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Abstract

Sedentary behaviour is considered an independent
risk factor, while physical activity (PA) is ascribed
protective effects in childhood. 60 minutes of
moderate-to-vigorous PA (MVPA) daily and reduced
screen media use (SMU) is recommended for 5-17
year-olds. There are suggested associations of PA
and sedentarism with illness-related absence from

school or the frequency of visits to the doctor.
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Therefore, it was examined whether there is an
association between the adherence to PA and SMU
guidelines and days absent from school, children's
visits to the doctor, and the frequency of parents
having to stay off work due to their children's illness.
Body composition of 1942 primary school children
was assessed objectively, guideline adherence,
sickness, absent days, and socio-economic factors

were provided by parents, which were all analysed
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using binary-logistic regression analyses.

Adherence to PA guidelines was positively
associated with less absenteeism from school.
Adherence to SMU guidelines showed significant
results with regard to parental inability to work.
Children from a low socio-economic status and / or
with migration background showed more absence
from school and visits to the doctor. Children
adhering to PA and SMU guidelines seem to have at
least partly reduced absence days and their parents
have to stay at home less often. Preventive measures
encouraging children to adhere to those guidelines
can reduce the economic burden of sickness days and
should be implemented early. Children with
migration background and / or from a lower socio-
economic status should be involved especially in

order to benefit from such interventions.

Keywords: Overweight; Childhood; Screen Media
Use; Moderate-To-Vigorous Physical Activity;

Absenteeism; Sedentarism

1. Introduction

Social change and technological advances in recent
decades have led to an increased sedentary lifestyle
and insufficient physical activity in industrialised
countries [1]. It is well known that physical inactivity
increases the risk of numerous secondary diseases [2,
3] and can contribute to the development of obesity
[4-6], which is already present in children [7].
Overweight and obesity are, in turn, risk factors for
many secondary diseases. An increase of risk of
cardio metabolic and orthopaedic diseases has been
observed as well as psychosocial complications and
the risk of developing certain types of cancer [8].

This results in enormous follow-up costs for the
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health system [9, 10].

Since the effects of physical activity and sedentary
behaviour on children’s health state are of growing
interest, scientifically based recommendations have
been developed to promote physical activity and limit
sedentarism [11, 12]: The recommendations for
physical activity of the World Health Organization
(WHO) were revised in 2020 and recommend for
children and adolescents between five and seventeen
years of age at least 60 minutes of moderate-to-
vigorous physical activity (MVPA) per day. The
reduction of sedentarism, in particular screen media
use in leisure time, should be kept to a minimum, but

no more than 60 minutes per day [12].

In Germany, the WHO guideline to be physically
active for at least 60 minutes a day is adhered to by
22.8% of girls among seven to ten year olds and 30%
of boys of that age group [13]. At the same time, the
use of screen media becomes more important in
children’s everyday life and leads to an increase in
sedentarism [14, 15]. The advantages of an active
lifestyle on the healthy physical and psychological
development as well as on the well-being of children
are well documented [16, 17]. Sedentary behaviour is
considered an independent risk factor, while physical
activity is ascribed a protective effect [18, 19].
Positive effects could be demonstrated both with
regard to the reduction of cardio metabolic risk
factors and psychosocial abnormalities as well as
with regard to an improvement of motor skills,
cognitive development, and mental health. Active
children have, among other things, better physical
fitness, lower blood pressure and a higher health-
related quality of life [20-22].
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Since behaviours learned in childhood are often
retained into adulthood [23, 24], many preventive
approaches aim to establish a healthy and active
lifestyle as early as possible in order to minimise
negative consequences in the further course of life
[25]. Although some secondary diseases caused by
lack of exercise, such as high blood pressure or type
2 diabetes, are also increasingly occurring in children
[26, 27], the consequences of these diseases, such as
cardiovascular complications and the associated
morbidity and mortality, usually develop with a
latency period in adulthood [28, 29], and can
therefore, not be used as an objective measure of
children’s health.

In adults, health problems that arise as a result of
illness are associated with an increased number of
sickness-related absences [30], increased use of
health services and more frequent visits to the doctor
[31], and are therefore objective measures for the
state of health of adults [32]. In children and
adolescents, the number of days absent from school
due to illness and the number of visits to the doctor
could also represent an objective possibility. Whether
or not children who meet the aforementioned
guidelines on physical activity and screen media use,
are healthier and less often absent from school has
rarely been investigated. In two studies in the US, for
example, an association between physical activity
and chronic school absenteeism was shown [33, 34].
At the same time, school absenteeism as a serious
problem becomes more of interest and represents a
major challenge for the public health sector [35].
Ilinesses are cited as a frequent reason for absent
days from school [35, 36].

Regular participation in lessons is important for
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success in school and thus for a good graduation. A
high number of absent days is negatively associated
with school performance and can lead to early school
leaving [37, 38]. A higher school leaving certificate
and thus an adequate education often lead to a better
socioeconomic status and can therefore contribute to
more stable health in the long term [39, 40]. Socially
disadvantaged groups of the population with a low
income and educational level have a higher risk for
poor health [41]. A low attendance at school can
therefore have an unfavourable effect on the further
course of life in a variety of ways [38, 42]. In
addition, many schoolchildren's sick days lead to an
economic burden, both because of higher costs for
the health system through more visits to the doctor,
and because of the loss of productivity for parents
who have to stay at home from work to care for the
sick child [43].

At a national and international level, only few authors
have dealt with the associations of physical activity
and screen media use with illness-related absence
from school or the frequency of visits to the doctor.
This however, is a topic of high relevance since sick
days and visits to the doctor represent in contrast to
the measurement of subjective health-related quality
of life, an objective measure of the state of health.
Previous studies relate either to the connection
between physical activity and chronic absenteeism, to
data that only consider adolescents and no children,
or to the effect of children's fitness level and not their
physical activity (e.g. [34, 44]). Therefore, the aim of
this study is to close this research gap. Using data of
primary school children from south-west Germany,
the aim was to examine whether there is an
association between the adherence to physical

activity and screen media guidelines and the days
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absent from school, children's visits to the doctor, and
the frequency of parents having to stay off work due
to their children's illness.

2. Materials and Methods

2.1 Study design

Data used are baseline data collected within the so-
called Baden-Wuirttemberg Study, which is a
prospective, stratified cluster-randomised
longitudinal study in a waiting-control group design
[45]. It examines the effects of the intervention
programme “Join the Healthy Boat”, which is a
school-based prevention programme aiming to
engage primary school children in a healthy lifestyle.
The focus is on promoting physical activity, reducing
screen media use and eating healthily. The study is
registered with the German Clinical Trials Register
(DRKS-ID: DRKS00000494) and was approved by
the university’s ethics committee. Prior to data
collection, written and informed consent was given
by parents and teachers; verbal accent was obtained

by participating children on the day of examination.

2.2 Recruiting and participants

All primary schools in Baden-Wirttemberg (south-
west Germany) received written information about
the programme and its intervention study. Interested
teachers contacted the programme centre, as
participation was voluntary. A total of 172 primary
school teachers from 94 schools gave written consent
to participate. Teachers who had previously
participated in the programme were excluded.
Therefore, 157 classes from 86 schools were included
in the study (for further details: see [45]). 1968
parents consented to participate after receiving
detailed information, 1947 children in first and

second grade took part. For this work, cross-sectional
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baseline data collected prior to any intervention were

used.

2.3 Instruments

Anthropometric measurements were carried out
according to the guidelines of the International
Society for the Advancement of Kinanthropometry
(ISAK) [46]. Body weight was measured using
calibrated body scales and height was measured using
mobile stadiometers (Seca® 826 and Seca® 217,
respectively, Hamburg, Germany). Children’s BMI
was calculated (kg/m?) and converted into age- and
gender-specific BMI percentiles. Using German
reference data, overweight was defined as BMI above
the 90™ percentile and children with a BMI above the

97" percentile were classified as obese [47].

After all objective measurements at school were
completed, parental questionnaires were sent out.
1714 parents (87%) completed the questionnaire,
which assessed information on children's medical
history, their own health status and behaviour as well
as that of their children, especially their physical
activity and screen media use. Further, various socio-
demographic variables, such as household income,
level of education, and migration background, were
collected via parental questionnaire. The questions
included are based on validated questionnaires of the
national Health Survey of Children and Adolescents
(KiGGS) [48].

