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Abstract: In Austria, childhood obesity is a public health concern. This study examined time trends in
the percentage of obesity among a sample of schoolchildren from Vienna (2017-2023). The body mass
index percentiles of 326 children [9.3 years old (95% CI 8.3-10.5, min—max 8.0-10.9] from the EDDY
study were calculated for trend analyses. Trend analysis was performed using a logistic regression
using overweight and obesity as dependent binary variables, and study year and age as independent
continuous variables. The percentage change over time was calculated, including the first period of
the COVID-19 pandemic. Obesity percentages increased from 23.5 (95% CI 15.1-31.9)% in 2017 to 25.0
(95% CI 12.2-37.8)% in 2023. From 2017 to 2023, while overweight/obesity percentages decreased by
25.9 (—59.5-15.6)%, obesity increased by 6.4 (—51.2-94.9)%. A non-significant trend (p > 0.38) was
observed. During the first period of the pandemic, the percentage changes in overweight/obesity
and obesity were 68.4 (5.6-187.9)% and 29.2 (—37.3-166.8)%, respectively. The current percentage of
obesity in this sample is high and peaked in 2020 during the pandemic. These findings emphasize
the need for future investigations considering the representativeness of the school-aged population
in Austria to gain a broader picture of overweight and obesity trends.
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1. Introduction

It has been recently reported that between 2020 and 2035, the prevalence of childhood
obesity is expected to increase globally by 100% [1]. In Austria, a high childhood obesity
risk score has been assigned according to the World Obesity Federation [2] through a list
of indicators that include the percentage of boys and girls with obesity and insufficient
physical activity, among others. As in other European countries, childhood obesity rates are
of public health interest [3]. Although the overall prevalence of childhood overweight and
obesity remained stable from 2016 to 2019, following the first and second Childhood Obesity
Surveillance Initiative (COSI) rounds by the World Health Organisation (WHO), 29.5% of
boys and 24.4% of girls from 7 to 10 years old have overweight or obesity [4]. Moreover,
the World Obesity Federation has recently predicted that by 2030, 169,212 children aged
10-19 in Austria will live with obesity [2].

Children with excessive body weight for their age present a higher probability of
excessive weight during adulthood [5], leading to a higher risk of comorbidities that
suppose greater health costs and a negative impact on longevity [6]. A previous study in
Vienna has shown that boys with overweight or obesity at a young age present a higher risk
of these conditions at ages 10 and 15 [7]. Moreover, a large cohort including adolescents
from Austria has shown that more than 50% of adolescents with obesity had at least one
risk factor for cardiovascular disease, with elevated blood pressure being the most frequent,
present in 35.4% of them [8]. In terms of worldwide trends, since 1975, the prevalence
of obesity has increased from 0.7% (0.4-1.2) to 5.6% (4.8-6.5) in 2016 in girls, and from
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0.9% (0.5-1.3) to 7.8% (6.7-9.1) in 2016 in boys [9]. Some reports have even shown a
plateau in rising trends since the year 2000 [9,10] with a stabilization in the prevalence
of overweight and obesity [11,12], at least until the up-rise of the COVID-19 pandemic,
when an acceleration in children’s BMI and obesity rates occurred, as regular lifestyle was
disrupted [13,14]. During the latter period, overall, school-age children’s body weight and
body mass index (BMI) increased (mean differences of 2.67 kg and 0.77 kg/m?, respectively)
despite the heterogeneity of studies [13]. In Austria, a higher increase in body weight was
reported in school-aged children during the lockdown period compared to the previous
year [15]. Acknowledging all factors that mediate obesity during childhood while planning
prevention interventions is essential to determine the effectiveness of the interventions [16].

Time trend analysis on the percentage of overweight and obesity among a sample of
schoolchildren may be of interest to support health actions to tackle this problem; moreover,
this type of information is still scarce in Austria. Therefore, we aimed to examine time
trends in the percentage of overweight and obesity in a sample of schoolchildren from
Vienna, Austria, during 2017-2023.

2. Materials and Methods
2.1. Sample

The present study included a total of 326 children (aged > 8, <11 years) from 2017
to 2023, with measures of height and weight in a sample from an elementary school in
Vienna, Austria, located in the 12th district. Regarding the district’s socioeconomic status,
the average net income falls within the middle range among Vienna'’s districts; however,
it is lower than the national average. The percentage of unemployed individuals is high
compared to the Vienna average. Although in terms of education, the neighborhood has a
low proportion of academics compared to other Vienna districts, in the national context,
the proportion of individuals with academic qualifications is higher [17].

Each year, a non-randomized sample of students from 3rd grade who were willing
to participate was included. The sample size was 98 in 2017, 64 in 2018, 46 in 2020, 30 in
2021, 44 in 2022 and 44 in 2023. The present analysis focused on tracking and analyzing
trends in overweight and obesity within the elementary school setting, so we restricted the
analysis to a specific class to provide a more homogeneous group without necessitating a
consistent, unchanged population sample over the study’s duration. Therefore, this study
does not include linked samples of participants. The sample belonged to the EDDY (“Effect
of sports and diet training to prevent obesity and secondary diseases and to influence
young children’s lifestyle”) study, an intervention study aiming to improve nutrition
and physical activity habits by imparting a six-month educational training in 4th-grade
students [15]. The EDDY study was initiated by the Austrian Academic Institute for
Nutrition in Vienna, Austria, in collaboration with the Institute for Sports and Movement
Science at the University of Vienna. For the intervention group, the educational training
was seamlessly integrated into the school curriculum as part of the regular program. On
the other hand, the 3rd grade classes that acted as the control groups followed the school
curriculum, where there was no dedicated intervention to promote healthy habits.

