

[image: image1]
Physical Activity in the Prevention of Childhood Obesity: The Position of the European Childhood Obesity Group and the European Academy of Pediatrics












	
	REVIEW
published: 05 November 2020
doi: 10.3389/fped.2020.535705






[image: image2]

Physical Activity in the Prevention of Childhood Obesity: The Position of the European Childhood Obesity Group and the European Academy of Pediatrics

Justyna Wyszyńska1,2*, Susanne Ring-Dimitriou2,3, David Thivel2,4, Daniel Weghuber2,5, Adamos Hadjipanayis6,7, Zachi Grossman8,9, Robert Ross-Russell7,10, Katarzyna Dereń1,2 and Artur Mazur1,2,7


1Medical College of Rzeszów University, Rzeszów, Poland

2European Childhood Obesity Group, Brussels, Belgium

3Department of Sport and Exercise Science, Paris Lodron-University, Salzburg, Austria

4Laboratory of the Metabolic Adaptations to Exercise Under Physiological and Pathological Conditions, Clermont Auvergne University, Clermont Ferrand, France

5Department of Pediatrics, Paracelsus Medical University, Salzburg, Austria

6Medical School, European University Cyprus, Nicosia, Cyprus

7European Academy of Paediatrics, Brussels, Belgium

8Adelson School of Medicine, Ariel University, Ariel, Israel

9Maccabi Health Services, Tel Aviv, Israel

10Department of Paediatric Respiratory Medicine, Cambridge University Hospitals National Health Service (NHS) Foundation Trust, Cambridge, United Kingdom

Edited by:
Steven Hirschfeld, Uniformed Services University of the Health Sciences, United States

Reviewed by:
Satinder Aneja, Sharda University, India
 Wasantha Jayawardene, Indiana University Bloomington, United States

*Correspondence: Justyna Wyszyńska, justyna.wyszynska@onet.pl orcid.org/0000-0002-5786-6214

Specialty section: This article was submitted to Children and Health, a section of the journal Frontiers in Pediatrics

Received: 17 February 2020
 Accepted: 07 September 2020
 Published: 05 November 2020

Citation: Wyszyńska J, Ring-Dimitriou S, Thivel D, Weghuber D, Hadjipanayis A, Grossman Z, Ross-Russell R, Dereń K and Mazur A (2020) Physical Activity in the Prevention of Childhood Obesity: The Position of the European Childhood Obesity Group and the European Academy of Pediatrics. Front. Pediatr. 8:535705. doi: 10.3389/fped.2020.535705



Obesity affects an increasing number of children and adolescents. Physical activity (PA) is a significant factor in the prevention of excessive body mass in the pediatric population. A significant percentage of pediatric population do not attain the public health recommendation for PA, and typically, those with higher levels of PA have lower content of body fat than less active peers. Although the development of childhood obesity is multifactorial, the decline in energy expenditure is considered as one of the most important determinants of excessive body weight. The lack of intervention causes that excess body weight to remain stable from birth through childhood and adolescence to adulthood. Accordingly, public health interventions are needed to increase the level of PA in the pediatric population. The task force from the European Childhood Obesity Group and the European Academy of Pediatrics reviewed English language meta-analyses, systematic reviews, randomized clinical trials, and observational studies from PubMed/MEDLINE, Cochrane Library, Science Direct, MEDLINE, and EBSCO databases, from 2018 to August 2020, and developed a consensus statement. This statement presents the role of PA in the prevention of excessive body weight and gives age-appropriate recommendations for PA and recommendations for school-based interventions, parents, and guardians.
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INTRODUCTION

Low level of physical activity (PA) contributes to ~5.3 million deaths a year and is a significant risk factor for non-communicable diseases (1). According to the World Health Organization (WHO), <20% of the world's adolescent population is sufficiently physically active (2). Evidence suggests that decreased level of PA is an important factor for the higher prevalence of childhood obesity (3). In 2016, it was estimated that more than 41 million children worldwide younger than 5 years were overweight (4). Overweight and obesity were diagnosed in more than 40% of children younger than 10 years in southern Europe, and fewer than 10% in northern Europe. Overall, the prevalence of overweight was more common in girls as compared with boys (21.1 vs. 18.6%) (5).

