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Abstract 

Background: The increasing prevalence of obesity is among the most relevant healthcare issues in Europe. The num‑
ber of overweight people rises due to lifestyle changes, increased sitting activities, and less physical activity. Preven‑
tion in early childhood is paramount to stop this alarming trend.

Aim: This study primarily aimed to evaluate the average time children (3‑5 years) from rural and urban Austrian 
regions spent engaging in physical activity and sedentary behaviors in their free‑time. Additionally, we investigated 
the potential correlation between duration and habits of free‑time activity or place of residence and age‑ and sex‑
specific body mass index (BMI). The potential impact of socio‑economic factors on BMI was examined.

Methods: Urban (Vienna) and rural (Carinthia) regions of Austria were chosen for this observational cross‑sectional 
study. Preschool children (n=130) attending nurseries in these regions were included. Weight and height were 
measured and BMI calculated. Free‑time activity and socio‑economic data were asked using a self‑administered ques‑
tionnaire. Data on sedentary behavior time (sedentary activity and media consumption) and physical activity time 
(defined as organized or spontaneous exercise) were analyzed using non‑parametric tests.

Results: Preschool children spent approximately as many hours of their free‑time engaged in physical activity as in 
sedentary behaviors. Time trend in media consumption amounts to one‑third of the cumulative time spent engaging 
in sedentary behaviors. Preschoolers from the urban area spent fewer hours practicing organized exercise and more 
in sedentary behaviors than peers in the rural area. In the selected areas, 7 % of preschoolers were overweight, 3.9 % 
were obese. BMI was not associated with free‑time activities but showed a trendwise negative correlation with organ‑
ized exercise. A positive correlation of age and organized exercise was observed but not with physical activity per se.

Conclusions: Our results confirm the necessity of preventive interventions among Austrian preschoolers and lead 
to a better understanding of their free‑time activities. Further investigations with larger study populations are needed 
to promote effective childhood obesity prevention and examine the differences regarding obesity prevalence and 
leisure‑time activity between rural and urban areas.
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Background
Overweight and obesity are among the major health 
problems of the 21st century [1, 2]. The WHO classifies 
the nutritional status based on the body mass index into 
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underweight (BMI <18.5  kg/m2), normal weight (18.5-
24.9  kg/m2), overweight (BMI ≥25  kg/m2) and obesity 
(BMI ≥30 kg/m2) in adults [3]. BMI values   for children 
and adolescents are expressed as sex- and age-specific 
percentiles, as a standard deviation score (SD-score) or 
relative BMI (rBMI) [2–4]. Due to the statistical distri-
bution of BMI values   in German-speaking countries, the 
overweight limit   for children and adolescents between 
0 and 18 years is a BMI >90th percentile (approx. +1 
SD-score), the obesity value exceeds the 97th percentile 
(approx. +2 SD-score) and extreme obesity 99.5th, while 
the cut-off for underweight is the 10th BMI-percentile 
[4–6]. Normal weight lies between the 10th and 90th 
BMI-percentile. At the age of 18, percentiles switch to the 
corresponding risk-related BMI limit values   for adults as 
a transition to definitions for different age groups [5, 7].

According to the World Health Organization (WHO) 
in 2016, 18 % of children and adolescents between 5 and 
19 worldwide were overweight, 6 % of girls and 8 % of 
boys were obese [1]. The increasing prevalence of over-
weight in children and adults around the world continu-
ally presents our healthcare systems with new economic, 
prevention, and therapeutic challenges.

The multifactorial causes of the rising prevalence of 
obesity in the last decades involve a lifestyle with insuf-
ficient physical activity and excessive consumption of 
high-caloric food. Several socio-economic factors, as well 
as pre- and perinatal determinants, increase the risk of 
obesity [8–12].

Obesity is not only a risk factor and contributor to 
increase morbidity and mortality in adults but affects 
already the children’s wellbeing [2, 5, 13]. Common 
obesity-related diseases, such as hypertension, lipid 
metabolism disorders, type 2 diabetes mellitus, or mus-
culoskeletal system disorders, can affect children and 
adolescents and are associated with increased morbidity 
and mortality in the long term [2, 7]. Asthma, obstructive 
sleep apnea, infertility, polycystic ovary syndrome, and 
psychiatric disorders are also associated with an elevated 
BMI [14]. Discrimination and bullying, social isolation, 
and low self-esteem deriving from the stigma around 
obesity, along with body consciousness as early as in 
childhood, contribute significantly to severe psychologi-
cal issues: anxiety, mood disorders, or disturbed eating 
behaviors such as binge eating [15–17].