Migration background was determined for children
with at least one parent born abroad or for children
with whom at least one parent spoke predominantly a
language other than German in the first years of life.
Monthly household income was recorded as the net

income all household members have together after
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deduction of taxes and social contributions including
parental and child benefit per month. Using a seven-
point scale, the Winkler Index [521] was used to
dichotomise into low income (< € 1750) and medium

or high income (> € 1750).

The highest parental educational level was recorded
as an indicator for the family’s socio-economic status
according to CASMIN classification [49, 50]. A
primary (up to secondary school leaving certificate
with completion of apprenticeship / apprenticeship
training or master craftsman/ technical training) and
secondary (up to (technical) university entrance
qualification)  educational qualifications  were
compared as a common category to a tertiary
educational qualification (university qualification)
and thus dichotomised for analyses. Family education
level was defined as the highest level of education of

both parents or of the single parent.

In order to assess adherence to physical activity
guidelines, parents were asked to provide how many
days of a normal school week their child is physically
active for at least 60 minutes so he/she starts to sweat
and/or gets out of breath (= moderate-to-vigorous-
physical-activity (MVPA)). Children’s physical
activity was dichotomised using median split into 60
minutes of MVPA on at least four times per week
and on three times or less per week. Children’s
screen media use was determined by parents
indicating on a 7-point scale how much time their
child spends each day with screen media (watching
television or playing computer/video games), for
weekdays and weekends, respectively. Average daily
screen media use was calculated as [(screen media on
weekdays x 5) + (screen media on weekends x 2)] /

7. In order to assess adherence to screen media
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guidelines, screen media use was dichotomised using
a cut-off point of one hour per day based on national

recommendations [12].

To determine children’s sick days, parents stated the
number of days on which their child was sick during
the last school / kindergarten year and how often the
children had to see a doctor because of illness during
that period. For statistical analysis, children’s sick
days were dichotomised using median split and
therefore divided into a maximum of five sick days
per year, and more than five sick days per year.
Children’s illness-related doctor's visits during the
last school / kindergarten year were divided based on
the median of two. Absence from work due of the
care for their sick child was recorded separately for
mother and father. Mothers stayed home from work
once per year (median = 1) to care for their sick
child, fathers showed no absence days for that reason
(median = 0). For analyses, absence days of mother
and father were added and median was calculated on
basis of the sum of parental absence days. The days
of absence of both parents were then dichotomised

using median split (median = 1).

2.4 Data analysis

Group differences were examined depending on scale
level and distribution using Chi? test or Fisher’s exact
test for categorical data and Mann-Whitney U or t-
test for continuous data. The level of significance was
set at p < 0.05 (two-sided). Binary logistic regression
models were used to identify factors associated with
children's sick days, children's doctor's visits, or
parental absence from work. For this purpose, sick
days at school, visits to the doctor by the children,
and days of parental incapacity for work were

dichotomised using median split and physical activity
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and screen media use were dichotomised according to
the  respective  guidelines.  Age, migration
background, family education level, household
income, and children’s weight status were controlled

for.

After testing all variables and covariates individually,
all variables were analysed in a binary-logistic
regression model. In addition, the binary logistic
model, in which the sick days of children due to
illness was the dependent variable, was carried out
separately for gender, grade levels, weight status,
parents' level of education and monthly net household
income. Due to missing values, there were large
differences in the sample size in the individual
analyses: missing values were not included in the
calculation of the binary logistic regressions.
However, since missing values may distort the
results, Fisher's exact test for categorical data and the

Mann-Whitney-U test for continuous data were used

DOI: 10.26502/jppch. 74050124

to reveal systematic differences between complete
cases and cases with missing values. IBM SPSS
Statistics Version 26 for Windows was used for

statistical analysis.

3. Results

Valid data of 1942 children in first and second grade
were available for analyses. Their descriptive
characteristics can be found in table 1. Children’s
mean age was 7.1 £ 0.6 years with a range from 5.4
to 9.8 years. 48.8% of children were girls, 31.9% had
a migration background, and 32.2% of children came
from a household with tertiary education level. 10%
of children were overweight, and there are significant
gender differences with regards to height, weight, and
adherence to the guidelines; with boys adhering more
often to the physical activity guideline and girls
adhering more often to the screen media guideline
than boys.

Table 1: Participant’s characteristics for the total sample, boys, and girls.

Variable Missing Total Girls Boys
values (n=1942) (n=947) (n=995)
Age (years); m (sd) 0 7.1(0.6) 7.1 (0.6) 7.1 (0.6)
Height (cm); m (sd) 48 123.9 (6.3)* | 123.2 (6.3) 124.4 (6.3)
Body weight (kg); m (sd) 49 24.8 (5.0)* | 245(5.0) 25.0 (5.0)
BMI Percentiles?; m (sd) 49 49.0 (27.9) 49.2 (27.9) 48.8 (27.9)
Overweight®; n (%) 49 190 (10.0) 88 (9.5) 102 (10.5)
Migration background®; n (%) 297 525 (31.9) 270 (32.9) 255 (30.9)
Tertiary family education level; n (%) 322 522 (32.2) 261 (32.6) 261 (31.9)
Monthly household income <€1750; n (%) 451 207 (13.9) 106 (14.4) 101 (13.4)
Adherence to physical activity guideline®; n (%) 319 437 (26.9)* | 177 (22.1) 260 (31.7)
Adherence to screen media guideline”; n (%) 250 1448 (85.6)* | 733 (87.1) 715 (84.1)
Absent days?; m (sd) 390 7.2 (7.0) 7.5 (7.5) 6.8 (6.4)
Visits to the doctor; m (sd) 403 3.0(3.0) 3.1(3.0) 2.9 (2.9
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Maternal inability to work” (days); m (sd) 947 2.6 (4.3) 2.7 (4.4) 2.6 (4.3)
Paternal inability to work' (days); m (sd) 1214 0.6 (2.0) 0.5 (1.6) 0.6 (2.3)
Parental inability to work! (days); m (sd) 901 29 (4.7 2.9 (4.6) 2.9 (4.8)

% BMI percentiles according to national reference values (Kromeyer-Hauschild et al., 2001); °) overweight incl. obesity (BMI

percentile > 90); ©) migration background = at least one parent was born outside of Germany or a language other than German

was predominantly spoken with the child in the first years of life; %) tertiary family education level = at least one parent has a

university degree; ) adherence to physical activity guideline = moderate to vigorous physical activity of > 1h per day on > 4 days

per week; f) adherence to screen media guideline = daily screen media use < 1h; 9) absent days = children’s sick days during the

last kindergarten / school year; ") maternal inability to work = days of which the mother had to stay at home from work due to

children's illness; ') paternal inability to work = days of which the father had to stay at home from work due to children's illness; ')

parental inability to work = days of which mother or father had to stay at home from work due to children's illness. m = mean; sd

= standard deviation; n = number *) significant gender difference

3.1 Migration background, household income, and
family education level

In this sample, the presence of a migration
background correlated significantly with net
household income and parental educational level.
Children with a migration background were more
likely to come from households with a net income of
less than € 1750 per month (p < 0.001) and their
parents were less likely to have a tertiary education (p
< 0.001). Children with a migration background as
well as children from a low-income household were
more often overweight and obese than children
without migration background or from households
with medium and high income, respectively (p <
0.001). On the contrary, children whose parents had a
tertiary education level were significantly less likely
to be overweight and obese (p = 0.002) compared to
children whose parents had a primary or secondary
education level.

3.2 Physical activity

4.3% of children were moderately-to-vigorously
physically active for at least 60 minutes a day on
every day of the week. The boys achieved this goal

significantly more often than girls did (5.4% vs.
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3.2%; p = 0.038). 26.9% of children were sufficiently
active (MVPA,) for at least 60 minutes on most days
of the week, i.e. four days or more per week. Again,
girls showed significantly lower values compared to
boys (22.1% vs. 31.7%; p < 0.001). Children whose
parents have a tertiary education level reached the
physical activity guideline on at least four days per
week significantly more often than children of
parents with primary or secondary education level (p
= 0.009). Further, a household income of more than €
1750 was significantly associated with the adherence
to physical activity guideline on most days per a
week (p =0.021).

Children’s adherence to physical activity guidelines
on most days of the week was significantly
associated to gender and family education level, with
an additional trend to an association with weight
status, this however, was not significant (see Table
2). Boys and children with parents who had a tertiary
level of education were more likely to achieve at least
60 minutes of MVVPA most days of the week.
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Table 2: Odds ratios for adherence to physical activity guidelines on most days of the week, i.e. moderate to

vigorous physical activity for at least 60 min on at least four days per week (n=1291).