Approval for the study’s ethical considerations was obtained from the Ethical Com-
mittee of Sigmund Freud University, Vienna (PAFGRW9O@EFQV885378-15 September
2016). Before each study edition, the EDDY team introduced and explained the project to
the parents and asked them to provide written informed consent to participate. Children
themselves gave their consent by using the assent form. All data collected underwent
an anonymization process, ensuring that individual identities were dissociated from the
information gathered. Participation was voluntary, and no compensation was provided.
The ability to drop out was provided at any point. The present analysis included, for
each investigation year, children from the 3rd grade classes with complete data for the
dependent variables. Anthropometric measurements were conducted within the school
setting in September 2017, December 2018, June 2020, 2022, 2023, and February 2021. Mea-
surements comprised the same seasonal period, except for the years 2020 and 2022, where
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outbreaks of the COVID-19 pandemic disturbed the normal development of the study, and
in 2023, due to a change in the methodology of the study. The differences in the general
characteristics between those participants included in this study and those excluded are
shown in Supplementary Material, Table S1.

Children included in this analysis were younger than those who were not included
(p < 0.00010). However, the proportion of female participants and BMI values was the same
(p > 0.060). The sexual categorization of participants was determined by the research team
through the external observation of bodily secondary sexual characteristics such as physical
appearance, and discerning whether each child presented characteristics indicative of male
or female sex. Migration background data of the children were unavailable for this study.

2.2. Anthropometric Measurements

Trained technicians measured body weight in kilograms using a Tanita body com-
position electronic scale (MC-780MA, TANITA Corporation, Tokyo, Japan), and height
in centimeters using a portable stadiometer (SECA 213, Hamburg, Germany), following
standardized methods. All measurements were performed in the school. Children were
advised to wear light indoor clothes and be barefoot, and each participant’s measurements
were performed in private. During the COVID-19 pandemic period, direct measurements
were also performed. BMI was then calculated (weight/height’>~kg/m?), and BMI-for-age
percentiles were used to classify nutritional status using the German national reference
criteria by Kromeyer-Hauschild et al. [18]. The latter is part of the standard guidelines
of the Working Group of Obesity in Childhood and Adolescence (Arbeitsgemeinschaft
Adipositas im Kindes- und Jugendalter; AGA), of the German Society of Obesity (Deutsche
Adipositasgesellschaft). Low weight was classified as <3rd percentile, normal weight > 3rd
percentile and overweight > 90th percentile. For statistical power purposes, the obesity cat-
egory was considered as the sum of the original categories of obesity (>97th percentile) and
extreme obesity (>99.5th percentile) [18]. Throughout the article, “overweight including
obesity” was specified as overweight/obesity.

2.3. Statistical Analysis

Normality tests were carried out using the Shapiro-Wilk test. Descriptive variables are
presented as absolute numbers and percentages or the median and 95% confidence interval
(95% CI). Cross-sectional percentages of children with overweight/obesity and obesity
were calculated for each year studied, for the whole sample and by sex. The differences in
median BMI during the studied years were calculated using the Kruskal-Wallis test. Trend
analysis was performed using logistic regression using overweight/obesity and obesity as
dependent binary variables, and the investigation year and age as independent continuous
variables. Finally, to study how the percentage of childhood overweight/obesity and
obesity changed over time, we divided the difference between the percentage in 2023 and
the percentage in 2017 by the percentage in 2017 and multiplied by 100. Moreover, to
explore changes during the COVID-19 pandemic period, we additionally calculated the
percentage change over time from 2018 to 2020. This study chose the peri-pandemic period
starting in 2018 to incorporate available data closer to the onset of the COVID-19 pandemic.

Data analysis was conducted using SAS OnDemand for Academics (Cary, NC, USA),
and a p-value < 0.050 was assigned as significant.

3. Results

A total of 326 children were included in the analysis (44.5% were female). Of them,
33.4% were 8 years old, 53.1% were 9, and 13.5% were 10. In general, 16.0% of the children
had overweight and 22.1% of the children had obesity. The general characteristics of the
participants by year of investigation are shown in Table 1.
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Table 1. General characteristics of the participants (N = 326).

Investigation Year N (%) Sex (N, %) Age BMI (Median, 95% CI)
Female Male Median (95% CI) Female Male

2017 B e @y C1EF09 g urasg

2018 64 (4%)?6) (55;8.;4) 9.0 (84-99) (14.138—;14.6) (13;%217.4)

2020 46 (4%3(.)5) (52:5) 96 (88-105) (16%%9—.268.6) (15.211—.228.2)

2021 30 (516.77) (4?3) 93 (8:5-105) (13.166—.257.3) (14.29—;17.9)

2022 44 (31%.76) (621.74) 96 (8:8-10.5) (14.13%214.2) (14.139—'229.1)

2023 e (427.17) (522?3) 8.9 (8.1-10.5) (14.17%5.1) (14.2227.0)
Total 326 145 181 9.3 (8.3-10.5) 185 19.2

(445)  (55.5) (14.6-25.9)  (14.3-28.1)
p-value * 0.70 <0.00010 0.11 0.23

* Chi-square test or Kruskal-Wallis test. BMI: body mass index, CI: confidence interval.

