observed here, post-pandemic resources should be invested
in prevention programmes for vulnerable children. Setting-
based approaches in kindergartens [34] and schools [35] are
important vehicles. Small-scale analysis of social structures
can identify particularly deprived urban neighbourhoods to
focus on [19]. In addition, policies to reduce social inequali-
ties in health should not be forgotten, in line with the frame-
work of social determinants of health and inequalities [36].

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00431-022-04799-9.

Acknowledgements We are grateful to the municipal health authori-
ties, especially Renate Bredahl, M.D., for providing the data and
consulting.

Authors’ contributions SW worked out the study conception. All
authors contributed to the study design. Data analysis was performed
by MR. MR prepared figures. The first draft of the manuscript was writ-
ten by SW and MR. All authors read and approved the final manuscript.

Funding Open Access funding enabled and organized by Projekt
DEAL.

Declarations

Ethics approval The method was approved by the ethics committee
and complied with the principles of the Declaration of Helsinki (Study
no. 2021-1637).

Consent to participate Participation in the school enrolment examina-
tion is mandatory. Health authorities of the city of Duesseldorf gave
permission to access the anonymised raw data.

Consent to publish Not applicable.

Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Viola TW, Nunes ML (2022) Social and environmental effects of
the COVID-19 pandemic on children. J Pediatr (98(1)):S4-S12

2. Pajek SV, Trajkovic N (2022) Impact of the COVID-19 pandemic
on the motor development of schoolchildren in rural and urban
environments. Biomed Res Int 2022:8937693. https://doi.org/10.
1155/2022/8937693

3. Chaabane S, Doraiswamy S, Chaabna K, Mamtani R, Cheema
S (2021) The impact of COVID-19 school closure on child and

@ Springer


https://doi.org/10.1007/s00431-022-04799-9
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/8937693
https://doi.org/10.1155/2022/8937693

1180

European Journal of Pediatrics (2023) 182:1173-1181

10.

11.

12.

13.

14.

15.

adolescent health: a rapid systematic review. Children (Basel,
Switzerland) 8(5). https://doi.org/10.3390/children8050415
Stavridou A, Kapsali E, Panagouli E, Thirios A, Polychronis K,
Bacopoulou F, Psaltopoulou T, Tsolia M, Sergentanis TN, Tsitsika
A (2021) Obesity in children and adolescents during COVID-19
pandemic. Children (Basel, Switzerland) 8(2):135. https://doi.org/
10.3390/children8020135

Bantel S, Buitkamp M, Wiinsch A (2021) Kindergesundheit in der
COVID-19-Pandemie: Ergebnisse aus den Schuleingangsuntersu-
chungen und einer Elternbefragung in der Region Hannover (Child
health in the COVID-19 pandemic: results from school entry data
and a parent survey in the Hanover region). Bundesgesundheitsbl
64(12):1541-1550. https://doi.org/10.1007/s00103-021-03446-2
Bredahl R (2022) Corona-Pandemie: Entwicklungsprobleme bei
Schulneulingen nachweisbar. In: Oommen-Halbach A, Weyers S,
Griemmert M (eds) Kinder und Jugendliche in der Covid-19-Pan-
demie. Perspektiven aus Praxis und Wissenschaft. De Gruyter,
Berlin, pp 83-90

Pearce A, Dundas R, Whitehead M, Taylor-Robinson D (2019) Path-
ways to inequalities in child health. Arch Dis Child 104(10):998—
1003. https://doi.org/10.1136/archdischild-2018-314808

Pillas D, Marmot M, Naicker K, Goldblatt P, Morrison J, Pikhart
H (2014) Social inequalities in early childhood health and devel-
opment. A European-wide systematic review. Pediatric Research
76:418 EP -. https://doi.org/10.1038/pr.2014.122

Gur-Arie R, Johnson S, Collins M (2022) Advancing child health
and educational equity during the COVID-19 pandemic through
science and advocacy. Isr J Health Policy Res 11(1):3. https://doi.
org/10.1186/s13584-021-00512-7