As overweight children are more likely to become over-
weight adults [18, 19] lifestyle habits, such as insufficient 
physical activity or dietary patterns, which are shaped at 
a young age, might be maintained later in life [19]. There-
fore, it is necessary to understand that overweight and 
obesity are mostly preventable but early life preventive 
measures are needed. Nursery coincides with a critical 
window- thus the importance of a better understanding 

of preschoolers’ free-time activities as a potential target 
of obesity prevention is important, as confirmed by other 
results showing after-school time to play an essential role 
in establishing health-promoting activities in everyday 
life [20, 21].

Data on the correlation between physical activity and 
weight in children and adolescents is mostly incongruent 
[22–25]. Not all children and adolescents accumulate the 
physical activity time recommended by the WHO being 
(60  min per day for children aged 5-17) [1]. Sedentary 
behavior and extensive screen media are unhealthy and 
represent a challenging habit for parents to break. Sed-
entary behaviors remain undoubtedly associated with 
obesity in many studies [25], while the effect of media 
exposure on BMI are discussed controversially in the cor-
responding literature [26–30].

The prevalence of obesity increases regardless of the 
age groups and might have some association with the 
place of residency as according to international data the 
prevalence of overweight and obesity is differently dis-
tributed in rural and urban regions [1, 2, 31–36].

In our opinion healthy early life free-time activities are 
a prerequisite for a healthy development and BMI not 
only at that age but also later in life. Thus, in this descrip-
tive cross-sectional study we aimed to evaluate the aver-
age time children aged 3-5 years from rural and urban 
Austrian regions spent engaging in physical activity and 
sedentary behaviors in their free-time. We then analyzed 
if the duration of free-time activities was associated with 
age- and sex-specific BMI. The potential correlation of 
socio-economic factors, such as education level, the par-
ents’ employment, the residence (urban or rural region) 
on BMI was examined.

The results might contribute to a better understanding 
of preschoolers’ free-time activities in these examined 
regions and can be the basis for further studies to pro-
vide indispensable insights into obesity prevention and 
healthy life style habits early in life.

Methods
Study design and setting
The current study is a cross-sectional exploratory sur-
vey, aiming to primarily compare free-time activities 
and collect data on BMI and socio-economic factors of 
preschool children in chosen rural and urban areas of 
Austria. Due to the exploratory design, sample size calcu-
lation was not performed.

This study considers cities with more than 100.000 
inhabitants as urban areas and communities with 5.000 
inhabitants or less as rural areas. In Austria big cities are 
defined as >100.000 inhabitants while a clear definition 
for rural areas does not exist. We defined rural areas as 
described by the Food and Agriculture Organization of 
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the United Nations, indicating that 5.000 or less inhabit-
ants come form rural clusters [37, 38].

We have chosen 4 nurseries located in different dis-
tricts of Vienna, representing urban regions, and 6 nurs-
eries in several communities in Carinthia, representing 
rural areas.

Study population
The study population includes apparently healthy chil-
dren aged 3 to 5 years, attending one of the addressed 
nurseries, as well as their parents or legal guard-
ians. Infants born prematurely and children with known 
chronic diseases were excluded.

Questionnaire
After consenting to participate, the parents or legal 
guardians filled in a self-administered questionnaire at 
the respective nurseries to provide demographic and 
socio-economic data of their preschool children (Sup-
plementary data questionnaire). The study team collected 
data during visits to the preschools where a trained study 
member measured weight (kg) and height (cm) of the 
children in light clothes, without shoes [39], upright posi-
tion and with the same instruments (digital scale brand 
AICOK, model no. YHF1431; measuring tape fixated on 
portable stadiometer). The weight and height were meas-
ured with an accuracy of one decimal number.

The Ethics Committee of the Medical University of 
Vienna approved this study (EK Nr. 1544/2017). Partici-
pation was voluntary and anonymous. Written informed 
consent to participate in this study was provided by the 
participants’ legal guardian / next of kin.

