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 Abstract 
  Background:  Juvenile overweight is increasing, and effective preventive measures are needed. 
After years of arbitrarily assigning these measures disregarding socioeconomic and/or cultural 
differences, it has become necessary to tailor interventions more specific to these target groups. 
Providing data for such an intervention is the objective of this study.  Methods:  Influencing vari-
ables on children’s weight status, motor skills and lifestyle have been analyzed among 997 first 
graders (53.2% male) involved in the Children’s Health InterventionaL Trial (CHILT).  Results: 
 Median age was 6.9 years; 7.3% were obese, 8.8% were overweight. Children with low socio-
economic status (SES) were more likely to be obese (p = 0.029). Low SES (p ˂ 0.001), migration 
background (p = 0.001) and low sports activity levels (p = 0.007) contributed most to an in-
creased consumption of television. Migration background (p = 0.003) and male gender (p < 
0.001) were the strongest factors in predicting a greater consumption of computer/video 
games. Children with higher SES (p = 0.02), lower BMI (p = 0.035), and males (p = 0.001) per-
formed better in motor tests.  Conclusion:  Children with a low SES and migration background 
were more likely to exhibit unfavorable health behavior patterns, higher BMI scores, and poor-
er motor skills. Interventions should integrate motivational and targeting strategies and con-
sider cultural and educational differences to address these vulnerable groups. 
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 Introduction 

 Juvenile lifestyle has changed over recent decades towards a more sedentary lifestyle 
with a higher usage of audiovisual media. In a summary of different surveys (USA, UK, Europe), 
the amount of sedentary activities in 6- to 11-year-old children is approximately 6.4 h/day 
and in 16- to 19-year-old adolescents it is up to 7.9 h/day  [1] . According to the NHANES study, 
35% of children aged 2–5 years, and up to 56% of children aged 12–15 years watch television 
for more than 2 h/day  [2] . Within the German KiGGS Study, 67.6% of the 11- to 17-year-old 
boys spent more than 3 h/day watching television or videos or  using computers, the internet 
and gaming consoles, while 34% spent more than 5 h of screen time per day  [3] . Physical 
activity, on the other hand, is declining. Of boys between 3 and 10 years of age, 11.7% partic-
ipate in sports less than once or twice a week, and 11.7% do not engage in any sports at all, 
with even lower levels of physical inactivity in girls of the same age  [4] . However, there is no 
clear association between media time and physical inactivity  [5] . Rather, they seem to be 
independent variables in terms of the development of obesity  [6] . During 2007, 16.4% of 
children aged 10–17 years in the US were found to be obese and 15.3% overweight  [7] . 
Throughout Europe, between 2007 and 2010, 12.8% of children aged 2–9 years were over-
weight, and 7% were obese, with the highest prevalence in the southern and the lowest prev-
alence in the northern European regions of the study. In Germany the prevalence of over-
weight and obesity was 10.6% and 3.8% in boys and 12.9% and 5.6% in girls  [8] . Primarily 
children from families with a lower socioeconomic status (SES) or migration background are 
overrepresented  [8–10] .

  Obesity in childhood is associated with a wide range of health problems that are likely to 
last until later in life and to cause a significant increase in morbidity and mortality  [11] . Also, 
there is a rising prevalence of the metabolic syndrome in the pediatric population  [12] . Addi-
tionally, excess weight in children and adolescents has been shown to be associated with 
patterns of unfavorable metabolic markers during adolescence  [13] , suggesting that it might 
not only promote cardiovascular disease later in life but could also be associated with an early 
initiation of atherosclerosis. 