Lemkow-Tovias G, Lemkow L, Cash-Gibson L, Teixid6-Compaid
E, Benach J (2022) Impact of COVID-19 inequalities on children:
An intersectional analysis. Sociol Health Illn. https://doi.org/10.
1111/1467-9566.13557

Monnier M, Moulin F, Thierry X, Vandentorren S, C6té S, Bar-
bosa S, Falissard B, Plancoulaine S, Charles M-A, Simeon T, Geay
B, Marchand L, Ancel P-Y, Melchior M, Rouquette A, Galera C
(2021) Children’s mental and behavioral health, schooling, and
socioeconomic characteristics during school closure in France due
to COVID-19: the SAPRIS project. Sci Rep 11(1):22373. https://
doi.org/10.1038/541598-021-01676-7

Ravens-Sieberer U, Erhart M, Devine J, Gilbert M, Reiss F,
Barkmann C, Siegel NA, Simon AM, Hurrelmann K, Schlack
R, Holling H, Wieler LH, Kaman A (2022) Child and adoles-
cent mental health during the COVID-19 pandemic: results of the
three-wave longitudinal COPSY study. The Journal of adolescent
health : official publication of the Society for Adolescent Medi-
cine. https://doi.org/10.1016/j.jadohealth.2022.06.022

Wessely S, Ferrari N, Friesen D, Grauduszus M, Klaudius M,
Joisten C (2022) Changes in Motor Performance and BMI of
Primary School Children over Time-Influence of the COVID-19
Confinement and Social Burden. IJERPH 19(8). https://doi.org/
10.3390/ijerph19084565

Jenssen BP, Kelly MK, Powell M, Bouchelle Z, Mayne SL, Fiks
AG (2021) COVID-19 and changes in child obesity. Pediatrics
147(5). https://doi.org/10.1542/peds.2021-050123

Wahl S, Kreffter K, Frolich S, Miiller-Thur K, Dragano N, Gobels
K, Poschkamp T, Schifer M, Weyers S (2018) Die Schuleingang-
suntersuchung als Tiiroffner fiir die gesundheitswissenschaftliche
Forschung? Eine Analyse zur Studienteilnahme ,,schwer erreich-
barer” Bevolkerungsgruppen (Is the school entrance examina-
tion a door opener for health sciences research? Analyzing study
participation of hard-to-reach groups). Bundesgesundheitsblatt

@ Springer

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Gesundheitsforschung Gesundheitsschutz 61(10):1236-1241.
https://doi.org/10.1007/s00103-018-2808-x

Daseking M, Petermann F, Roske D, Trost-Brinkhues G, Simon
K, Oldenhage M (2009) Entwicklung und Normierung des Eins-
chulungsscreenings SOPESS (Development and standardisation of
the social-pediatric screening SOPESS). Gesundheitswesen (Bun-
desverband der Arzte des Offentlichen Gesundheitsdienstes (Ger-
many)) 71(10):648-655. https://doi.org/10.1055/s-0029-1239511
Petermann F (2009) Sozialpédiatrisches Entwicklungsscreening
fiir Schuleingangsuntersuchungen. SOPESS; theoretische und
statistische Grundlagen zur Testkonstruktion, Normierung und
Validierung. LIGA. NRW, Diisseldorf

Kromeyer-Hauschild K, Moss A, Wabitsch M (2015) Referen-
zwerte fiir den Body-Mass-Index fiir Kinder, Jugendliche und
Erwachsene in Deutschland. Adipositas - Ursachen, Folgeer-
krankungen, Therapie 09(03):123-127. https://doi.org/10.1055/s-
0037-1618928

Nguyen TH, Gotz S, Kreftter K, Lisak-Wahl S, Dragano N, Weyers
S (2021) Neighbourhood deprivation and obesity among 5656 pre-
school children-findings from mandatory school enrollment exami-
nations. Eur J Pediatr 180(6):1947-1954. https://doi.org/10.1007/
s00431-021-03988-2