Measures
Although the questionnaire was developed by the 
authors themselves the choice of questions were based on 
validated study designs [40–43]. Parents reported the fol-
lowing parameters (1+2) and estimated their preschool 
children’s time performing different free-time activities. 
The BMI (3) was calculated from the measured height 
and weight values. The detailed questions are listed in the 
supplementary file (Supplementary data questionnaire).

• How many hours per week were devoted on aver-
age to the following free-time activities: Physical 
activity defined as organized exercise (such as sport 
programs with consistent attendance, i.e., dance 
class, or gymnastics, hours per week) and sponta-
neous exercise (such as additional physical exertion 
like running, biking, playground activities, hours 
per week). Sedentary behaviors defined as seden-
tary activity (such as playing with toys, drawing, 
hours per week) and screen media consumption 

(i.e., “screen-time”: TV, computer, tablet, smart-
phone, hours per week) (Supplementary Fig. 1);

• Socio-economic factors: region (rural/urban; 
i.e. Carinthia/Vienna), age (years), gender (male, 
female), birth order (firstborn; middle child; last-
born), age of parents (years), parental occupational 
status (yes/no), highest parental education (less 
than high school completion; high school diploma; 
university degree).

• Body-mass-index (calculated from measured height 
(cm) and weight (kg) values): raw values and weight 
classes (underweight BMI ≤10th percentile; nor-
mal weight 10th < BMI <90th percentile; overweight 
without obesity 90th ≤ BMI < 97th percentile; obe-
sity BMI ≥97th percentile) grouped according to per-
centiles after Kromeyer-Hauschild et al. 2001 [4].

.

Statistical analysis
Data analysis was performed using Microsoft Excel and 
IBM SPSS® software. Kolmogorov-Smirnov-Test and 
Shapiro-Wilk-Test were used to test normal distribution, 
absent in most of the tested variables. Analysis of cat-
egorial variables included frequencies in absolute num-
bers and percentages for the total study population and 
regions separately and for all categories of ordinal varia-
bles, as well as Fisher’s Exact Test. Descriptive analysis of 
quantitative variables included median values, minimum 
and maximum for the total study population and regions 
separately. Two-sided p-values of Wilcoxon-Mann-
Whitney-U-Test were calculated to test the differences of 
free-time activities between the rural and urban regions. 
Wilcoxon signed-rank test was performed to assess 
the differences between physical activity and sedentary 
behavior within a region. Kruskal-Wallis-Test was used 
to determine the variations concerning activities among 
weight classes. Correlations between age and free-time 
activities were calculated using the non-parametric coef-
ficient of Spearman-Rho.

Non-parametric data were transformed using the 
Johnson transformation a method for achieving normal 
distribution [44]. These data were then used for linear 
regression analysis with BMI as the dependent variable. 
Normal distribution of residuals was confirmed. Regres-
sion analysis was conducted to test the correlation of 
socio-economic factors and BMI. Strength, direction and 
significance of the effects are shown as regression coef-
ficient B (95 % CI), Beta and p-value (Supplementary 
Table 1). Bonferroni correction was performed for multi-
ple comparisons. P-values <0.05 were considered statisti-
cally significant.
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The study was conducted according to the STROBE-
Statement on observational studies for evidence-based 
medicine [45].

Results
Cohort characterization
This cross-sectional observational study involved 
four nurseries in four different municipal districts of 
Vienna (urban area) and six nurseries in six munici-
palities of Carinthia (rural area). This pilot study is 
conceived as a guide for future large-scale analyses to 
address questions that were not thoroughly answered 
here. Opening hours had to be similar (6:30 or 7:00 
a.m. - 4:00 p.m. and 5:30 p.m., Vienna, on average 
10.88 h / day vs. Carinthia 9.66 h / Open every day), to 
ensure comparability of marginal conditions.

Out of 130 children included in the study, 58 were 
from Vienna, 72 were from Carinthia, 65 were female, 
and 65 were male. No significant sex differences 
between participants from rural and urban nurseries 
were observed.

The characteristics of the study cohorts can be found 
in Tables 1 and 2.