Variable OR 95% CI p

Adherence to screen media guideling® 0.85 [0.59; 1.22] 0.378
Gender (male) 0.66 [0.52; 0.85] 0.001
Age 0.94 [0.77; 1.16] 0.578
Overweight” 1.51 [0.99; 2.30] 0.057
Migration background® 0.96 [0.72; 1.26] 0.746
Tertiary family education level® 1.36 [1.04; 1.76] 0.022
Monthly household income <€1750 0.74 [0.48; 1.13] 0.167

OR = Odds Ratio; CI = Confidence interval; bold = statistically significant (p < 0.05). ?) Adherence to screen media guideline =

daily screen media use < 1h; ) overweight incl. obesity = BMI percentile > 90; ) migration background = at least one parent was

born outside of Germany or a language other than German was predominantly spoken with the child in the first years of life; %)

tertiary family education level = at least one parent has a university degree.

3.3 Screen media use

According to parental report, 14.4% of children used
screen media for more than one hour per day. Thus,
84.1% of boys and 87.1% of girls complied with
screen media guidelines. Overweight and obese
children adhered significantly less often to screen
media guidelines than their normal-weight classmates
(p < 0.001). Similarly, children with a migration
background and those from households with low
income used screen media significantly more often
for more than one hour a day than children without a
migration background or from households with
medium or high income, respectively (p < 0.001).
Children whose parents had a tertiary education level
used screen media significantly less often than

children whose parents have a primary or secondary

education level (p < 0.001).

As shown in table 3, gender, weight status, migration
background, as well as family education level, and
household income were significantly associated to
adherence to screen media guidelines. A BMI above
the 90" percentile, having a migration background,
and a household income of less than € 1750 increased
the risk of using screen media for more than one hour
per day. Children with parents who had a tertiary
education level, had greater chances to adhere to
screen media guidelines and used less screen media.
Adherence to screen media guidelines was not
associated with adherence to physical activity
guidelines (p = 0.342).

Table 3: Odds ratios for adherence to screen media guidelines, i.e. screen media use of 60 min or less per day (n =

1291).

Variable OR 95% ClI p
Adherence to physical activity guideline? 0.84 [0.58; 1.21] 0.342
Gender (male) 1.41 [1.01; 1.96] 0.044

Journal of Pediatrics, Perinatology and Child Health
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Age 1.04 [0.80; 1.36] 0.748
Overweight® 0.59 [0.30; 0.96] 0.033
Migration background® 0.42 [0.30; 0.59] <0.001
Tertiary family education level® 2.17 [1.44; 3.28] <0.001
Monthly household income <€1750 0.61 [0.39; 0.94] 0.026

OR = Odds Ratio; CI = Confidence interval; bold = statistically significant (p < 0.05). ) Adherence to physical activity guideline
= moderate to vigorous physical activity of > 1h per day on > 4 days per week; °) overweight incl. obesity = BMI percentile > 90;
) migration background = at least one parent was born outside of Germany or a language other than German was predominantly

spoken with the child in the first years of life; %) tertiary family education level = at least one parent has a university degree.

3.4 Adherence to physical activity and screen
media guidelines

Whereas 27% of children adhered to physical activity
guidelines and 86% of children did not use screen

media for one hour per day, 23% of children (n=375)

adhered to both, screen media as well as physical
activity guidelines. As shown in table 3, gender,
family education level, and household income were
significantly associated to adherence to physical

activity and screen media guidelines.

Table 4: Odds ratios for adherence to physical activity and screen media guidelines, i.e. moderate to vigorous

physical activity for at least 60 min on at least four days per week and screen media use of 60 min or less per day (n

= 1291).

Variable OR 95% CI p
Gender (male) 0.7 [0.54; 0.91] 0.007
Age 0.96 [0.78; 1.19] 0.724
Overweight® 1.33 [0.85; 2.10] 0.218
Migration background® 0.84 [0.63; 1.14] 0.262
Tertiary family education level® 1.53 [1.17; 2.00] 0.002
Monthly household income <€1750 0.6 [0.37; 0.97] 0.038

OR = Odds Ratio; CI = Confidence interval; bold = statistically significant (p < 0.05). *) overweight incl. obesity = BMI
percentile > 90; ®) migration background = at least one parent was born outside of Germany or a language other than German was
predominantly spoken with the child in the first years of life; ©) tertiary family education level = at least one parent has a

university degree.

3.5 Absent days due to sickness during the last
year

On average, children missed 7.2 (x 7.0) days of
school or kindergarten the previous year with 7.1% of
children not missing any day, whereas the highest
number of absent days was 90 days in one year.
There was a slight gender difference with girls being

ill more often than boys (p = 0.050) and a significant
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age difference with younger children missing more
days of school or kindergarten (p < 0.001). Children
whose parents had a tertiary education level were
sick less often (6.10 + 5.65 days) than children whose
parents had a primary or secondary education level
(7.54 £ 7.30 days; p < 0.001). Also, children living in
a household with an income below € 1750 per month

were more often absent from school or kindergarten
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due to sickness than children from households with
more net income per month (8.28 + 9.00 days vs.
6.88 + 6.40 days, p = 0.011). Children with a
migration background also had significantly more
days of absence due to illness than children without a

migration background (p = 0.003).

Individually analysed, physical activity as well as
screen media use were significantly associated with
school/kindergarten absence due to sickness.
Children who adhered to physical activity guidelines
were significantly less absent than children who were

active for 60 minutes on three days or less per week

DOI: 10.26502/jppch. 74050124

(p < 0.001). Children who used screen media for
more than one hour per day were significantly more
absent from school/kindergarten than children who
adhered to screen media guidelines (8.39 + 9.13 days
vs. 6.96 + 6.58 days; p = 0.007). Children who
adhered to physical activity guidelines on at least
four days per week had a significantly lower risk of
having more than five sickness-related absent days
from school (table 5). Young age and having a
migration background increased the risk of more than
five days of absence; a tertiary family education level
lowered that risk.

Table 5: Odds ratios for more than five absent days due to sickness during the previous year (n = 1208).

Variable OR 95% CI p
Adherence to physical activity guideline? 0.61 [0.46; 0.80] <0.001
Adherence to screen media guideline® 1.19 [0.83; 1.71] 0.353
Gender (male) 1.12 [0.88; 1.42] 0.352
Age 0.52 [0.43; 0.64] <0.001
Overweight* 1.29 [0.84; 1.98] 0.25
Migration background® 1.56 [1.19; 2.04] 0.001
Tertiary family education level® 0.71 [0.55; 0.91] 0.007
Monthly household income <€1750 1.36 [0.91; 2.02] 0.132

OR = Odds Ratio; CI = Confidence interval; bold = statistically significant (p < 0.05). ¥) Adherence to physical activity guideline

= moderate to vigorous physical activity of > 1h per day on > 4 days per week; °) adherence to screen media guideline = daily

screen media use < 1h; ©) overweight incl. obesity = BMI percentile > 90; %) migration background = at least one parent was born

outside of Germany or a language other than German was predominantly spoken with the child in the first years of life; °) tertiary

family education level = at least one parent has a university degree.

Analysing gender separately, adherence to physical
activity guidelines showed slightly different
associations for girls and boys on absent days (OR =
0.61 [0.43; 0.87], p = 0.007; OR = 0.72 [0.53; 0.99],
p = 0.041, respectively); as well did age (OR = 0.61
[0.48; 0.77], p < 0.001; OR = 0.51 [0.40; 0.65], p <
0.001, for girls and boys, respectively). Having a

migration background increased the risk of more sick
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days only in girls (OR = 1.65 [1.21; 2.27], p = 0.002),
while a household income of less than € 1750 per
month increased the risk of more than five days
absent from school only for boys (OR = 2.33 [1.47;
3.71], p < 0.001). Differences were also seen for
absent days when investigating children with
migration background compared to those without.

Adherence to physical activity guidelines decreased
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the risk for more than five absent days only in
children without migration background (OR = 0.58
[0.43; 0.77], p < 0.001). Further, for children without
migration background, but not children with
migration background, a tertiary family education
level reduced the risk for more than five absent days
(OR = 0.62 [0.48; 0.81], p < 0.001), while a
household income below € 1750 increased this risk

(OR = 2.07 [1.27; 3.38], p = 0.004).