The median (95% CI) BMI in 2017 was 19.3 (95% CI 14.7-28.5) kg / m?, and in 2023, it
was 17.5 (95% CI 14.3-27.0) kg/m?, while in 2020, during the peri-pandemic period, the
registered median BMI was 20.3 (95% CI 15.2-28.2) kg/m?. During the studied years, no
statistical differences were observed in the median values of BMI for the overall sample
(p =0.069).

Throughout the years, the percentage of children aged 8 years with obesity was 22.0
(95% CI 14.2-29.8)%, while for those aged 9 years, it was 21.4 (95% CI 15.3-27.5)% and for
those aged 10 years, it was 25.0 (95% CI 12.2-37.8)%. Distribution by sex can be observed
in Table S2 (Supplementary Material, Table S2).

From 2017 to 2023, obesity percentages changed from 23.5 (95% CI 15.1-31.9)% to 25.0
(95% CI12.2-37.8)%, while the sum of overweight and obesity decreased from 42.9 (95% CI
33.1-52.7) in 2017 to 31.8 (95% CI 18.0-45.6)% in 2023 (Table 2).

Table 2. Percentage of overweight and obesity, 2017-2023.

Percentage (%)

Investigation Year N Overweight/Obesity (95% CI) N Obesity (95% CI)
2017 42 429 (33.1-52.7) 23 23.5(15.1-31.9)
2018 19 29.7 (18.5-40.9) 14 21.9 (11.8-32.0)
2020 23 50.0 (35.6-64.4) 13 28.3 (15.3-41.3)
2021 11 36.7 (19.5-53.9) 5 16.7 (3.4-30.0)
2022 15 34.1(20.1-48.1) 6 13.6 (3.5-23.7)
2023 14 31.8 (18.0-45.6) 11 25.0 (12.2-37.8)

p-value for trend * 0.38 0.61

* Logistic regression models were applied to test the p-value for trends using the study year and age as continu-
ous variables.

Table 2 shows the percentage of overweight/obesity and obesity over the six years
studied. Assessment showed that the trend of percentage of overweight/obesity (p = 0.38)
and obesity (p = 0.61) was not significant throughout the years (Table 2). Visual inspection
of the data can be seen in Figure 1.
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Figure 1. Percentage (%) of overweight and obesity according to study year and linear trends with
the 95 % CI (shaded). p = 0.38 for overweight/obesity and p = 0.61 for obesity.

When analyzed by sex, in female children, the percentage of overweight/obesity
changed from 27.3 (95% CI 14.1-40.5)% in 2017 to 33.3 (95% CI 12.9-53.1)% in 2023
(Supplementary Material, Table S3). In boys, the percentage of overweight/obesity was
55.6 (95% CI 42.3-68.9)% in 2017; by 2023, it was 30.4 (95% CI 11.6-49.2)%. In no case was
the trend of the percentage of overweight/obesity and obesity significant throughout the
years (p > 0.082) (Supplementary Material, Table S3).

Throughout the studied period (2017-2023), the percentage of change in overweight/
obesity was —25.9 (—59.5-15.6)%, while the change in obesity rate was 6.4 (—51.2-94.9)%
(Table 3).

Table 3. Percentage trends in overweight and obesity from 2017 to 2023 and from 2018 to 2020.

Overweight/Obesity Obesity Overweight/Obesity Obesity

Change from 2017-2023 1 Change from 2017-20231  Change from 2018-20202>  Change from 2018-2020 2

(95% CI) (95% CI) (95% CI)
All —25.9% (—59.5-15.6) 6.4% (—51.2-94.9) 68.4% (5.6-187.9) 29.2% (—37.3-166.8)
Female 22.0% (—56.3-173.9) 265.9% (16.7 & 00) * 108% (—20.6 & o) * 30.4% (—o0 % o) *
Male —45.3% (—79.6-—4.9) —50.6% (—94.7-7.7) 57.0% (—7.7-188.0) 32.8% (—39.0-193.2)

1 Change from 2017 to 2023 (%): (percentage 2023 — percentage 2017)/percentage 2017 x 100. 2 Change from 2018
t0 2020 (%): (percentage 2020 — percentage 2018)/percentage 2018 x 100. * These confidence intervals suggest
that there is no upper (or lower) limit to the proportion of participants with overweight or obesity.

Analysis including the peri-pandemic period showed that the percentage of over-
weight/obesity and obesity increased by 68.4 (—51.2-94.9)% and 29.2 (—37.3-166.8)%,
respectively (Table 3). In both female and male children, the percentage of obesity during
the studied peri-pandemic period increased by around 30% (Table 3).

4. Discussion

The main findings of our study were the non-significant trends in the percentage of
obesity in a sample of Viennese schoolchildren from 2017 to 2023, although it is worth
noting that the percentage of overweight and obesity remains unacceptably high, with
almost one-third of the children in this sample living with excessive body weight for their
age. In this current analysis, although not statistically significant, the highest percentage of
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overweight and obesity was achieved in 2020, during the peri-pandemic period, mainly
related to excessive rates in boys.