  A further possible consequence of inactivity is the decline in physical fitness. The 
endurance performance of children and adolescents decreased by 0.46% per year from 
1970 to 2000  [14] . Reduced cardiovascular fitness is linked to a higher incidence of cardio-
vascular risk factors among adults  [15]  as well as among children and adolescents  [16] . 
Daily physical activity during adolescence correlates positively with high-density lipo-
protein and negatively with skin fold thickness and total high-density lipoprotein-choles-
terol quotients  [17] . In addition, the incidence of the metabolic syndrome was lower in 
adolescents with high levels of fitness (2.6%) than in adolescents with moderate (3.1%) or 
low levels of fitness (4.3%)  [18] . To counteract these developments, school-based programs 
have been developed, but their results are inconsistent  [19] . They mostly lead solely to an 
increased awareness of nutrition and of the benefits of exercise but do not deliver long-
lasting improvements in measureable health factors, e.g. BMI, or laboratory parameters 
 [20] . A possible reason for the failure might be the fact that decisive influencing factors, such 
as the parents’ education levels and migration background  [3, 4, 9] , have not sufficiently 
been taken into account. Tailoring school-based intervention programs to the groups of 
children that need them most might improve the quality and effectiveness of health 
promotion. Possible strategies to reach a better outcome could be school-based interven-
tions with sports programs designed in a more motivating way. Also, the individual fitness 
level of the children and possible cultural aspects should be taken into account. For example, 
factoring in particular nutritional behavior or offering special swimming classes for Muslim 
girls might be part of the solution.
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  However, a precise analysis of the influencing factors is required. Within this retro-
spective study of the CHILT-I data, factors have been analyzed that affect the lifestyles of 
children attending first grade. Innovatively, their effect on motor performance was assessed 
at the same time, and regression analysis was used, which displayed more complex relation-
ships in the data. 

  Participants and Methods 

 Sample and Study 
 The study commenced in September 2001. 17 schools in the Cologne area took part in the CHILT 

program selection based on a cluster randomization  [21] . This paper analyzes the baseline data. Informed 
consent was obtained from the children’s parents and guardians. At the beginning of the 2001/2002 school 
year, anthropometric data for the children was gathered in classes, and their parents filled out a standardized 
questionnaire about leisure behavior and sports activities. In all, 997 children were included in the study, 
however, every variable was not available for every child. Other results have already been published else-
where  [21–23] .

  Anthropometric Measurements 
 Height and body weight were measured using a Seca stadiometer (type 225) and Seca scale (type 761). 

BMI was calculated and classified by the definition of Kromeyer-Hauschild et al.  [24] ; ‘obese’ was defined as 
BMI > 97th percentile, ‘overweight’ as BMI > 90th and  ≤  97th percentile, ‘normal weight’ as BMI  ≥  10th 
percentile and  ≤  90th percentile, and ‘underweight’ as BMI < 10th percentile.

  SES 
 The children were given a ‘low SES’ rating if neither of their parents had graduated from a school with 

at least 9 years of schooling (‘Hauptschulabschluss’ in Germany), a ‘middle SES’ rating was given if at least 
one parent had graduated after 10 years of school (‘Realschulabschluss’) and a ‘high SES’ rating if at least one 
parent had graduated after 12 years of school (‘Abitur’) (on the basis of  [25] ).

  Migration Background 
 Migration background was assumed if at least one of the following three criteria was met  [26] : i) The 

children themselves had emigrated from another country, and at least one parent was not born in Germany; 
ii) both parents had emigrated to Germany; or iii) both parents did not possess German citizenship.

  Motor Skills 
 The body coordination test for children (Körperkoordinationstest für Kinder) was used to examine 

gross motor development  [27] . It consists of four items: balancing backwards, one-legged obstacle jumping, 
jumping from side to side, and sideway movements. This test may be used with children from 5 to 14 years 
of age  [27, 28] . The 6-min run was employed to analyze endurance levels as described elsewhere  [28, 29] . 

  Daily and Leisure Time Activity Levels 
 The questionnaire offered the following answers regarding the children’s commute to school: ‘on foot’, 

‘by bicycle’, ‘by bus’, ‘by car’. ‘On foot’ and ‘by bicycle’ were deemed to be active ways of traveling to school, 
whereas ‘by bus’ and ‘by car’ were deemed to be non-active. The questionnaire asked about any organized 
sports activities the children participated in (times per week), unorganized but regular sports activities 
(times per week), and occasional sports activities (times per month). The activities were summarized and 
categorized as follows: ‘low’ = no leisure time activity or only occasional leisure time activity levels (= less 
than once a week), ‘middle’ = regular (and occasional) or organized leisure time activity levels (= at least once 
a week), and ‘high’ = organized and regular (or occasional) leisure time activity levels  = at least twice a week) 
 [23] .