3.6 Visits to the doctor

No child visited the doctor more than 40 times during
the previous year, 9.0% of children did not visit to
the doctor once during the last year of
kindergarten/school. On average, children had 2.97 +
2.98 visits to the doctor (due to illness — no
prevention visits) in the previous year. There was a

slight but not significant gender difference with girls
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visiting the doctor more often than boys (3.08 + 3.03
times per year vs. 2.87 + 2.92 visits per year,
respectively). The differences for age and migration
background, however, were significant (p < 0.001
and p = 0.002, respectively), with younger children
and those with a migration background visiting the
doctor more frequently. Family education level,
household income, as well as the adherence to
physical activity and screen media guidelines showed
no statistically significant connection with children’s
visits to the doctor. Children with a BMI above the
90™ percentile tended to visit a doctor more often
than normal weight children (3.43 = 3.82 times per
year vs. 2.92 + 2.87 times per year, p = 0.066). Older
children had a lower risk of seeing a doctor more
than twice a year due to illness compared to younger
children (table 6). Having a migration background

increased the risk of more visits to the doctor.

Table 6: Odds ratios for more than two sickness-related visits to the doctor during the last year (n = 1197).

Variable OR 95% ClI p
Adherence to physical activity guideline® | 0.84 [0.65; 1.09] 0.185
Adherence to screen media guideline® 1.18 [0.83; 1.67] 0.37
Gender (male) 1.08 [0.86; 1.37] 0.499
Age 0.72 [0.59; 0.87] <0.001
Overweight* 1.08 [0.71; 1.65] 0.708
Migration background® 1.45 [1.11; 1.88] 0.006
Tertiary family education level® 0.93 [0.73; 1.20] 0.583
Monthly household income <€1750 1.06 [0.72; 1.57] 0.764

OR = Odds Ratio; CI = Confidence interval; bold = statistically significant (p < 0.05). ?) Adherence to physical activity guideline

= moderate to vigorous physical activity of > 1h per day on > 4 days per week; °) adherence to screen media guideline = daily

screen media use < 1h; ©) overweight incl. obesity = BMI percentile > 90; %) migration background = at least one parent was born

outside of Germany or a language other than German was predominantly spoken with the child in the first years of life; °) tertiary

family education level = at least one parent has a university degree.

3.7 Parental inability to work

Mothers missed work on average on 2.62 + 4.33 days
during the previous year, because they had to care for
their sick child, whereas 46.8% of mothers did not
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miss any day of work due to illness of their child.
Among fathers, 83.4% had no day off due to illness
in their child; on average, they missed work on 0.59 +

1.96 days the previous year due to the care for their
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sick child. Together, 45.6% of parents did not have a
day of inability to work during the last year, on
average, parental inability to work due to the care for
their sick child was 2.91 + 4.69 days. There was no
difference in number of days absent from work to
care for their sick child with regards to the child’s

gender, weight status or family education level.

However, young age, having a migration background,
and low household income were positively associated
with a higher number of days parents were unable to
work (p = 0.029, p < 0.001, and p = 0.006, for age,
migration background, and household income,
respectively). Adherence to physical activity and
screen media guidelines was not significantly
associated to parental inability to work due to the
care for a sick child. Yet, for both, there was a trend
observed towards less days absent from work if the

child used more screen media (3.41 £ 6.60 days per

DOI: 10.26502/jppch. 74050124

year vs. 2.84 = 4.37 per year for children not
adhering to screen media guidelines and adherence to
screen media guidelines, respectively), no statistical

significance was reached though.

Table 7 shows, that adherence to screen media
guidelines and having a migration background
increased the likelihood of parental incapacity for
more than one day per year. Analysing maternal and
paternal inability to work separately, young age and
having a migration background were only associated
with maternal inability to work for more than one
day. Whereas low household income was associated
with mothers having to stay at home for more than
one day (OR = 1.73 [1.14; 2.64], p = 0.010) and with
fathers having to stay off work for one day or more
(OR = 0.23 [0.05; 0.96], p = 0.043), but not with

parental absenteeism for more than one day per year.

Table 7: Odds ratios for parental inability to work (> 1 day per year) (n = 843).

OR 95% ClI p
Adherence to physical activity guideline? 1.16 [0.86; 1.57] 0.338
Adherence to screen media guideline® 1.97 [1.24; 3.12] 0.004
Gender (male) 0.83 [0.63; 1.10] 0.195
Age 0.8 [0.63; 1.01] 0.056
Overweight* 0.78 [0.46; 1.32] 0.355
Migration background® 1.61 [1.16; 2.24] 0.005
Tertiary family education level® 0.98 [0.74; 1.31] 0.908
Monthly household income <€1750 1.08 [0.64; 1.82] 0.771

OR = Odds Ratio; Cl = Confidence interval; bold = statistically significant (p < 0.05). ¥) Adherence to physical activity guideline

= moderate to vigorous physical activity of > 1h per day on > 4 days per week; ”) adherence to screen media guideline = daily

screen media use < 1h; ©) overweight incl. obesity = BMI percentile > 90; %) migration background = at least one parent was born

outside of Germany or a language other than German was predominantly spoken with the child in the first years of life; °) tertiary

family education level = at least one parent has a university degree.
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4. Discussion

This study investigated whether there is an
association between primary children’s health
behaviours and their health status. Children's physical
activity and screen media use as well as various co-
variables were set into relation to their sick days,
visits to the doctor, and days of the parents' inability
to work because they had to care for their sick child.
Whereas most children (86%) adhered to screen
media guidelines, around one quarter of children
adhered to physical activity guidelines and
respectively to both, screen media as well as physical
activity guidelines. Using no more than 60 minutes of
screen media per day was positively associated with
parents’ inability to work because they had to care for
their sick child, whereas engaging in moderate-to-
vigorous physical activity for one hour daily was
positively associated with less than five sickness days

per year.

On average, children missed school due to sickness
on seven days per year, which reduced with age, but
also if children adhered to physical activity
guidelines and came from a home with tertiary family
education level. Children with a migration
background on the other hand showed more absence
from school due to sickness, as well as more visits to
the doctor because of an illness and therefore, their
parents had to stay off work for more days to care for
their children. Previous research shows that having a
migration background can affect children’s health
[51, 52]. For instance, children with a migration
background (and those with a lower social status)
take part in preventive screening examinations less
often than German children or children with a higher
social status [53]. Having a migration background

could therefore potentially lead to less concern about
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children’s health behaviour [54] (for example
because only little health education is provided in a
language that is understood) and thus increase the
risk of secondary diseases. This could ultimately
result in a higher number of sick days and visits to
the doctor and, consequently, more days of incapacity

for work for the parents.

An international comparison with other studies is
difficult with regard to parental inability to work,
which was significantly associated with having a
migration background and the non-adherence to
screen media use. In Germany, parents generally
receive continued wages or sick pay if they have to
stay at home due to an illness of their child.
However, this is not common in many other
countries. Parents who do not receive sick pay tend to
be more likely to send their child to school sick [55].
In an American study, it was shown that parents who
can stay home paid if their child is sick, also visit the
doctor more often with their child, so a better health
care is ensured for their children [56]. Further, in this
study, only parental absent days from work were
included. l.e. unemployed housewives or housemen
as well as parents with a part-time job will naturally
have less or no absent days from work. Mothers of
children with a migration background worked for
more hours per week (data not shown); therefore, a

bias cannot be ruled out.

Moreover, compared to children without a migration
background, children with migration background
used screen media more often for more than one hour
a day and were more often overweight or obese. Both
findings are supported by previous research [57, 58].
Screen media use however, was not only associated

to migration background, but also to gender,
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overweight, and a lower socio-economic level (i.e.
less household income and a lower education level).
It was shown, that girls, normal weight children, as
well as those without a migration background, and
from a family with a higher socio-economic status
adhered significantly more often to screen media
guidelines. Compared to other German research,
screen media use in this study was very low. Whereas
86% of children adhered to screen media guidelines,
in a reprehensive national sample of six- to eleven-
year-olds, only 30% met the requirement to use
screen media for no more than one hour per day [12,
59]. In both studies, screen media use was assessed
subjectively via their parents, the national sample

included slightly older children.

Further, overweight and obese children used screen
media significantly more often for over an hour a day
than their normal-weight classmates. Although many
other studies have also found an association of screen
media use and overweight or obesity (e.g. [60-62]),
not all authors come to this conclusion [18, 63]. One
possible explanation for the development of
overweight or obesity is that a high level of screen
media usage replaces or at least reduces physical
activity, thus reducing the calorie consumption of
children [64, 65]. However, screen media use and
physical activity do not necessarily have to be
mutually exclusive [66]. It is known that some
children who use screen media for longer also engage
in a lot of sport and exercise [67]. In this study
however, no correlation between screen media
consumption and moderate-to-vigorous physical

activity could be demonstrated.