From 2017 to 2023, in this sample, obesity percentages remained roughly between
22 and 25% (except for the peri-pandemic period), with a non-significant trend. Previous
reports have shown a plateau or even decline in the rate of childhood obesity in some
developed countries since the year 2000 [10]. Moreover, an international analysis including
population-based studies with more than 500,000 children from nine countries reported
stabilization in the rates of childhood obesity [11], occurring at different prevalence levels
across the periods reported, ranging from 13.5% in France to 37.4% in the USA [11].

Several reasons have been proposed for the observed trends in childhood obesity,
such as individual behavior changes related to environmental and social changes that
affect the whole population, and therefore claimed for public health initiatives [10]. One
possible reason explaining the non-significant trend in our study may be the several national
initiatives implemented in Austria to promote healthy habits among children [19]. Since
2012, the promotion of physical activity in everyday life has been settled as a national health
goal. This involves not only adjusting living environments in the cities (such as cycle paths,
playgrounds and school routes) in a way that enables and encourages exercise, but also
promoting exercise skills and enjoyment in exercise and sports in kindergartens and schools.
In 2013, the National Action Plan on Physical Activity (NAP.b) was published, contributing
to the latter aims. The initiative “Healthy Exercise for Children 2.0” [20], funded by the
Federal Ministry of Public Service and Sport and coordinated by Fit Sport Austria, allows
kindergartens and primary schools to take advantage of free exercise programs and sports
clubs run by qualified exercise instructors. Initiatives like the latter are important, as the
last COSI report observed that children in Austria who are members of a sports club or
who play actively for several hours a day are significantly less likely to be overweight [4].

In 2011, the Federal Ministry of Health and Women’s Affairs published a National
Action Plan for Nutrition (NAP.e) with a complete set of strategies and activities in the field
of nutrition, and a close link with the health targets for Austria published a year after. Since
then, evidence-based recommendations have been adopted to address different risk factors
of obesity, such as nutrition during pregnancy and meals in kindergartens and schools.
Also, the REVAN program has been launched as a health promotion program to improve
nutrition, which also addresses a set of measures for children between the ages of 4 and
10 years [21]. Among these measures, the initiative “Children Eat Healthy” by the Healthy
Austria Fund aims to promote and implement measures and projects nationwide to improve
children’s nutrition within primary schools and communities. It began a pilot phase from
2020 to 2023 in four federal states. The evaluation showed positive improvements in
primary school children’s eating habits and nutritional knowledge, as well as parents’
nutritional knowledge and the ability to talk to children about healthy eating [22]. In 2024,
the program is entering its second phase, where a healthy and environmentally friendly
diet remains a crucial focus. Another initiative implemented in the school setting since
2014 is the Vienna School Fruit Program, as in all public compulsory schools in Vienna.
The Vienna School Fruit Program aims to teach children the importance of healthy and
regional foods, and provide more knowledge about their origins. Lastly, it aims to foster
enjoyment in fruits and vegetables at an age when eating habits are being formed. This
project, funded by the European Union, distributes up to 20 tons of free fruits or vegetables
to 100,000 pupils at compulsory schools every week and organizes tasting workshops.
Although successful, an evaluation of the health promotion project to ensure that the
intended goals are achieved and assess the effectiveness of the measures implemented is
currently lacking [23]. Moreover, the best practice models have been identified as part of the
strategies to tackle non-communicable diseases, involving food-based dietary guidelines
with a comic graphical illustration for children and the integration of nutritional education
into curricula [21].

On the other hand, although initiatives have been comprehensive, only 5% of the
schools have reported having projects related to healthy lifestyle topics [4], showing that
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collective efforts still need to be completed, along with surveillance measurements, as it
has been stated that there is currently insufficient data to assess whether some progress
has been made to prevent an increase in obesity rates [24]. Although in Austria, every
child entering the school system should be measured and their weight and height collected
by school physicians, comprehensive numbers from schools are only partially available.
Moreover, as shown by the first and second COSI rounds, children’s participation in studies
has proven difficult, with the levels of participation (by parents’ agreement) of 49.3% and
44.2%, respectively [3,4].

Some authors have attributed parents” decline in participation of their children in
measurements involving body weight in cases where their kids are living with overweight
or obesity because of stigmatization [11]. This self-selection bias could also possibly
explain the stabilization trends in obesity reported previously; however, self-selection bias
is unlikely to occur in the case of our study, as it was school-settled. In order to help
improve monitoring data, a software (wachstum.at Accessed on: 20 February 2024) for
assessing body measurement data in children is intended to be implemented nationwide
with support from the Austrian Society for Paediatrics and Adolescent Medicine [25].
Considering the difficulty in participation in studies, using the software as a decision-
making aid [25] could narrow some of the existing gaps in monitoring the evolution of
children’s BMI as a surrogate of the nutritional status, although not at a population-based
level. On the other hand, to define and study the change in the prevalence of overweight
and obesity in children in Austria, referencing tools to assess BMI, such as Kromeyer-
Hauschild and collaborators’ charts [18], the national reference values proposed by Mayer
and collaborators [26], or the WHO BMI charts, should be consistent to allow for prevalence
estimates to be comparable.