  Determination of Sedentary Activities 
 The questionnaire queried the estimated number of minutes per day and also minutes per week the 

children spent watching television and playing video games/on the computer. In order to detect the signifi-
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cance of the respective variables, the time spent watching television as opposed to the time spent on the 
computer and playing video games was considered separately. Due to disproportionality between the mean 
reported per-week and per-day values, a mean value per day was calculated by aggregating the daily and 
weekly values in order to arrive at a more realistic estimated number of minutes per day. 

  Data Analysis 
 The descriptive statistics provided for quantitative data was the median with interquartile range and 

for qualitative data the absolute number and/or percent. Frequencies of qualitative variables in different 
groups were compared using the χ² test. The extent of factors that may affect dependent variables was 
assessed using linear, logistic and multinomial logistic regression, depending on the level of measurement of 
the outcome variable. Dummy variables were used for categorical predictors with more than two categories. 
P values < 0.05 were considered statistically significant. Due to the explorative nature of this study, an 
α-adjustment correction was not used for the multiple statistical analyses. All analyses were performed using 
the SPSS 20 ®  statistical software (IBM Corp, Armonk, NY, USA). 

  Results 

 Anthropometric Data 
 Anthropometric data was available for 781 children (412 boys (52.8%) and 369 girls 

(47.2%)). The children’s age was 6.9 (6.5–7.2) years, they were 1.23 (1.2–1.3) m tall, weighed 
24.4 (21.5–27.1 )kg, and had a BMI of 15.8 (14.8–17.2) kg/m 2 . 7.2% (n = 56) were obese, 8.8% 
(n = 69) overweight, 75.9% (n = 593) normal-weight, and 8.1% (n = 63) underweight. Girls 
were younger, smaller, and lighter than the boys (p < 0.05 each); BMI did not differ.

  Sociocultural Variables  
 The educational level of the parents (SES) was available for 427 (42.8%) of the 997 

children. 44.7% (n = 191) of the children’s parents had a high, 41.5% (n = 177) a middle, and 
13.8% (n = 59) a low level of education. 

  In the obese group, significant differences between the SES levels were apparent (χ² test, 
p = 0.029). The lowest SES group had the highest percentage of obese children (11.3%, n = 6), 
followed by the middle SES group (6.6%, n = 12) and the high SES group (2.6%, n = 5). In the 
overweight or obese category, the difference was not significant (p = 0.261). 

  Information about the migration background was given for 439 (44.0%) of the 977 
children. Children with a migration background formed 20.6% (n = 90) of the total. In the 
obese group, the percentage of children with a migration background was higher (8.4%, n = 
7) than that of the children without (4.8%, n = 17). This difference was not significant (p = 
0.187); nor was the difference for the overweight or obese category (p = 0.763).

  Television Time  
 The children on average watched television on 48.9 (29.3–65.7) min/day. A multiple 

linear regression model (n = 256, missing n = 741, R² = 0.193) was applied predicting the 
television viewing time for each day, taking into account the following variables: age, BMI, 
SES, migration background, gender, and sports activity level. According to that model, the 
daily television consumption time was 28 min/day longer in the low SES than fin the high SES 
group (p ˂ 0.001), 10 min/day longer in the middle SES than in the low SES group (p = 0.095, 
significant at the 10% level), 21 min/day longer in children with a migration background than 
in their counterparts (p = 0.001), and 16 min/day longer in the low sports activity level than 
in the high sports activity group (p = 0.007). 
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  Video Game/Computer-Playing Behavior  
 The children used computer and/or video games for 9.3 (0.0–22.8) min/day. A multiple 

regression model (n = 232, missing n = 745, R² = 0.125) was created to predict the daily 
computer/video game playing time with the following independent variables: age, BMI, SES, 
migration, gender, and sports-activity level. The daily computer/video game consumption 
time predicted by the model was 9 min/day longer for children with a migration background 
than for those without (p = 0.003) and 9 min/day longer for boys than for girls (p < 0.001). 