Only few studies that have analysed the relationship

between screen media use and sick days and visits to
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the doctor in children. To our knowledge, there is
only one study, that explored the relationship
between screen media use and school absenteeism.
There, children who watched television for more than
two hours per day had a higher risk of being absent
for more than 10% of the school days [33]. Due to
the cross-sectional data, however, no statements can
be made about causality and thus about the direction
of the relationship. For computer use, however, no
significant result with regard to the number of days
absent could be observed [33]. Furthermore, a
Canadian study found no difference in the number of
visits to the doctor or the costs of visits to the doctor
with regard to screen media use among
schoolchildren [68]. Neither of which was associated
to adherence to screen media guidelines in this study.
Yet, adherence to limited screen media use reduced
the likelihood that parents had to stay off work to
care for their sick child. In the previous literature, no
such connection was found, it can therefore only be
speculated, especially since non-adherence to screen
media guidelines was not associated to more absent

days at school.

There is ample evidence, that e.g. the reduction in
sleep through increased screen media use can play a
role in the development of obesity, since a shorter
sleep duration is associated with obesity [69, 70] and
its associated risk factors [71]. Also, screen media
use can affect children’s mental health [5, 72]. Since
however, children with more screen media use
recorded no more sickness / absent days, but their
parents more days of inability to work to care for
their sick child, it can be assumed that either parents
of children with little screen media use have a good
social network and therefore, had the opportunity to

have their child looked after by other people, so no
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parent had to stay off work if the child fell ill.
Additionally, only absent days from school were
recorded, therefore, it could be possible, children
were sick during their school holidays. Alternatively,
due to the fact the parental questionnaire only
recorded days of inability to work among employed
parents, some days might have been missed. Many
mothers in this sample did not work or only worked
part-time. At the same time, it was evident that
mainly mothers stayed at home from work to look
after their sick child. It is therefore possible that
children were ill, but the parent did not have to stay
off work because they only worked a few days per

week or did not have any paid work at all.

Nonetheless, although adherence to screen media
guidelines was not associated to children’s school
absence, non-adherence to physical activity
recommendations was significantly associated to
them missing days of school due to sickness.
Children engaging in regular and sufficient physical
activity reduced the likelihood of them missing
school because of sickness. In this study, 27% of
children achieved a minimum of 60 minutes of
moderate-to-vigorous physical activity on most days
of the week, i.e. on at least four days per week or
more. In other national surveys, similar values have
been reported; 30% of boys and 23% of girls between
seven and ten years of age in Germany adhered to

physical activity guidelines [13].

The lower number of absent days at school in
connection with adherence to physical activity
guidelines could be due to the beneficial effects of
moderate-to-vigorous physical activity. Positive
aspects of physical activity on children’s health have

already been discussed extensively in the literature
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[73-75]. It is now considered undisputed that
sufficient physical activity is of vital importance for
children’s physical, mental, and cognitive health [73-
75]. Direct physical benefits include a positive effect
on the cardiovascular and metabolic risk profile [5,
76], lower blood pressure at rest [77, 78], lower
triglycerides, higher HDL cholesterol and lower
insulin resistance [78, 79]. Moreover, physical
activity can provide indirect benefits such as better
social [80] and cognitive development [81, 82], and
increased self-confidence [83, 84] as well as positive
effects on children’s mental wellbeing [85].
Associations between adhering to physical activity
guidelines and lower levels of mental health
problems were found [86, 87]. More physically active
children seem to suffer less from certain mental
illnesses such as depression and anxiety disorders
[86, 88]. This was also confirmed by a recent study
investigating children’s mood during the COVID-19
pandemic in association with their physical activity
levels [89].

Children who adhere to physical activity guidelines
could therefore benefit from the above-mentioned
health benefits and thus suffer less from possible
comorbidities. This in turn could result in a lower
absenteeism rate from school [33]. Despite the
positive aspects of physical activity on health, the
necessary evidence from further studies is still
lacking to clearly clarify whether physical activity
has a direct effect on objectively measurable health in
childhood or whether the consequences only become
noticeable later with a latency period. So far, there
are hardly any studies that have investigated this
direct connection between children’s physical activity
or screen media use and their absence days from
school [33, 90]. Data from the US showed that both,
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inactive children and extremely active children had a
higher risk of missing more than 10% of school days
[33]. Another study showed that children with less
(objectively assessed) moderate-to-vigorous physical
activity are absent from school more often [90]. In
Dutch adolescents on the other hand, no connection
was found between sick days and physical activity,
but with cardiovascular fitness [91]. A connection
between physical fitness and school absenteeism was

also confirmed in adolescents in New York [92].

Physical fitness was not assessed in this study, and
there was no significant relationship with children's
physical activity for visits to the doctor due to illness
or days of parental incapacity for work. This is in
agreement with results of a Canadian study, which
did not find a difference in the number of visits to the
doctor or the costs of visits to the doctor with regard
to physical activity and screen media use among
schoolchildren, either [68] Nor did a German study
find a connection between the use of health care or
direct health expenditure, i.e. the cost of visiting a
doctor, and moderate-to-vigorous physical activity
for children between the ages of nine and twelve
years [93]. In the respective studies, however, all
visits to the doctor were included, i.e., for example,
sports injuries or preventive examinations as well. In
this study, parents were asked about visits to the

doctor due to illness.

Despite such clarifications, this study has some
limitations, which should be considered when
interpreting these results. Those are largely due to the
cross-sectional study design, which allows no causal
conclusions. Health-related data used in this study
were mainly assessed subjectively via a parental

questionnaire. Although the questions used are from
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a very widely used and validated instrument [94],
recall and social desirability could bias the given
data. In addition, selection may have occurred at
different levels: teachers, parents and children
decided to participate on a voluntary basis, which
may have led to a selection of very committed,
possibly more health-conscious participants. Further,
language difficulties and social barriers could also
have prevented some parents from answering certain

questions (correctly).

More importantly, some possibly important factors
that could act as confounders were not included in the
study. Sleep habits and/or sleep duration, for
example, were not included. Yet, sleep can affect
children's health. Studies show that the more
recommendations on health habits (such as those
summarised in the Canadian 24-Hour Movement
Guidelines [95] in which sleep habits play an
important role), are followed, the greater the health
benefits [96, 97]. Therefore, further research
including more health behaviours should be carried

out in order to come to more precise conclusions.

Notwithstanding these limitations, there are also
several strengths that should be highlighted. The data
was collected in almost all parts of Baden-
Wirttemberg, so that comprehensive sample allows
for far-reaching conclusions about a broad mass of
primary school children in south-west Germany.
However, since the study was only carried out in one
federal state, this sample cannot be used to draw
conclusions about Germany as a whole. In addition to
a large variety of variables surveyed and a high
response rate of the parental questionnaire (87%), it
should be noted that anthropometric measurements,

which were used to classify children’s weight status,
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were carried out by trained and experienced staff
using a standardised protocol, ensuring a high
standard.

5. Conclusion

Most previous work on this topic was performed on
the basis of subjective health-related quality of life
[98, 99], very few studies have looked at sick leave
days and visits to the doctor by children, as well as
the days of parents' incapacity for work. The results
of this study show that physical activity and screen
media consumption can already be related to the
health status of primary school children. Children
who adhered to physical activity guidelines had fewer
sick days in the previous year of kindergarten /
school and parents with children adhering to screen
media guidelines had to stay of work fewer than

those whose children use more screen media.

Since the decrease in physical activity begins at a
very young age and screen media consumption
continues to increase with age [100] interventions
aiming to increase physical activity and to reduce
screen media use should start as early as possible.
Reducing the number of absent days and visits to the
doctor is an important social and economic goal:
Regular participation in class is considered an
essential component for cognitive and psychosocial
development [33] whereas more absenteeism from
school reduces educational opportunities and thus the
options for a higher school qualification. More
frequent doctor visits are in turn associated with
higher direct health costs and the increase in parental
days of inability to work increases indirect costs due
to the loss of productivity in paid work. This study
therefore helps to identify health behaviours and

protective factors in children.