Kim Y, Cubbin C, Oh S (2019) A systematic review of neighbour-
hood economic context on child obesity and obesity-related behav-
iours.Obes Rev 20(3):420-431. https://doi.org/10.1111/0br.12792
Ohri-Vachaspati P, DeLia D, DeWeese RS, Crespo NC, Todd
M, Yedidia MJ (2015) The relative contribution of layers of the
social ecological model to childhood obesity. Public Health Nutr
18(11):2055-2066. https://doi.org/10.1017/S1368980014002365
Wilde JA, Eilander M, Middelkoop BJC (2019) Effect of neigh-
bourhood socioeconomic status on overweight and obesity in
children 2-15 years of different ethnic groups. Eur J Pub Health.
https://doi.org/10.1093/eurpub/cky277

Geis-Thone W (2020) Hausliches Umfeld in der Krise: Ein Teil
der Kinder braucht mehr Unterstiitzung. Ergebnisse einer Auswer-
tung des Sozio-oekonomischen Panels (SOEP), IW-Report, Nr.
15, Koln

Mears M, Brindley P, Maheswaran R, Jorgensen A (2019)
Understanding the socioeconomic equity of publicly accessible
greenspace distribution: The example of Sheffield, UK. Geoforum
103:126-137. https://doi.org/10.1016/j.geoforum.2019.04.016
Mitra R, Moore SA, Gillespie M, Faulkner G, Vanderloo LM,
Chulak-Bozzer T, Rhodes RE, Brussoni M, Tremblay MS (2020)
Healthy movement behaviours in children and youth during the
COVID-19 pandemic: exploring the role of the neighbourhood
environment. Health Place 65:102418. https://doi.org/10.1016/j.
healthplace.2020.102418

Bhattacharya S, Aggarwal P, Bera OP, Saleem SM, Shikha D,
Vallabh V, Juyal R, Singh A (2021) COVID-19 and childhood
obesity (CO-BESITY) in the era of new normal life: a need for a
policy research. Journal of public health research 10(s2). https://
doi.org/10.4081/jphr.2021.2673

Eales L, Gillespie S, Alstat RA, Ferguson GM, Carlson SM
(2021) Children’s screen and problematic media use in the United
States before and during the COVID-19 pandemic. Child Dev
92(5):e866—e882. https://doi.org/10.1111/cdev.13652

Pardhan S, Parkin J, Trott M, Driscoll R (2022) risks of digital
screen time and recommendations for mitigating adverse out-
comes in children and adolescents. J Sch Health 92(8):765-773.
https://doi.org/10.1111/josh.13170


https://doi.org/10.3390/children8050415
https://doi.org/10.3390/children8020135
https://doi.org/10.3390/children8020135
https://doi.org/10.1007/s00103-021-03446-2
https://doi.org/10.1136/archdischild-2018-314808
https://doi.org/10.1038/pr.2014.122
https://doi.org/10.1186/s13584-021-00512-7
https://doi.org/10.1186/s13584-021-00512-7
https://doi.org/10.1111/1467-9566.13557
https://doi.org/10.1111/1467-9566.13557
https://doi.org/10.1038/s41598-021-01676-7
https://doi.org/10.1038/s41598-021-01676-7
https://doi.org/10.1016/j.jadohealth.2022.06.022
https://doi.org/10.3390/ijerph19084565
https://doi.org/10.3390/ijerph19084565
https://doi.org/10.1542/peds.2021-050123
https://doi.org/10.1007/s00103-018-2808-x
https://doi.org/10.1055/s-0029-1239511
https://doi.org/10.1055/s-0037-1618928
https://doi.org/10.1055/s-0037-1618928
https://doi.org/10.1007/s00431-021-03988-2
https://doi.org/10.1007/s00431-021-03988-2
https://doi.org/10.1111/obr.12792
https://doi.org/10.1017/S1368980014002365
https://doi.org/10.1093/eurpub/cky277
https://doi.org/10.1016/j.geoforum.2019.04.016
https://doi.org/10.1016/j.healthplace.2020.102418
https://doi.org/10.1016/j.healthplace.2020.102418
https://doi.org/10.4081/jphr.2021.2673
https://doi.org/10.4081/jphr.2021.2673
https://doi.org/10.1111/cdev.13652
https://doi.org/10.1111/josh.13170

European Journal of Pediatrics (2023) 182:1173-1181

1181

29.