  Leisure-Time Sports Activity Levels  
 The leisure activity level was low for 21.4% of the children, mid-range for 50.3%, and high 

for 28.3%. A multinomial logistic regression model (n = 206, missing n = 791, R² = 0.135) was 
calculated to predict the sports activity level using age, BMI, television time (h/day), computer/
video game time (h/day), SES, migration background, and gender as the independent variables. 
Children with a migration background had a 4.6-fold higher probability of being in the low as 
opposed to the high sports activity level than their counterparts. They also had a 4.4-fold higher 
probability of being in the mid-range sports activity level as opposed to high sports activity 
level than those without a migration background. For every additional hour of television 
consumption, the probability of being in the low rather than the high sports activity level rose 
four-fold. For every additional hour of computer/video game consumption, the probability of 
being in the high as opposed to the low sports activity level rose by a factor of 7.5. 

  Motor Skills  
 The average motor quotient (MQ) was 94.0 (84.0–105.9). A multiple regression model (n 

= 202, missing n = 795, R² = 0.133) was calculated to predict the MQ using the following inde-
pendent variables: age, BMI, SES, migration background, gender, daily television time, daily 
computer/video game time, and sports activity level. Children in the middle SES level had an 
8 point higher MQ than those in the low SES level (p = 0.020). Girls had a 7 point lower MQ 
than boys (p = 0.001), and for every additional BMI point, the MQ was 0.8 points lower (p = 
0.091, significant to the level of 10%). 

  The average distance run in 6 min was 839.0 (765.0–918.0) m. A multiple regression 
model (n = 186, missing n = 811) was calculated to predict the result of the run using the 
following variables: age, BMI, SES, migration background, gender, daily television time, daily 
computer/video game time, and sports activity level. For every additional BMI point, the 
children ran 9 m less in 6 min (p = 0.035); girls ran 33 m less than boys (p = 0.047). 

  Traveling to School  
 70.4% of the children commuted actively, 29.6% did not. A logistic regression model (n 

= 207, missing n = 790, R² = 0.08) was calculated to predict commuting mode as the dependent 
variable and age, BMI, SES, migration background, gender, television time (h/day), and 
computer/video game time (h/day) as the independent variables. Age was the only signif-
icant factor. For every additional year of age, the probability that a child uses a non-active 
mode of commuting to school rose by a factor of 2.5. 

  Discussion 

 Physical activity is important in terms of children’s physical and psychosocial devel-
opment  [30] . Motor-skill deficits resulting from a lack of exercise in turn cause children to 
enjoy exercise less and to increasingly withdraw from available exercise programs in favor of 
a more inactive lifestyle. In the context of increasing juvenile adiposity, numerous programs 
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have been offered to prevent this development; however, only a few have been published in 
scientific journals. Even though some of the lifestyle modification programs have shown 
success regarding a decrease in BMI, a perfect solution has not emerged. Beginning these 
programs at an early age, such as primary school, as well as combining nutrition and physical 
activity has shown to yield the best results  [31, 32] . However, particular target groups, such 
as those with a migration background or low SES, remain hardly accessible. In order to tailor 
interventions specifically, it is important to conduct more research about these groups. 
Therefore, relationships between selected lifestyle parameters, anthropometric data and, as 
an innovation, motor skills were analyzed while taking sociocultural aspects into account. 
Baseline data agreed with findings already known, e.g., a clear connection between low SES 
as well as migration background and overweight/obesity. While several studies performed 
in Germany  [33–36]  demonstrated comparable results, this innovative study adds additional 
data for a younger group of children. On an international level, several studies point in a 
similar direction for children with a migration background, specifically in the US  [37]  and in 
European countries  [38–40] . Also, the inverse association between parental education as an 
indicator of SES and obesity confirms the IDEFICS data from various European studies  [8] .

  In this study, the time children spent watching television was inversely related to SES and 
higher for those with a migration background compared to their counterparts. Other German 
studies revealed a similar relationship for SES  [3, 34] . Lampert et al.  [3]  demonstrated that 
video game/computer time was higher in children with a migration background, a finding 
that reflects the results of this study. Since these children are more likely to live in families 
with lower SES  [41] , this finding might be biased by this parameter. A new insight was gained 
through the analysis in this study, which showed that both SES and a migration background 
independently affect the time spent watching television in an unfavorable way. With a higher 
computer/video game consumption the probability of being in a higher sports activity level 
rose in our study. This can be interpreted in a way that computer/video game consumption 
not necessarily means inactivity and underlines the necessity to differentiate between the 
various forms of screen time.