Journal of Pediatrics, Perinatology and Child Health

DOI: 10.26502/jppch. 74050124

Acknowledgements

The school-based health promotion programme “Join
the Healthy Boat“ and its evaluation study was
financed by the Baden-Wirttemberg foundation,
which had no influence on the content of this
manuscript. This work is part of Julia Amberger’s
doctoral thesis and the authors would like to thank all
members of the research group for their input: the
Institute of Epidemiology and Medical Biometry,
Ulm University, the Institute of Psychology and
Pedagogy, Ulm University, all assistants who were
involved in the performance of measurements and
especially all teachers and families for their

participation.

Conflicts of Interest
The authors declare that there is no conflict of

interest.

References
1. Mitchell J, Baur L. Childhood overweight
and obesity: evidence, prevention and
response. Public Health Research & Practice
29 (2019): €2911900.
2. Kraus WE, Powell KE, Haskell WL, et al.
All-Cause  and
Mortality, and

Physical Activity,
Cardiovascular
Cardiovascular Disease. Medicine and
Science in Sports and Exercise 51 (2019):
1270-1281.

3. Lear SA, Hu W, Rangarajan S, et al. The
effect of physical activity on mortality and
cardiovascular disease in 130 000 people
from 17 high-income, middle-income, and
low-income countries: the PURE study. The

Lancet 390 (2017): 2643-2654.

417



J Pediatr Perinatol Child Health 2022; 6 (3): 401-425

10.

11.

Journal of Pediatrics, Perinatology and Child Health

Keane E, Li X, Harrington JM, et al.
Physical Activity, Sedentary Behavior and
the Risk of Overweight and Obesity in
School-Aged Children. Pediatric Exercise
Science 29 (2017): 408-418.

Poitras VJ, Gray CE, Borghese MM, et al.
Systematic review of the relationships
between objectively measured physical
activity and health indicators in school-aged
children and youth. Applied physiology,
nutrition, and metabolism 41 (2016): 197-
239.

Zhu X, Healy S, Haegele JA et al. Twenty-
Four-Hour Movement Guidelines and Body
Weight in Youth. Journal of Pediatrics 218
(2020): 204-209.
Schienkiewitz A, Brettschneider A-K,
Damerow S, et al. Overweight and obesity
among children and adolescents in
Germany. Results of the cross-sectional
KiGGS Wave 2 study and trends. Journal of
Health Monitoring 3 (2018): 15-22.

Bliiher M. Obesity: global epidemiology and
pathogenesis. Nature Reviews
Endocrinology 15 (2019): 288-298.
Finkelstein EA, Graham WCK, Malhotra R.
Lifetime direct medical costs of childhood
obesity. Pediatrics 133 (2014): 854-862.
Sonntag D, Ali S, Lehnert T, et al
Estimating the lifetime cost of childhood
obesity in Germany: Results of a Markov
Model. Pediatric Obesity 10 (2015): 416-
422.

WHO. Global
Physical Activity for Health, World Health

Organisation, Geneva, Switzerland (2020).

Recommendations on

12.

13.

14,

15.

16.

DOI: 10.26502/jppch. 74050124

Pfeifer K, Ratten A, National
recommendations for physical activity and
physical
Gesundheitswesen 79 (2017): 2-3.

Finger JD, Varnaccia G, Bormann A, et al.

activity promotion.

Physical activity among children and
adolescents in Germany. Results of the
cross-sectional KiGGS Wave 2 study and
trends. Journal of Health Monitoring 3
(2018): 23-30.

Feierabend S, Rathgeb T, Kheredmand H, et
al. KIM-Studie 2020. Kindheit, Internet,
Medien.
Medienumgang 6- bis 13-Jahriger in
Deutschland [KIM-Study 2020. Youth,

internet, media. Baseline investigation on

Basisuntersuchung zum

media behaviour among 6 to 13-year-olds in
Germany]. Stuttgart (2021).

Manz K, Schlack R, Poethko-Miuller C, et
al. Korperlich-sportliche  Aktivitat und
Nutzung elektronischer Medien im Kindes-
und Jugendalter: Ergebnisse der KiGGS-
Studie - Erste Folgebefragung (KiGGS
Welle 1) [Physical activity and electronic
media use in children and adolescents:
results of the KiGGS study: first follow-up
(KiGGS Wave 1)]. Bundesgesundheitsblatt,
Gesundheitsforschung,
57 (2014): 840-848.

Aubert S, Brazo-Sayavera J, Gonzélez SA,

Gesundheitsschutz

et al. Global prevalence of physical activity
for children and adolescents;
inconsistencies,  research  gaps, and

recommendations: a narrative review.
International Journal of Behavioral Nutrition

and Physical Activity 18 (2021): 81.

418



J Pediatr Perinatol Child Health 2022; 6 (3): 401-425

17.

18.

19.

20.

21.

22.

23.

Journal of Pediatrics, Perinatology and Child Health

Carson V, Lee E-Y, Hewitt L, et al
Systematic review of the relationships
between physical activity and health
indicators in the early years (0-4 years).
BMC Public Health 17 (2017): 854.

Carson V, Hunter S, Kuzik N, et al.
Systematic review of sedentary behaviour
and health indicators in school-aged children
and youth: an update. Applied Physiology,
Nutrition, and Metabolism 41 (2016): 240-
265.

Tremblay MS, Leblanc AG, Kho ME, et al.
Systematic review of sedentary behaviour
and health indicators in school-aged children
and youth. International Journal of
Behavioral Nutrition and Physical Activity 8
(2011): 98.

Zeng N, Ayyub M, Sun H, et al. Effects of
Physical Activity on Motor Skills and
Cognitive Development in Early Childhood:
A Systematic Review. BioMed Research
International 2017 (2017): 2760716.
Redondo-Tébar A,

Martinez-Vizcaino V, et al. Associations

Ruiz-Hermosa A,

between health-related quality of life and
physical fitness in 4-7-year-old Spanish
children: the MOVIKIDS study. Quality of
Life Research: An International Journal of
Quality of Life Aspects of Treatment, Care
and Rehabilitation 28 (2019): 1751-1759.
Gopinath B, Hardy LL, Kifley A, et al.
Activity behaviors in schoolchildren and
subsequent 5-yr change in blood pressure.
Medicine and Science in Sports and
Exercise 46 (2014): 724-729.

Huotari P, Nupponen H, Mikkelsson L, et al.

Adolescent physical fitness and activity as

24,

25.

26.

217.

28.

29.

30.

3L

32.

DOI: 10.26502/jppch. 74050124

predictors of adulthood activity. Journal of
Sports Sciences 29 (2011): 1135-1141.
Telama R, Yang X, Viikari J, et al. Physical
activity from childhood to adulthood: a 21-
year tracking study. American Journal of
Preventive Medicine 28 (2005): 267-273.
Lee YS. Consequences of childhood obesity.
Annals of the Academy of Medicine 38
(2009): 75-77.

Guzman-Limon M, Samuels J. Pediatric
Hypertension: Diagnosis, Evaluation, and
Treatment. Pediatric Clinics of North
America 66 (2019): 45-57.

Rush E, Simmons D. Physical activity in
children: prevention of obesity and type 2
diabetes. Medicine and Sport Science 60
(2014): 113-121.

Rhodes ET, Prosser LA, Hoerger TJ, et al.
Estimated morbidity and mortality in
adolescents and young adults diagnosed
with Type 2 diabetes mellitus. Diabetic
Medicine 29 (2012): 453-463.

Tran AH, Urbina EM. Hypertension in
children. Current Opinion in Cardiology 35
(2020): 376-380.

van den Berg S, Burdorf A, Robroek SJW.
Associations between common diseases and
work ability and sick leave among health
care workers. International Archives of
Occupational and Environmental Health 90
(2017): 685-693.

Jo C. Cost-of-illness studies: concepts,
scopes, and methods. Clinical and Molecular
Hepatology 20 (2014): 327-337.

Robert Koch-Institut (ed.). Krankheitstage.
Faktenblatt zu GEDA 2012: Ergebnisse der
Studie »Gesundheit in Deutschland aktuell

419



J Pediatr Perinatol Child Health 2022; 6 (3): 401-425

33.

34.

35.

36.

37.

38.

39.

Journal of Pediatrics, Perinatology and Child Health

2012« [Sick days. Fact sheet on GEDA
2021: Results of the study »Health in
Germany update 2012]. RKI, Berlin (2014).
Hansen AR, Pritchard T, Melnic I, et al.
Physical activity, screen time, and school
absenteeism: self-reports from NHANES
2005-2008. Current Medical Research and
Opinion 32 (2016): 651-659.