Recent estimates from the World Obesity Federation suggest that the chance for
Austria to meet the 2025 WHO target of no increase in 2010-2012 obesity levels is 11% [2].
The latter may suggest that there may be a need for more targeted interventions. Obesity
during infancy is a complex phenomenon that involves lifestyle, socioeconomic status,
social relationships and migration background, among others [27,28]. Considering that
already a third of the boys and a quarter of the girls in Austria are affected by excessive
body weight [4], this implies the need to implement treatment in the short and long terms.
Once settled, obesity treatment during childhood is difficult, and in order to be effective
in reducing weight loss and improving risk factors such as cardiometabolic parameters,
it should comprise a multi-component approach [29]. An example of a multi-component
healthy weight management program that is elementary school-based is the SNAPSHOT
trial [30]. This program, targeting 8- to 12-year-old children, aims to reduce excess weight
gain by increasing healthy dietary practices and physical activity, and decreasing sedentary
behaviors. The nine-month intervention, school-nurse-led, includes parents and is delivered
during out-of-school time, including four home visits with the parent/child dyad and two
monthly contacts. Moreover, the kids and the parents participate in supportive groups
with peers and receive a monthly newsletter with healthy information for the family. Such
a model of secondary obesity prevention would be attractive to evaluate in the Austrian
context considering the facilitators available in the school system, such as the school doctor
and the familiar, safe school space.

The higher percentages of excessive body weight found in our study compared to
national estimates could be related to the cultural background. Although migration back-
ground in this study was not available, the neighborhood where the school from this study
was carried out presents a 49.8% migration background, higher than the overall average
44 4% estimate for Vienna [31].

Moreover, it has been reported that 46% of schoolchildren from Vienna have a mi-
gration background [32]. Feeding practices and societal ideals around body size may be
strongly driven by cultural variances [16]. It is important to note that more than a quarter of
the Austrian population has a migration background [33], so differences in cultural norms,
socioeconomic circumstances and parental education [6] related to having a migration
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background may be the possible reasons influencing these differences. A previous report in
a representative Viennese sample of 24,989 children and adolescents observed that having
a migration background (assessed by having another mother tongue than German as a
surrogate) was associated with higher obesity prevalence rates [32]. The latest COSI report
showed that the highest prevalence of obesity (5.5%) was observed in boys living in the
east region of the country, where Vienna is located [4].

Nonetheless, our results exceed the obesity rates found in the country’s western
region [4], which may imply that Vienna may be underrepresented in terms of its multi-
cultural background compared to other cities. In this sense, initiatives to tackle childhood
obesity should involve tailored strategies considering these cultural differences and social
determinants of obesity. In terms of policies, there is still a gap in defining policies that
target the marketing of foods to children, although, since 2017, policies to reduce physical
inactivity and unhealthy diets have been launched [2].

This study showed rising levels of overweight/obesity during the first pandemic
period, as reported in a southern Austrian city [34] and worldwide [13]. Indeed, previous
reports from the EDDY study showed that during the onset of the pandemic, children’s
body weight increased by about 4.5 kg, whereas the previous year, the average increase in
body weight was below 3 kg [15]. Moreover, during the strictest period of the lockdown,
boys increased 1.67 kg more than girls [35], a fact that was also observed in Klagenfurt,
Austria, where boys’ increase in BMI SD scores (0.23; 95% CI, 0.18-0.29) was greater than
among girls (0.09; 95% CI, 0.04-0.15) [36]. As the COVID-19 pandemic progressed, the
percentage of overweight and obesity in our study sample decreased, as observed by lower
rates in the year 2021. Similar results were observed in another study, where BMI SD score
values stabilized during the second period of the pandemic (2020-2021) [37].

The results from our study need to be interpreted cautiously since each year’s sample
size was small, particularly when analyzing by sex separately. Moreover, in 2021, the low
participation rate due to the COVID-19 pandemic resulted in an even smaller sample. Using
a small sample size may have increased the chance of assumptions that overweight and
obesity trends were not significant, as real variability in the percentages of overweight and
obesity might not be captured. It is important, therefore, that future studies consider larger
samples during longer follow-up periods to render the research more efficient in terms of
trends of childhood obesity in Austria. Considering the overall sample size of the children
involved, our results shall not be interpreted as representative of the entire schoolchildren
population of Austria. Another limitation of our study is not using linked samples from
longitudinal measurements to study trends; however, we restricted the analysis to a specific
school and grade each year to provide a more homogeneous group. Through this, we
ensured that the contextual factors were the same. Although selecting participants during
the same season was not possible, we used consistent and standardized measurement
methods for assessing obesity. On the other hand, the strengths of our study are the direct
measurements of weight and height.

5. Conclusions

In conclusion, our study showed a non-significant trend in the percentage of over-
weight and obesity among a sample of Viennese schoolchildren from 2017 to 2023. Nonethe-
less, the current prevalence of obesity remains high, with the highest peak observed in
2020, during the pandemic period. These findings emphasize the need for future investiga-
tions considering the representativeness of the school-aged population in Austria to gain a
broader picture of overweight and obesity trends, as this remains a public health concern,
as depicted by the current rates.

Supplementary Materials: The following supporting information can be downloaded at:
https:/ /www.mdpi.com/article/10.3390/children11040431/s1, Table S1: The differences between
the participants included in the study and those excluded; Table S2: Percentage (95% CI) of over-
weight/obesity and obesity according to age and sex; Table S3: Percentage of overweight and obesity
by sex, 2017-2023.


https://www.mdpi.com/article/10.3390/children11040431/s1

Children 2024, 11, 431 90f 10

Author Contributions: Conceptualization, PM. and K.W.; methodology, PM.; formal analysis, PM.;
investigation, PM. and V.D.; writing—original draft preparation, PM.; writing—review and editing,
PM., V.D. and K.W,; supervision, K.W.; project administration, K.W. All authors have read and agreed
to the published version of the manuscript.