  As in previous studies from Germany  [4]  and other European countries  [38] , children 
with a migration background were significantly less likely to participate in organized sports 
or to be physically active in their leisure time. The latter was a main factor in the lower leisure 
time activity level ratings for these children in our study. One reason for lower participation 
in organized sports among children with a migration background, who are more likely to 
possess a lower SES than non-migrants  [41] , is probably the financial barrier, i.e., membership 
fees are often too expensive  [4] . The cultural or religious environments of children with a 
migration background may also be limiting  [42] . 

  The correlation between BMI and motor abilities, showing markedly poorer gross motor 
development and endurance capacities in overweight and obese children, have been revealed 
in the CHILT project and discussed elsewhere  [23] . This study confirmed these findings with 
the regression model, thus adding statistic reliability due to the higher complexity of the 
method. 

  Sociocultural variables also affect motor skills. The higher the SES, the higher the gross 
motor development (MQ). However, this effect was not shown for endurance capacities. In 
addition, migration was not established as a significant influencing factor in the regression 
models for physical performance. Even though the Motoric Module (MoMo; KiGGS study  [43] ) 
used different physical tasks to assess motor skills, it was in line with findings in this study: 
children with low SES turned out to have poorer motor abilities throughout. These results 
may be used as a guide by policy makers to implement intervention programs tailored espe-
cially to the less favored children of low SES. This could give them the chance to develop in a 
healthy way and to close the gap between children with low and high motor skills. 



174Obes Facts 2017;10:168–178

 DOI: 10.1159/000464105 

 Hilpert et al.: Sociocultural Influence on Obesity and Lifestyle in Children: A Study of 
Daily Activities, Leisure Time Behavior, Motor Skills, and Weight Status 

www.karger.com/ofa
© 2017 The Author(s). Published by S. Karger GmbH, Freiburg

  The older the children were, the less likely they were to commute actively. Findings in 
the KOPS study  [25]  were similar. While KOPS focused on 14-year-old adolescents, this inno-
vative study could confirm the results to be true for a younger population as well. Since active 
commuting time represents a high percentage (28.4% in  [25] ) of the daily physical activity 
time, it can be considered an important factor in meeting the daily goals for physical activity. 
The relationship between active commuting and a long-term reduction of cardiovascular risk 
 [44]  has been established, thus underlining its importance to health promoting behavior. 

  Limitations 

 The authors are aware that cross-sectional studies are not able to establish any cause-
and-effect relationships.

  It is not unusual that answers which are deemed socially desirable are provided in 
response to questionnaires  [45] ; thus it is more likely that a parent would exaggerate activity 
and understate screen time than the reverse. Information from the parents provided in the 
questionnaire is subjective, making reporting bias possible. Using questionnaires is common 
for the assessment of SES, but future measures of physical activity should therefore resort to 
objective measures such as heart rate, pedometer, or accelerometer monitoring  [46] . More 
accurate tools should also be used to measure media usage  [47] . For this reason the reported 
media times and physical activity times might be conservative, thus trivializing the magnitude 
of children’s high levels of inactivity and low levels of activity.

  A study of children analyzing self-reported sedentary behavior and its relation to objec-
tively measured sedentary time revealed a significant positive association for self-reported 
television viewing and playing video games and a negative association for self-reported 
talking on the phone and using the computer/internet  [48] . This study suggests our assessment 
of television viewing to be a good measure of sedentary behavior. Our category of video game 
/ computer usage, though, should probably be subdivided into more accurate classifications. 
Considering changes in media use over the last decade (especially increasing availability of 
smartphones and tablets), the fact that our data was collected in 2001 could be seen as a limi-
tation. As mentioned above, talking on the phone and using a computer/internet seem to not 
contribute to the problem of sedentary behavior since a negative association to objectively 
measured sedentary time was shown  [48] . In addition, development of new technology 
increasingly allows interventions and improvements of health and health-promoting 
behaviors, thus improving long-term weight and physical activity management in a cost-
effective way. This may also contribute to the reduction of cardiovascular risk factors  [49, 50] . 
In addition, for more accurate collection of data on daily activities and behavior, the smart-
phone can be used  [51] . Further possibilities to use this type of technology in childhood 
remains to be investigated.