Loprinzi PD, Frith E. Accelerometer-
Assessed Physical Activity and School
Absenteeism Due to IlIness or Injury Among
Children and Adolescents: NHANES 2003
to 2006. American Journal of Health
Promotion 32 (2018): 571-577.

Allen CW, Diamond-Myrsten S, Rollins LK.
Children and
Adolescents. American Family Physician 98
(2018): 738-744.

Pijl EK, Vanneste YTM, de Rijk AE, et al.

The prevalence of sickness absence among

School Absenteeism in

primary school pupils — reason to be
worried? BMC Public Health 21 (2021):
170.

Schoeneberger JA. Longitudinal Attendance
Patterns: Developing High School Dropouts.
The Clearing House: A Journal of
Educational Strategies, Issues and ldeas 85
(2012): 7-14.

Gottfried MA. Chronic Absenteeism and Its
Academic and

Effects on Students’

Socioemotional Outcomes. Journal of
Education for Students Placed at Risk 19
(2014): 53-75.

Kurspahi¢ Mujcic A, Mujcic A. The
relationship between education and self-
reported mental health.

Medicinski glasnik 16 (2019): 102-107.

and physical

40.

41.

42,

43,

44,

45.

46.

DOI: 10.26502/jppch. 74050124

Mackenbach JP, Stirbu I, Roskam A-JR, et
al. Socioeconomic inequalities in health in
22 European countries. The New England
Journal of Medicine 358 (2008): 2468-2481.
Darin-Mattsson A, Fors S, Kareholt I.
Different indicators of socioeconomic status
relative

and their importance  as

determinants of health in old age.
International Journal for Equity in Health 16
(2017): 173.

Baxter SD, Royer JA, Hardin JW, et al. The
relationship of school absenteeism with
body mass index, academic achievement,
and socioeconomic status among fourth-
grade children. Journal of School Health 81
(2011): 417-423.

Kesztyis D, Lauer R, Traub M, et al. Effects
of statewide health promotion in primary
schools on children's sick days, visits to a
physician and parental absence from work: a
cluster-randomized trial. BMC Public
Health 16 (2016): 1244.

Kristjdnsson AL, Sigfusdattir ID, Allegrante
JP.  Health

achievement among adolescents: the relative

behavior and academic
contribution of dietary habits, physical
activity, body mass index, and self-esteem.
Health Education & Behavior 37 (2010): 51-
64.

Dreyhaupt J, Koch B, Wirt T, et al
Evaluation of a health promotion program in
children: Study protocol and design of the
cluster-randomized Baden-Wurttemberg
primary school study. BMC Public Health
12 (2012): 157.

Stewart A, Marfell-Jones M. International

standards for anthropometric assessment.

420



J Pediatr Perinatol Child Health 2022; 6 (3): 401-425

47,

48.

49,

50.

Journal of Pediatrics, Perinatology and Child Health

International Society for the Advancement
of Kinanthropometry, Lower Hutt, New
Zealand (2011).

Kromeyer-Hauschild K, Wabitsch M, Kunze
D, et al. Perzentile fur den Body-mass-Index
fir das Kindes- und Jugendalter unter
Heranziehung  verschiedener  deutscher
Stichproben [Percentiles for body-mass-
index for children and adolescents using
various German samples]. Monatsschrift
Kinderheilkunde 149 (2001): 807-818.

Kurth B-M. Der Kinder- und
(KiGGS): Ein
Uberblick tber Planung, Durchfiihrung und

Jugendgesundheitssurvey

Ergebnisse unter Beriicksichtigung von
Aspekten  eines
[Child and

(KiGGS): An

implementation and results taking into

Qualitatsmanagements
adolescent health  survey
overview of planning
account aspects of quality management].
Bundesgesundheitsblatt,
Gesundheitsforschung,  Gesundheitsschutz
50 (2007): 533-546.

Brauns H, Scherer S, Steinmann S. The
CASMIN  Educational Classification in
International Comparative Research. In:
Advances in Cross-National Comparison. A
European Working Book for Demographic
and Socio-Economic Variables, Hoffmeyer-
Zlotnik JHP, Wolf C (Eds.) Springer US,
Boston, MA (2003): 221-244,

Brauns H, Steinmann S. Educational reform
in France, West-Germany and the United
CASMIN

ZUMA

Kingdom: updating  the

educational classification.

Nachrichten 23 (1999): 7-44.

Sl

52.

53.

54.

55.

56.

DOI: 10.26502/jppch. 74050124

Le Thi TG, HeiBenhuber A, Schneider T, et
al. The Impact of Migration Background on
the Health Outcomes of Preschool Children:
Linking a Cross-Sectional Survey to the
School Health
Database in Bavaria, Germany.
Gesundheitswesen 81 (2019): 34-42.

Santos-Hovener C, Kuntz B, Frank L, et al.

Entrance Examination

The health status of children and adolescents
with migration background in Germany:
KiGGS  Wave 2.
Bundesgesundheitsblatt,

Results  from
Gesundheitsforschung,  Gesundheitsschutz
62 (2019): 1253-1262.

Schmidtke C, Kuntz B, Starker A, et al.
Utilization of early detection examinations
by children in Germany. Results of the
cross-sectional KiGGS Wave 2 study.
Journal of Health Monitoring 3 (2018): 68-
77.

Kesztyls D, Wirt T, Kobel S, et al. Is central
obesity associated with poorer health and
health-related quality of life in primary
school children? Cross-sectional results
from the Baden-Wirttemberg Study. BMC
Public Health 13 (2013): 260.

Shabo V, Lieberman DA. Paid sick days: the
missing link in protecting children’s health.
NASN school nurse 26 (2011): 149-151.
Seixas BV, Macinko J. Unavailability of
paid sick leave among parents is a barrier for
children's utilization of nonemergency
health services: Evidence from the National
Health
Journal of Health Planning and Management

35 (2020): 1083-1097.

Interview Survey. International

421



J Pediatr Perinatol Child Health 2022; 6 (3): 401-425

S7.

58.

59.

60.

61.

62.

Journal of Pediatrics, Perinatology and Child Health

Ruedl G, Ewald P, Niedermeier M, et al.
Long-term effect of migration background
on the development of physical fitness
among primary school children.
Scandinavian journal of medicine & science
in sports 29 (2019): 124-131.

Hilpert M, Brockmeier K, Dordel S, et al.
Sociocultural Influence on Obesity and
Lifestyle in Children: A Study of Daily
Activities, Leisure Time Behavior, Motor
Skills, and Weight Status. Obesity Facts 10
(2017): 168-178.

Woll A, Oriwol D, Anedda B, et al.
Aktivitat,

Kdorperliche motorische

Leistungsfahigkeit und Gesundheit in
Deutschland: Ergebnisse aus der Motorik-
(MoMo)

[Physical activity, motor performance and

Modul-L&ngsschnittstudie

health in Germany: results from the motor
skills module logitudinal study (MoMo)].
KIT Scientific working papers 121 (2019):
1-9.

Zhang G, Wu L, Zhou L, et al. Television
watching and risk of childhood obesity: a
meta-analysis. European Journal of Public
Health 26 (2016): 13-18.

Tripathi M, Mishra SK. Screen time and
adiposity among children and adolescents: a
systematic review. Journal of Public Health
28 (2020): 227-244.

Tanaka C, Tremblay MS, Okuda M, et al.
Proportion of Japanese primary school
children meeting recommendations for 24-h
movement guidelines and associations with
weight status. Obesity Research & Clinical
Practice 14 (2020): 234-240.

63.

64.

65.

66.

67.

68.

69.

DOI: 10.26502/jppch. 74050124

van Ekris E, Altenburg TM, Singh AS, et al.
An evidence-update on the prospective
relationship between childhood sedentary
behaviour and biomedical health indicators:
a systematic review and meta-analysis.
Obesity Reviews 17 (2016): 833-849.

de Moraes Ferrari GL, Araujo TL, Oliveira
L, et al. Association Between Television
Viewing and Physical Activity in 10-Year-
Old Brazilian Children. Journal of Physical
Activity and Health 12 (2015): 1401-1408.

Kobak MS, Lepp A, Rebold MJ, et al. The
Effect of the Presence of an Internet-
Connected Mobile Tablet Computer on
Physical Activity Behavior in Children.
Pediatric Exercise Science 30 (2018): 150-
156.