Funding: This research was funded by HOFER, through an educational grant.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and was approved by the Ethics Committee of Sigmund Freud University, Vienna
(protocol code PAFGRW9O@EFQV885378). Date 15 November 2016.

Informed Consent Statement: Informed consent was obtained from all the subjects involved in
the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author due to ethical reasons.

Acknowledgments: The authors wish to thank the current and past headmaster and teachers of the
primary school VS HG, 1120 Vienna, for the great collaboration and contribution to the research.

Conflicts of Interest: The authors declare that this study received funding from HOFER. The funder
was not involved in the study design, collection, analysis, interpretation of data, the writing of this
article or the decision to submit it for publication.

References

1. World Obesity Federation. Homepage | World Obesity Day. 2024. Available online: https://www.worldobesityday.org/ (accessed
on 28 February 2024).

2. Lobstein, T.; Brinsden, H. Atlas of Childhood Obesity. London. 2019. Available online: www.worldobesity.org (accessed on 2
December 2023).

3.  WHO Regional Office for Europe. European Childhood Obesity Surveillance Initiative (COSI) Report on the Fourth Round of Data
Collection, 2015-2017; WHO: Geneva, Switzerland, 2021.

4. WHO Regional Office for Europe. Childhood Obesity Surveillance Initiative (COSI)—Bericht Osterreich 2020; Bundesministerium fiir
Soziales, Gesundheit, Pflege und Konsumentenschutz Osterreich: Vienna, Austria, 2023.

5. Rundle, A.G,; Factor-Litvak, P; Suglia, S.F,; Susser, E.S.; Kezios, K.L.; Lovasi, G.S.; Cirillo, PM.; Cohn, B.A ; Link, B.G. Tracking of
Obesity in Childhood into Adulthood: Effects on Body Mass Index and Fat Mass Index at Age 50. Child. Obes. 2020, 16, 226-233.
[CrossRef]

6.  Lister, N.B,; Baur, L.A ; Felix, J.E; Hill, A.].; Marcus, C.; Reinehr, T.; Summerbell, C.; Wabitsch, M. Child and Adolescent Obesity.
Nat. Rev. Dis. Primers 2023, 9, 24. [CrossRef]

7. Kirchengast, S.; Schober, E. Obesity Among Male Adolescent Migrants in Vienna, Austria. Econ. Hum. Biol. 2008, 6, 204-211.
[CrossRef] [PubMed]

8. T’allemand, D.; Wiegand, S.; Reinehr, T.; Miiller, ].; Wabitsch, M.; Widhalm, K.; Holl, R.; APV-Study Group. Cardiovascular Risk
in 26,008 European Overweight Children as Established by a Multicenter Database. Obesity 2008, 16, 1672-1679. [CrossRef]
[PubMed]

9. Bentham, J.; Di Cesare, M.; Bilano, V.; Bixby, H.; Zhou, B.; Stevens, G.A.; Riley, L.M.; Taddei, C.; Hajifathalian, K.; Lu, Y.; et al.
Worldwide Trends in Body-Mass Index, Underweight, Overweight, and Obesity from 1975 to 2016: A Pooled Analysis of 2416
Population-Based Measurement Studies in 128-9 Million Children, Adolescents, and Adults. Lancet 2017, 390, 2627-2642.

10. Wabitsch, M.; Moss, A.; Kromeyer-Hauschild, K. Unexpected Plateauing of Childhood Obesity Rates in Developed Countries.
BMC Med. 2014, 12, 17. [CrossRef]

11. Olds, T.I; Maher, C.; Zumin, S.H.; Péneau, S.; Lioret, S.; Castetbon, K.; Bellisle de Wilde, J.; Hohepa, M.; Maddison, R.; Lissner, L.
Evidence that the Prevalence of Childhood Overweight is Plateauing: Data From Nine Countries. Int. J. Pediatr. Obes. 2011, 6,
342-360. [CrossRef]

12.  de Bont, J.; Diaz, Y.; Casas, M.; Garcia-Gil, M.; Vrijheid, M.; Duarte-Salles, T. Time Trends and Sociodemographic Factors
Associated with Overweight and Obesity in Children and Adolescents in Spain. JAMA Netw. Open 2020, 3, e201171. [CrossRef]

13.  Chang, T.H.; Chen, Y.C.; Chen, W.Y,; Chen, C.Y.; Hsu, W.Y.; Chou, Y.; Chang, Y.H. Weight Gain Associated with COVID-19
Lockdown in Children and Adolescents: A Systematic Review and Meta-Analysis. Nutrients 2021, 13, 3668. [CrossRef]

14. Weaver, R.G.; Hunt, E.T.; Armstrong, B.; Beets, M.W.,; Brazendale, K.; Turner-McGrievy, G.; Pate, R.R.; Youngstedt, S.D.; Dugger,
R.; Parker, H.; et al. COVID-19 Leads to Accelerated Increases in Children’s BMI z-Score Gain: An Interrupted Time-Series Study.
Am. ]. Prev. Med. 2021, 61, e161-e169. [CrossRef]