  The relatively large number of values missing for individual variables may also constitute 
a further possible weakness, thus a selection bias cannot be excluded. Only the parents’ school 
leaving certificates were used to indicate SES, whereas income was not included in the rating, 
as was done in other studies  [33] . The review by Shrewsbury et al.  [52]  revealed that the 
parents’ levels of education are more consistently inversely associated with adiposity than 
other indicators. Using parents’ incomes or occupations as indicators, the relationship to 
adiposity was more evenly distributed between an inverse association and no association. A 
probable reason for this is that the education level, including knowledge and habits, is a much 
stronger determinant of a health-related lifestyle than income  [53] . Another problem when 
asking for income in a study is the high nonresponse rate due to the sensitive nature of this 
question  [54] , which may lead to further bias due to higher missing values.
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  The present analysis allows important aspects for school-based interventions to be 
established. Especially children with a low SES and a migration background as well as those 
possessing high BMI rates are more likely to have unhealthy lifestyles and exhibit poor motor 
skills. The fact that from the outset these groups are less well-off must also be taken into 
account. It is well known that obese children in the first year at school already have a markedly 
higher media consumption. This in turn is ultimately related to a less active leisure time 
behavior and poorer motor skills, at least in these schools, and must be made clear to the 
policy makers. Because this group possesses a lower SES and/or is more likely to have a 
migration background, the initial contact and mediation must be target group-oriented. 
School-based programs have the advantage that all children, even those from socially disad-
vantaged families and/or with a migration background, can be reached  [55] . In Germany, the 
number of all-day schools is growing, which offers the opportunity to make more organized 
sports programs available. For example, this allows financial barriers to be circumvented. To 
close or to prevent the gap between children with good motor skills and those with poor 
motor skills from continuing to grow children should be promoted in specific physical activity 
groups. This would especially target the individuals of low SES who were shown to be most 
in need. Sports programs should be designed in a more motivating way, especially for the 
children with lower motor abilities, and adapted to the individual fitness levels for promoting 
development and avoiding excessive demand. Considering special cultural barriers in children 
with a migration background might be an important measure to reach those groups more 
effectively. Special swimming classes for Muslim girls would be an example to circumvent 
those barriers. Taking individual cultural aspects like nutritional behavior into account might 
also be part of the solution.

  The participation of the parents constitutes a factor that is paramount to the success of 
an intervention program  [20, 56, 57] . They are lifestyle role models while at the same time 
they control television/computer consumption and set the boundaries for active leisure time 
behavior. 

  A comprehensive analysis of the target group and the consideration of relevant influ-
encing factors, e.g,. how well these children and families can be addressed, is necessary. A 
case management-based, interdisciplinary, intensive, and individualized procedure, such as 
the trans-theoretical model of behavior change by Prochaska and DiClemente  [58] , may be 
useful. It describes behavior-modifying steps through which people may progress to achieve 
health-related changes. It would be possible for practitioners to employ this model in the 
effective management of appropriate interventions  [59] . Only when all these factors have 
been considered and tailored intervention programs have been implemented, will it be 
possible to help all children develop more healthily on a sustained basis, especially those 
from families with a lower SES and/or migration background. In modern-day healthcare, 
only a small fraction of the resources spent on the consequences of an unhealthy lifestyle 
(e.g. diabetes-related complications) are invested in strategies to prevent obesity, diabetes, 
and other chronic diseases. Aside from the negative consequences on health and well-being, 
the massive economic burden caused by diseases associated with an unhealthy lifestyle calls 
for the implementation of a wide range of cost-effective corrective interventions by our 
governments  [60] . This financial strain does not only affect the healthcare system directly 
but also the individual, family, and community levels. Utilizing the history of tobacco control 
in the recent decades as a role model, the government interventions should be aimed at 
economic, political, social, psychological, and biological factors  [11] . The innovation of the 
present study was the analysis of factors that affect the lifestyles of children attending first 
grade and their effect on motor performance at the same time. The objective was to meet the 
complexity of the data and thus to generate knowledge to develop tailored intervention 
programs in the future.
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