30.

31.

32.

33.

34.

Ritterfeld U, Pahnke B, Liike T (2012) Vergleich der Mediennut-
zung einsprachig und mehrsprachig aufwachsender Kinder zwis-
chen drei und sechs Jahren. Sprache Stimme Gehor 36(01):e3—
el0. https://doi.org/10.17877/DE290R-10343

Will AK (2019) The German statistical category “migration back-
ground”: Historical roots, revisions and shortcomings. Ethnicities
(19(3)):535-557. https://doi.org/10.1177/1468796819833437
Fiihrer A, Wienke A, Tiller D (2018) Die Schuleingangsuntersu-
chung als subsididre Vorsorgeuntersuchung. Priav Gesundheitsf
71(10):669. https://doi.org/10.1007/s11553-018-0652-3

Browne NT, Snethen JA, Greenberg CS, Frenn M, Kilanow-
ski JF, Gance-Cleveland B, Burke PJ, Lewandowski L (2021)
When pandemics collide: the impact of COVID-19 on childhood
obesity. J Pediatr Nurs 56:90-98. https://doi.org/10.1016/j.pedn.
2020.11.004

Park MH, Falconer C, Viner RM, Kinra S (2012) The impact of
childhood obesity on morbidity and mortality in adulthood: a sys-
tematic review. Obesity reviews : an official journal of the Inter-
national Association for the Study of Obesity 13(11):985-1000.
https://doi.org/10.1111/j.1467-789X.2012.01015.x

Towner EK, Clifford LM, McCullough MB, Stough CO,
Stark LJ (2016) Treating obesity in preschoolers: a review and

35.

36.

recommendations for addressing critical gaps. Pediatr Clin North
Am 63(3):481-510. https://doi.org/10.1016/j.pcl.2016.02.005
Nally S, Carlin A, Blackburn NE, Baird JS, Salmon J, Murphy
MH, Gallagher AM (2021) The effectiveness of school-based
interventions on obesity-related behaviours in primary school
children: a systematic review and meta-analysis of randomised
controlled trials. Children (Basel, Switzerland) 8(6). https://doi.
org/10.3390/children8060489

Marmot M, Friel S, Bell R, Houweling T, Taylor S, on behalf of
the Commission on Social Determinants of Health (2008) Closing
the gap in a generation: health equity through action on the social
determinants of health. Lancet 372:1661-1669. https://doi.org/10.
1016/S0140-6736(08)61690-6

Publisher's Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.17877/DE290R-10343
https://doi.org/10.1177/1468796819833437
https://doi.org/10.1007/s11553-018-0652-3
https://doi.org/10.1016/j.pedn.2020.11.004
https://doi.org/10.1016/j.pedn.2020.11.004
https://doi.org/10.1111/j.1467-789X.2012.01015.x
https://doi.org/10.1016/j.pcl.2016.02.005
https://doi.org/10.3390/children8060489
https://doi.org/10.3390/children8060489
https://doi.org/10.1016/S0140-6736(08)61690-6
https://doi.org/10.1016/S0140-6736(08)61690-6

	Child health and development in the course of the COVID-19 pandemic: are there social inequalities?
	Abstract
	Introduction
	Materials and methods
	Results
	Neighbourhood
	Family status
	Nationality

	Discussion
	Strengths and limitations
	Conclusions
	Anchor 12
	Acknowledgements 
	References