Prevalence of overweight and obesity in selected Austrian 
cohorts
In the Austrian regions selected for this study, 84.5 % of 
preschoolers are a healthy weight (between 10th and 90th 
percentiles), 4.7 % are underweight (definition BMI <= 
10th percentile), 7 % overweight not obese (90th ≤   BMI < 
97th percentile) and 3.9 % of the preschoolers fall within 
the obesity range (BMI ≥97th percentile). No significant 
differences were observed between the considered rural 
and urban regions regarding overweight and obesity 
(p=0.456, see Table 1).

Time spent on physical activity and sedentary behaviors
The amount of free-time preschoolers spend perform-
ing physical activity is statistically comparable to the time 
dedicated to sedentary behavior (Wilcoxon sign test, 
p=0.778).

As it turns out, spontaneous exercise (such as addi-
tional physical exertion like running, biking, playground 
activities) is more customary among preschoolers than 
organized exercise (such as club sports, soccer, gym-
nastics, dance lessons). According to their parents, pre-
schoolers devote about twice as many hours of their 
weekly free-time to sedentary activities (such as drawing, 
playing with toys) than to media consumption.

Table 1 Descriptive data analysis I: Child

Categorial data: frequency in%, (absolute number); 2-sided p-value Fisher’s Exact Test; Quantitative data: median (min - max); 2-sided p-value Wilcoxon-Mann-Whitney 
U test; * p-value <0.05. p-adjust value after Bonferroni correction. Urban n = 58, rural n = 72, except for Physical activity: rural n = 81

Total Urban Rural p p-adjust
(n = 130) (n = 58) (n = 72)

Gender male 50% (65) 51.7% (30) 48.6% (35) 0.7284 1

female 50% (65) 48.3% (28) 51.4% (37)

Age years 4.5 (3‑5.5) 4 (3‑5.5) 4.5 (3‑5.5) 0.059 0.649

Birth order firstborn 48.5% (63) 50% (39) 47.2% (34) 0.3288 1

lastborn 41.5% (54) 43.1% (25) 40.3% (29)

other 10% (13) 6.9% (4) 12.5% (9)

Weight kilogramm 18 (11.9‑30.3) 16.5 (12.9‑25.8) 18.7 (11.9‑30.3) 0.149 1

Height meters 1.07 (0.9‑1.23) 1.05 (0.9‑1.22) 1.1 (0.92‑1.23) 0.435 1

BMI kg/m2 15.82 (12.42‑20.83) 15.83 (12.42‑20.83) 15.81 (13.06‑20.34) 0.535 1

Weight class underweight 4.7% (6) 7% (4) 2.8% (2) 0.4558 1

normalweight 84.5% (109) 86% (49) 83.3% (60)

overweight w/o obesity 7% (9) 5.3% (3) 8.3% (6)

obesity 3.9% (5) 1.8% (1) 5.6% (4)

Physical activity hours/week 12 (0‑40) 12 (4‑40) 12 (0‑32) 0.746 1

Organized exercise hours/week 0 (0‑10) 0 (0‑5) 1 (0‑10) 0.001* 0.016*
Spontaneous exercise hours/week 10 (2‑40) 11 (3‑40) 10 (2‑30) 0.381 1

Sedentary behaviors hours/week 13 (1‑34) 14.5 (4‑34) 10.75 (1‑30) 0.010* 0.13
Sedentary activity hours/week 7 (0‑28) 10 (0‑21) 7 (1‑28) 0.030* 0.36
Media consumption hours/week 4 (0‑16) 5 (0‑16) 4 (0‑10) 0.007* 0.098
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Free-time activities in urban and rural regions of Austria
In Vienna, hours spent on sedentary behaviors per week 
are significantly more than physical activity (Wilcoxon 
sign test, p=0.042). In Carinthia, on the other hand, the 

time for sedentary behaviors and physical activity is com-
parable (Wilcoxon sign test, p=0.128) (Fig. 1).