15.  Widhalm, K.; Rosenauer, H.; Gansterer, A.; Matjazic, . Dramatic Increase of Body Weight during Covid-19 Breakdown: Data

from the Austrian Prevention Project Eddy Kids 2018/19 and Eddy Kids 2019/20. Austin J. Nutr. Food Sci. 2021, 9, 2018-2019.
[CrossRef]


https://www.worldobesityday.org/
www.worldobesity.org
https://doi.org/10.1089/chi.2019.0185
https://doi.org/10.1038/s41572-023-00435-4
https://doi.org/10.1016/j.ehb.2007.11.001
https://www.ncbi.nlm.nih.gov/pubmed/18191626
https://doi.org/10.1038/oby.2008.259
https://www.ncbi.nlm.nih.gov/pubmed/18451769
https://doi.org/10.1186/1741-7015-12-17
https://doi.org/10.3109/17477166.2011.605895
https://doi.org/10.1001/jamanetworkopen.2020.1171
https://doi.org/10.3390/nu13103668
https://doi.org/10.1016/j.amepre.2021.04.007
https://doi.org/10.26420/AustinJNutriFoodSci.2021.1149

Children 2024, 11, 431 10 of 10

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Shah, B.; Tombeau Cost, K.; Fuller, A.; Birken, C.S.; Anderson, L.N. Sex and Gender Differences in Childhood Obesity: Contribut-
ing to the Research Agenda. BMJ Nutr. Prev. Health 2020, 3, 387-390. [CrossRef] [PubMed]

Stadt Wien | Wirtschaft A und S. Meidling in Zahlen—Statistiken zum 12. Bezirk. statistik.wien.gv.at. Wien. 2022. Available
online: https://www.wien.gv.at/statistik /bezirke /meidling.html (accessed on 25 March 2024).

Kromeyer-Hauschild, K.; Wabitsch, M.; Kunze, D.; Geller, E; Geif3, H.C.; Hesse, V.; von Hippel, A.; Jaeger, U.; Johnsen, D.; Korte,
W.; et al. Perzentile Fur den Body-Mass-Index Fur das Kindes-Und Jugendalter Unter Heranziehung Verschiedener Deutscher
Stichproben. Monatsschr Kinderheilkd 2001, 149, 807-818. [CrossRef]

Bundesministerium Soziales Gesundheit Pflege und Konsumentenschutz Osterreich. Nationaler Aktionsplan Erndhrung
(NAP.e). 2020. Available online: https://www.sozialministerium.at/Themen/Gesundheit/Lebensmittel-Ernaehrung/
Ernaehrungsstrategien-und-Gremien/Nationaler- Aktionsplan-Ernaehrung-(NAP.e).html (accessed on 23 November 2023).
Bundesministerium Kunst Kultur Offentlicher Dienst und Sport. Kinder Gesund bewegen 2.0. 2019. Available online: https:
/ /www.bmkoes.gv.at/sport/breitensport/sport-und-schule/kinder-gesund-bewegen.html (accessed on 19 March 2024).
Bundesministerium Soziales Gesundheit Pflege und Konsumentenschutz Osterreich. Healthy Eating for 4 to 10 Year Old. Richtig
Essen von Anfang an. 2024. Available online: https://www.richtigessenvonanfangan.at/en/children-4-10-years (accessed on 25
February 2024).

Fonds Gesundes Osterreich. Abgeschlossene Projekte Pilotphase 20202023 | Initiative Kinder Essen Gesund. 2024. Available
online: https:/ /kinderessengesund.at/projekte (accessed on 29 February 2024).

WiG Wiener Gesundheitsférderung. Wiener Schulfruchtprogramm | WiG Wiener Gesundheitsforderung. 2024. Available online:
https://www.wig.or.at/programme/gesunde-kinder/wiener-schulfruchtprogramm (accessed on 29 February 2024).

Global Nutrition Report. Country Nutrition Profiles Austria. 2023. Available online: https:/ /globalnutritionreport.org/resources/
nutrition-profiles /europe /western-europe/austria/ (accessed on 14 November 2023).

Haeusler, G.; Wrba, T.; Riedl, S.; Karall, D. Kérpermessdaten bei Kindern. Pidiatrie Pidologie 2022, 57, 66-72. [CrossRef]

Mayer, M.; Gleiss, A.; Héusler, G.; Borkenstein, M.; Kapelari, K.; Késtl, G.; Lassi, M.; Schemper, M.; Schmitt, K.; Bliimel, P. Weight
and Body Mass Index (BMI): Current Data for Austrian Boys and Girls Aged 4 to under 19 Years. Ann. Hum. Biol. 2015, 42, 45-55.
[CrossRef] [PubMed]

Tabacchi, G.; Giammanco, S.; La Guardia, M.; Giammanco, M. A Review of the Literature and a new Classification of the Early
Determinants of Childhood Obesity: From Pregnancy to the First Years of Life. Nutr. Res. 2007, 27, 587-604. [CrossRef]

Poskitt, E.M.E. Obesity: Childhood Obesity. In Encyclopedia of Human Nutrition, 3rd ed.; Caballero, B., Ed.; Elsevier: Amsterdam,
The Netherlands, 2013; pp. 336-342.