Lees B, Squeglia LM, Breslin FJ, et al.
Screen media activity does not displace
other recreational activities among 9-10
year-old youth: a cross-sectional ABCD
study. BMC Public Health 20 (2020): 1783.
Pearson N, Braithwaite RE, Biddle SJH, et
al.  Associations  between  sedentary
behaviour and physical activity in children
and adolescents: a meta-analysis. Obesity
Reviews 15 (2014): 666-675.

Kirk SFL, Kuhle S, Ohinmaa A, et al.
Health behaviours and health-care utilization
in Canadian schoolchildren. Public Health
Nutrition 16 (2013): 358-364.

Li L, Zhang S, Huang Y, et al. Sleep
duration and obesity in children: A
systematic review and meta-analysis of
prospective cohort studies. Journal of
Paediatrics and Child Health 53 (2017): 378-
385.

422



J Pediatr Perinatol Child Health 2022; 6 (3): 401-425

70.

71.

72.

73.

74.

75.

76.

Journal of Pediatrics, Perinatology and Child Health

Robinson TN, Banda JA, Hale I, et al.
Screen Media Exposure and Obesity in
Children and Adolescents. Pediatrics 140
(2017): 97-101.

Konigstein K, Klenk C, Appenzeller-Herzog
C, et al. Impact of sedentary behavior on
large artery structure and function in
children and adolescents: a systematic
review. European Journal of Pediatrics 179
(2020): 17-27.

Sampasa-Kanyinga H, Colman I, Goldfield
GS, et al. Combinations of physical activity,
sedentary time, and sleep duration and their
associations with depressive symptoms and
other mental health problems in children and
adolescents: a  systematic review.
International Journal of Behavioral Nutrition
and Physical Activity 17 (2020): 72.

Janssen I, Leblanc AG. Systematic review of
the health benefits of physical activity and
fitness in school-aged children and youth.
International Journal of Behavioral Nutrition
and Physical Activity 7 (2010): 40.
Parasuraman SR, Anglin TM, McLellan SE,
et al. Health Care Utilization and Unmet
Need Among Youth with Special Health
Care Needs. Journal of Adolescent Health
63 (2018): 435-444.

Timmons BW, Leblanc AG, Carson V, et al.
Systematic review of physical activity and
health in the early years (aged 0-4 years).
Applied  Physiology,
Metabolism 37 (2012): 773-792.

Ekelund U, Luan J, Sherar LB, et al.

Moderate to vigorous physical activity and

Nutrition,  and

sedentary time and cardiometabolic risk

77.

78.

79.

80.

81.

82.

DOI: 10.26502/jppch. 74050124

factors in children and adolescents. JAMA
307 (2021): 704-712.

Cesa CC, Sbruzzi G, Ribeiro RA, et al.
Physical activity and cardiovascular risk
children:

factors in meta-analysis  of

randomized clinical trials. Preventive
Medicine 69 (2014): 54-62.

Jiménez-Pavén D, Konstabel K, Bergman P,
et al. Physical activity and clustered
cardiovascular disease risk factors in young
children: a cross-sectional study (the
IDEFICS study). BMC Medicine 11 (2013):
172.

Chaput J-P, Saunders TJ, Mathieu M-E, et
al.  Combined associations  between
moderate to vigorous physical activity and
sedentary behaviour with cardiometabolic
risk factors in children. Applied Physiology,
Nutrition, and Metabolism 38 (2013): 477-
483.

Holt NL, Kingsley BC, Tink LN, et al.
Benefits and challenges associated with
sport participation by children and parents
from low-income families. Psychology of
Sport and Exercise 12 (2011): 490-499.

de Greeff JW, Bosker RJ, Oosterlaan J, et al.
Effects of physical activity on executive
functions, attention  and  academic
performance in preadolescent children: a
meta-analysis. Journal of Science and
Medicine in Sport 21 (2018): 501-507.
Donnelly JE, Hillman CH, Castelli D, et al.
Physical ~ Activity, Fitness, Cognitive
Function, and Academic Achievement in
Children: A Systematic Review. Medicine
and Science in Sports and Exercise 48

(2016): 1197-1222.

423



J Pediatr Perinatol Child Health 2022; 6 (3): 401-425

83.

84.

85.

86.

87.

88.

89.

Journal of Pediatrics, Perinatology and Child Health

Liu M, Wu L, Ming Q. How Does Physical
Activity Intervention Improve Self-Esteem
Children  and
Adolescents? Evidence from a Meta-
Analysis. PloS ONE 10 (2015): e0134804.

Lubans D, Richards J, Hillman C, et al.
Physical Activity for Cognitive and Mental

and  Self-Concept in

Health in Youth: A Systematic Review of
Mechanisms.  Pediatrics 138  (2016):
€20161642.

Ahn S, Fedewa AL. A meta-analysis of the
relationship between children's physical
activity and mental health. Journal of
Pediatric Psychology 36 (2011): 385-397.
Bélair M-A, Kohen DE, Kingsbury M, et al.
Relationship between leisure time physical
activity, sedentary behaviour and symptoms
of depression and anxiety: evidence from a
population-based Canadian
adolescents. BMJ Open 8 (2018): e021119.
Korczak DJ, Madigan S, Colasanto M.
Children's Physical Activity and Depression:
A Meta-analysis. Pediatrics 139 (2017):
€20162266.

Zhu X, Haegele JA, Healy S. Movement and

sample of

mental health: Behavioral correlates of
anxiety and depression among children of 6—
17 years old in the U.S. Mental Health and
Physical Activity 16 (2019): 60-65.

Zhang X, Zhu W, Kang S, et al. Association
between Physical Activity and Mood States
of Children and Adolescents in Social
Isolation during the COVID-19 Epidemic.
International  Journal
Research and Public Health 17 (2020):
7666.

of Environmental

90.

91.

92.

93.

94,

95.

96.

DOI: 10.26502/jppch. 74050124

Loprinzi PD, Frith E. Accelerometer-
Assessed Physical Activity and School
Absenteeism Due to Illness or Injury Among
Children and Adolescents: NHANES 2003
to 2006. American Journal of Health
Promotion 32 (2018): 571-577.

de Groot R, van Dijk M, Savelberg H, et al.
Physical Activity and School Absenteeism
Due to Illness in Adolescents. Journal of
School Health 87 (2017): 658-664.
D'Agostino EM, Day SE, Konty KJ, et al.
The effects of student, school and
neighborhood poverty on the association
between fitness and absenteeism in New
York City middle school youth. Preventive
Medicine 127 (2019): 105820.

Idler N, Teuner CM, Hunger M, et al. The
association between physical activity and
healthcare costs in children--results from the
GINIplus and LISAplus cohort studies.
BMC Public Health 15 (2015): 437.

Kurth B-M, Schaffrath

Overweight and obesity in children and

Rosario  A.
adolescents in Germany.
Bundesgesundheitsblatt,
Gesundheitsforschung,  Gesundheitsschutz
53 (2010): 643-652.

Tremblay MS, Carson V, Chaput J-P, et al.
Canadian 24-Hour Movement Guidelines for
Children and Youth: An Integration of
Physical Activity, Sedentary Behaviour, and
Sleep. Applied Physiology, Nutrition, and
Metabolism 41 (2016): 311-327.

Carson V, Chaput J-P, Janssen I, et al.
Health associations with meeting new 24-

hour movement guidelines for Canadian

424



J Pediatr Perinatol Child Health 2022; 6 (3): 401-425

97.

98.

children and youth. Preventive Medicine 95
(2017): 7-13.

Janssen 1, Roberts KC, Thompson W. Is
24-Hour

adherence to the Canadian

Movement Behaviour Guidelines for
Children and Youth associated with
improved indicators of physical, mental, and

social  health?.  Applied physiology,
nutrition, and metabolism 42 (2017): 725-
731

Wu XY, Han LH, Zhang JH, et al. The
influence of physical activity, sedentary

behavior on health-related quality of life

(SMom

Journal of Pediatrics, Perinatology and Child Health

99.

DOI: 10.26502/jppch. 74050124

among the general population of children
and adolescents: A systematic review. PloS
ONE 12 (2017): e0187668.

Xiong X, Dalziel K, Carvalho N, et al.
Association between 24-hour movement
behaviors and health-related quality of life
in children. Quality of Life Research (2021):
1-10.

100.Schwarzfischer P, Gruszfeld D, Stolarczyk

A, et al. Physical Activity and Sedentary
Behavior From 6 to 11 Years. Pediatrics 143
(2019): 1.

This article is an open access article distributed under the terms and conditions of the
Creative Commons Attribution (CC-BY) license 4.0

425


http://creativecommons.org/licenses/by/4.0/