The median duration of sedentary behaviors is signifi-
cantly longer in Vienna (14.5 h (4- 34) than in Carinthia 

Table 2 Descriptive data analysis II: Parents

Categorial data: frequency in % (absolute number); 2-sided p-value Fisher’s Exact Test; Quantitative data: median (min – max); 2-sided p-value Wilcoxon-Mann-Whitney 
U test; * p-value <0.05, p-adjust value after Bonferroni correction

Total Urban Rural p p-adjust
(n = 130) (n = 58) (n = 72)

Age mother years 34 (22‑51) 34 (22‑47) 34 (25‑51) 0.576 1

Age father years 36 (24‑62) 36 (24‑55) 36 (24‑62) 0.596 1

Employment mother no 18% (23) 15.8% (9) 19.7% (14) 0.647 1

yes 82% (105) 84.2% (48) 80.3% (57)

Employment father no 5.6% (7) 7.1% (4) 4.4% (3) 0.7 1

yes 94.4% (117) 92.9% (52) 95.6% (65)

Highest education level mother < high school diploma 40.6% (52) 32.8% (19) 47.1% (33) 0.249 1

high school diploma 31.3% (40) 36.2% (21) 27.1% (19)

university 28.1% (36) 31.0% (18) 25.7% (18)

Highest education level father < high school diploma 43.5% (54) 25.9% (15) 59.1% (39) 0.001* 0.006*
high‑school diploma 26.6% (33) 32.8% (19) 21.2% (14)

university 29.8% (37) 41.4% (24) 19.7% (13)

Fig. 1 Physical activity and sedentary behaviors. Weekly hours   preschoolers spend for physical activity and sedentary behaviors in selected rural 
and urban regions in Austria, * p <0.05 Wilcoxon sign test or Wilcoxon‑Mann‑Whitney‑U test, (survey in Carinthia n = 72, and Vienna n = 58)
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(10.75 h (4-30) (p=0.01), while there are no differences as 
for physical activity (p=0.746) (Table 1).

Preschoolers who live in the urban area spend more 
time engaging in sedentary activities (p=0.03) and media 
consumption (p=0.007) than rural preschoolers. On the 
other hand, preschoolers from the rural area practice 
more organized exercise (p=0.001) Fig. 2.

Free-time activities among the weight classes
To analyze possible associations between physical activ-
ity (organized and spontaneous exercise) or sedentary 
behaviors (sedentary activity and media consumption) 
and BMI, preschoolers were categorized according to 
their weight status, i.e. underweight, normal weight, 
overweight and obese.

Our data show no significant association between 
BMI and physical activity (p=0.187) or BMI and seden-
tary behaviors (p=0.722) (Table  3). An increasing BMI 
determines a trendwise decrease in the weekly hours of 
spontaneous exercise (p=0.105). There is no association 
between organized exercise and BMI (p=0.308), pre-
sumably because of the small number of cases per group 
(Table  3). Preschoolers of all weight classes spend, on 

average, twice as much time engaging in sedentary activi-
ties than in media consumption (Table 3).

Relationship between BMI and socio-economic factors
As socioeconomic factors might influence the BMI, we 
addressed this aspect using a linear regression model. 
After Johnson transformation, linear regression analy-
sis for the dependency of BMI of preschoolers on the 
explanatory socioeconomic variables such as employ-
ment, education level, and age of the father; employment, 
education level, and age of the mother, as well as age, 
gender and federal state residency did not show a signifi-
cant correlation (p≤0.05) for any explanatory variables 
(see Supplementary Table 1).

As a next step we investigated a possible age-specific 
effect on free-time activities using the Spearman corre-
lation analysis. Age had no significant association with 
free-time activities per se. A correlation, however, was 
observed between age and weekly hours dedicated to 
organized exercise (correlation coefficient Spearman-Rho 
= 0.387), the two being directly proportional (p <0.001, 
Fig. 3).

Fig. 2 Distribution of free‑time activities. Preschoolers’ free‑time spent on organized exercise, spontaneous exercise, sedentary activity, and 
media consumption in weekly hours in selected rural and urban regions of Austria (survey in Carinthia n = 72, and Vienna n = 58), * p <0.05 
Wilcoxon‑Mann‑Whitney ‑U test



Page 7 of 10Robatsch et al. BMC Pediatr          (2021) 21:495  

Discussion
In this observational cross-sectional study, we investi-
gated the free-time of preschoolers (time outside of nurs-
ery hours) from the urban area of Vienna and the rural 
area of Carinthia.