Bondyra-Wisniewska, B.; Myszkowska-Ryciak, J.; Harton, A. Impact of Lifestyle Intervention Programs for Children and
Adolescents with Overweight or Obesity on Body Weight and Selected Cardiometabolic Factors—A Systematic Review. Int. J.
Environ. Res. Public Health 2021, 18, 2061. [CrossRef]

Kubik, M.Y,; Fulkerson, J.A.; Sirard, ].R.; Garwick, A.; Temple, J.; Gurvich, O.; Lee, J.; Dudovitz, B. School-Based Secondary
Prevention of Overweight and Obesity among 8- to 12-Year Old Children: Design And Sample Characteristics of The SNAPSHOT
Trial. Contemp. Clin. Trials 2018, 75, 9-18. [CrossRef] [PubMed]

Stadt Wien—Integration und Diversitdt. Integrations & Diversitdts monitor. Wien 2023. Wien; 2023. Available online: https:
//www.wien.gv.at/menschen/integration/daten-fakten/monitoring.html (accessed on 4 December 2023).

Segna, D.; Widhalm, H.; Pandey, M.P,; Zehetmayer, S.; Dietrich, S.; Widhalm, K. Impact of Mother Tongue and Gender on
Overweight, Obesity and Extreme Obesity in 24,989 Viennese Children/Adolescents (2-16 Years). Wien. Klin. Wochenschrift. 2012,
124, 782-788. [CrossRef]

Statistks Austria. More than a Quarter of the Total Austrian Population Has a Migration Background. Statistical Yearbook
Migration & Integration 2022. 2022; Volume 3. Available online: www.statistik.at (accessed on 21 November 2023).

Jarnig, G.; Jaunig, J.; Kerbl, R.; Strenger, V.; Haeusler, G.; van Poppel, M.N.M. Acceleration in BMI Gain Following COVID-19
Restrictions. A Longitudinal Study with 7- to 10-Year-Old Primary School Children. Pediatr. Obes. 2022, 17, €12890. [CrossRef]
Moliterno, P.; Gansterer, A.; Czernin, S.; Schonthaler, K.; Matjazic, J.; Neidenbach, R. 14-Months Follow-Up in 8- to 11-year-old
Primary School Children from Vienna: Effects of the COVID-19 Pandemic on Weight and Body Mass Index. Ann. Pediatr. Res.
2021, 5, 1060.

Jarnig, G.; Jaunig, J.; van Poppel, M.N.M. Association of COVID-19 Mitigation Measures with Changes in Cardiorespiratory
Fitness and Body Mass Index Among Children Aged 7 to 10 Years in Austria. JAMA Netw. Open 2021, 4, €2121675. [CrossRef]
[PubMed]

Jarnig, G.; Kerbl, R.; van Poppel, M.N.M. Change in BMI and Fitness among Primary School Children in Austria: A 24-Month
Follow-Up Study of 303 Children Measured before and during the Ongoing COVID-19 Pandemic. Sports 2022, 10, 78. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1136/bmjnph-2020-000074
https://www.ncbi.nlm.nih.gov/pubmed/33521549
https://www.wien.gv.at/statistik/bezirke/meidling.html
https://doi.org/10.1007/s001120170107
https://www.sozialministerium.at/Themen/Gesundheit/Lebensmittel-Ernaehrung/Ernaehrungsstrategien-und-Gremien/Nationaler-Aktionsplan-Ernaehrung-(NAP.e).html
https://www.sozialministerium.at/Themen/Gesundheit/Lebensmittel-Ernaehrung/Ernaehrungsstrategien-und-Gremien/Nationaler-Aktionsplan-Ernaehrung-(NAP.e).html
https://www.bmkoes.gv.at/sport/breitensport/sport-und-schule/kinder-gesund-bewegen.html
https://www.bmkoes.gv.at/sport/breitensport/sport-und-schule/kinder-gesund-bewegen.html
https://www.richtigessenvonanfangan.at/en/children-4-10-years
https://kinderessengesund.at/projekte
https://www.wig.or.at/programme/gesunde-kinder/wiener-schulfruchtprogramm
https://globalnutritionreport.org/resources/nutrition-profiles/europe/western-europe/austria/
https://globalnutritionreport.org/resources/nutrition-profiles/europe/western-europe/austria/
https://doi.org/10.1007/s00608-022-00969-y
https://doi.org/10.3109/03014460.2014.907444
https://www.ncbi.nlm.nih.gov/pubmed/24761986
https://doi.org/10.1016/j.nutres.2007.06.001
https://doi.org/10.3390/ijerph18042061
https://doi.org/10.1016/j.cct.2018.10.011
https://www.ncbi.nlm.nih.gov/pubmed/30342255
https://www.wien.gv.at/menschen/integration/daten-fakten/monitoring.html
https://www.wien.gv.at/menschen/integration/daten-fakten/monitoring.html
https://doi.org/10.1007/s00508-012-0277-z
www.statistik.at
https://doi.org/10.1111/ijpo.12890
https://doi.org/10.1001/jamanetworkopen.2021.21675
https://www.ncbi.nlm.nih.gov/pubmed/34436611
https://doi.org/10.3390/sports10050078
https://www.ncbi.nlm.nih.gov/pubmed/35622487

	Introduction 
	Materials and Methods 
	Sample 
	Anthropometric Measurements 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