According to parents’ reports, preschoolers spent approxi-
mately as many hours of their free-time doing physical activ-
ity as engaging in sedentary behaviors. Media consumption 
amounts to one-third of the time dedicated to sedentary 
activities. Preschoolers’ free-time activities in Vienna sig-
nificantly differ in the fewer hours dedicated to organized 
exercise and the more extended period reserved for seden-
tary activity and watching screen-based entertainment. In 

our study cohort, 7 % of preschoolers in selected areas of 
Austria were overweight, 3.9 % were obese. No differences 
regarding the prevalence of overweight and obesity could be 
found among said regions. No differences were noted in the 
free-time activities among the weight classes, which might 
be due to the small sample size. However, organized exer-
cise seems to be trendwise negatively correlated with BMI 
and might depend on the age of the child. No other socio-
economic factors influenced BMI in our cohort.

Obesity rates among preschoolers differ worldwide, 
with the lowest numbers in developing countries [46] and 
the highest prevalence among 2- to 5-year-olds (13 %) in 
the US according to the CDC [47]. A comparison of our 

Table 3 Weight class and free‑time activity in (h/week)

median (min-max); p-value calculated using the Kruskal-Wallis test; p-adjust value after Bonferroni correction

Underweight Normalweight Overweight w/o 
obesity

Obesity p p-adjust

(n = 6) (n = 108) (n = 9) (n = 5)

Physical activity 19 (7‑25) 12 (0‑40) 9 (6‑21) 7 (5‑13) 0.187 0.935

Organized exercise 0 (0‑3) 0 (0‑10) 1 (0‑3) 1 (0‑3) 0.308 1

Spontaneous exercise 17.5 (7‑25) 10 (2‑40) 8 (4‑20) 7 (4‑10) 0.105 0.63

Sedentary behaviors 14.75 (4‑18) 13 (1‑34) 16.5 (4‑30) 8 (6‑16) 0.722 1

Sedentary activity 10 (3‑15) 7 (0‑21) 10 (2‑28) 5 (4‑15) 0.702 1

Media consumption 3 (1‑7) 4 (0‑16) 4 (2‑10) 3 (1‑8) 0.622 1

Fig. 3 Age dependent time for organized exercise. Correlation of the age of Austrian preschoolers to the amount of free‑time spent in organized 
exercise in a week (survey in Vienna and Carinthia, n = 129)
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data on the prevalence of overweight and obesity with the 
results of the study by Mayer et al. 2015 [48], focusing on 
children and adolescents aged 4 to 19, reveals a similar 
proportion of obesity in children (between 3 % and 5 %). 
In contrast, our data showed a lower proportion of over-
weight children, 9 % of boys, 4 % of girls vs. 18 % of boys, 
12 % of girls [48]. In our study, the rate of overweight girls 
was substantially lower. A remark about the discrepancy 
in our results and the apparent overweight rates decline 
would be purely speculative but, as parents of obese chil-
dren might have refused to participate in our study, we 
consider a selection bias a possible explanation.

As shown in various studies, urban-rural-specific 
trends of overweight prevalence differ worldwide [32–
36]. According to Johnson et al., rural areas of the United 
States in 2015 were associated with 1.26 higher odds of 
obesity for 2-19-year-olds compared to urban children 
[35]. The Austrian participation in the COSI 2017 (8-9 
years), however, showed an increased risk in cities [49].

Data on the prevalence of obesity among preschool-
ers in specific parts of Austria are rare. A Tirolean study 
revealed 7.6 % of preschoolers to be overweight and 5.5 % 
to be obese with no differences between mountainous 
and non-mountainous areas [50]. Despite the results of 
the Statistics Austria 2014 health survey on adults rank-
ing Carinthia as the region with the second-highest preva-
lence of overweight and Vienna as the area with the lowest 
overweight prevalence [51], our study on preschoolers 
aged 3 to 5 shows no notable contrasts between the two 
regions being in line with the Tirolean study. This might 
be explained by the fact that our selected regions are not 
representative or that being overweight is less common at 
an early age and rather occurs later in life. This hypoth-
esis is consistent with US data showing obesity to be more 
common in adolescence (20 % of 12- to 19-year-olds) [47]. 
Evidence in our study on the degree of urbanization as a 
risk factor for obesity remains inconclusive and needs to 
be addressed with a more representative study cohort.

Free-time activities are part of those lifestyle habits 
that are shaped at a young age and likely maintained later 
in life, determining a higher or lower BMI development. 
However, data on the correlation between physical activ-
ity and weight in children and adolescents are partially 
contradictory. According to a review by Prentice-Dunn 
et al. 2012, sedentary behaviors are positively associated 
with obesity in most studies [25]. Our findings are in line 
with other results showing no differences in active lei-
sure habits between obese first-grade children compared 
to controls [52, 53]. Overweight children might favor 
sedentary behavior due to poorer motor abilities such as 
endurance, strength, coordination and balance [54].

Even though the association of physical activity with 
BMI in preschoolers is evident, further studies are 

needed. It is equally advisable to encourage an active life-
style since childhood to prevent unhealthy lifestyle hab-
its, as physical activity often reduces with age [24]. Our 
results reveal that preschoolers spend an average of 12 h/
week (720  min/week, i.e. 102.86  min/day) engaging in 
physical activity and therefore exceed the 60  min daily 
minimum suggested by the WHO [55]. However, our 
findings should be interpreted with caution, as self-report 
questionnaires might tend to provide overestimations of 
actual behaviors. According to a systematic review, only 
54 % of preschoolers are sufficiently active and meet the 
recommendations of the WHO [56].

Preschoolers in Austria spend 13 h/week (780 min/week, 
i.e. 111.43 min/day) engaging in sedentary behaviors. Out-
side nursery hours, they favor spontaneous exercise and 
sedentary activities such as painting, handicrafts, and 
games. According to the parents’ reports their preschool 
children meet the WHO recommendations of not exceed-
ing 60 min of sedentary screen time per day (median of 4 h 
per week, 34  min/day) [55]. Therefore, media consump-
tion for children this age amounts to about half of the time 
allotted for other sedentary activities (median 7 h/w).

With regard to the effects of socioeconomic factors 
such as residency, recreational activities have significantly 
different durations in rural and urban areas. In the United 
States, Euler et al. 2019 observed that teenagers in cities 
spend less time practicing physical activity and more in 
sedentary behaviors [34]. We remarked the same pattern 
in urban areas of Austria where preschoolers engage more 
in sedentary activities and media consumption, but no 
significant difference in physical activity were reported. 
Although our data indicate that preschoolers spend 
enough time engaging in physical activity in their free-
time, the influencing factors such as urban versus rural 
residency or socio-economic status must be taken into 
account. Children from disadvantaged homes participate 
less frequently in free-time physical activity than those 
from higher-income families [57], and are more likely to 
do so in adulthood [58]. Thus, the relevance of early life 
preventive measures and the focus on influencing factors.

Limitations
Our study is an exploratory analysis and has some limi-
tations. The selection bias, inadequate randomization, 
and the insufficient sample size from only two of the nine 
federal states make our results non-representative of 
the whole country. Accordingly, it is impossible to draw 
definitive conclusions. Sample size calculation was not 
performed due to the design of the study and the lim-
ited number of nurseries that were willing to participate. 
One of the limitations might be the questionnaire, which 
was self-administered, although based on validated study 
designs. Furthermore, presumably, parents of obese 



Page 9 of 10Robatsch et al. BMC Pediatr          (2021) 21:495  

preschoolers did not consent to participate in the study. 
Also, evaluations on free-time activities are based on the 
parents’ subjective assessment and could be susceptible 
to inaccuracy. Due to the small sample size some of the 
effects might be statistically insignificant. Nonetheless, 
our efforts lay the foundation for future research to focus 
on more representative cohorts and provide indispensa-
ble insights into this topic.

Conclusions
Despite the limitations of this study, our results proved 
that, in urban areas, the duration of sedentary behaviors 
is significantly longer than physical activity, exposing pre-
schoolers to an unhealthy life-style. Rural preschoolers 
might follow healthier life style habits as they participate 
more in organized sports (facilitating weight control) and 
less sedentary activities. As overweight and obesity affect 
preschool children, it is compelling to consecrate the 
utmost attention to obesity prevention at a young age and 
promote physical activity to tackle obesity and its onset 
later in life. Future studies could build on our outcomes 
to address obesity prevention and children’s free-time 
activities in more representative settings.
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