Although obesity is a complex, multifactorial disease, it mainly results from an imbalance between energy intake and energy expenditure. PA is the most modifiable factor of energy expenditure, accounting for about 25% of total energy expenditure, and as such, it is a powerful lever to affect the energy balance equation (6). Consequently, increasing the level of PA can contribute to improved weight management (7). Numerous cross-sectional studies demonstrate a negative association between the level of PA and overweight status in school-age children (8). Furthermore, evidence from the Finnish Twin Cohort study indicated that maintaining a higher level of PA is associated with lower body mass even after controlling for genetic factors and childhood environment. The study showed that cotwins with a higher level of PA have lower body mass, body mass index (BMI), and body fat, as well as they have much less visceral and hepatic fat than their less active cotwin (9).



AIM

The aim of the statement was to present the role of PA in the prevention of excessive body weight and gives age-appropriate recommendations for PA and recommendations for school-based interventions, parents, and guardians.



METHODOLOGY

Searching was conducted by using PubMed/MEDLINE, Cochrane Library, Science Direct, MEDLINE, and EBSCO databases, from 2018 to August 2020, for English language meta-analyses, systematic reviews, randomized clinical trials, and observational studies from all over the world. The websites of scientific organizations, such as WHO, were also searched. Selected articles were mutually agreed upon by the authors J. W. and A. M. Emphasis was given to the selection of meta-analyses and systematic review and information interesting for pediatric medical readership.


PA Definition

PA is defined as “any bodily movement produced by the contraction of skeletal muscles that raises energy expenditure above the resting metabolic rate and is characterized by its modality, frequency, intensity, duration, and context of practice” (10, 11). PA is usually conceptualized as activity at least of light intensity (light-intensity PA 1.5–2.9 metabolic equivalent tasks, METs; 1 MET = 1 kcal kg−1 h−1) to positively stress the human body for structural and functional adaptations. However, especially in children, a health-enhancing PA dose is proposed that consists of moderate to vigorous (MVPA ≥ 3–5.9 METs) or even vigorous (VPA ≥ 6.0 METs) intensity (12). The term PA should not be mistaken with “exercise” that is defined as a subset of PA that is planned, structured, and repetitive and that favors physical fitness, maintenance, or development (10), as such activity can become part of a special exercise program in primary care or in therapy, compared to PA as an active lifestyle modality. Therefore, the term PA should not be confused with sports. Sport activities are a part of the PA and correspond to any institutionalized and organized form of movement in the sport system. Individuals engaged in sport activities are committed to specific rules during competitions and complete exercise training bouts with the purpose of improving their performance level. Accordingly, individuals engaged in lifestyle PA may train on a regular basis for the purpose of becoming healthier and/or to meet other people, but not necessarily to become sport athletes (11).



The Importance of PA

Increasing the level of PA is associated with a wide spectrum of benefits, from improvements in lipid and glucose homeostasis to improved endothelial function. Such health outcomes have usually occurred independent of changes in BMI. A higher level of PA in childhood is correlated with lower risks of cardiovascular diseases, type 2 diabetes, and increased life expectancy in adulthood. The influence of PA on cardiovascular risk is associated with its effect on body fat (in particular abdominal fat) and insulin action. In this manner, exercise training improves capillarization and insulin sensitivity (13). The moderate intensity of PA contributes to achieving substantive health benefits. To achieve more favorable health effects, vigorous intensity activities are needed, with aerobic-based activities favoring greater health benefits (14). Maintaining a high level of PA is also associated with other numerous physical health benefits, including positive effects on body composition, blood pressure, metabolic profile, muscle growth, and bone mineral density (14–16). Results from a meta-analysis of 22 studies found that the risk of all-cause mortality was lower in subjects with a higher level of PA. It has been suggested that 2.5 h of moderate PA per week compared with no activity was related to a reduction in mortality risk of 19%, whereas 7 h a week reduced mortality risk by 24% (17). There is substantial evidence that being physically active has positive effects on psychosocial well-being, cognitive outcomes, and academic performance (e.g., grades and test scores), as well as mental health (18).



Level of PA Among Children and Adolescents

Globally, ~20% of youth achieve the level of MVPA (60 min daily) recommended by the WHO (19), and in most European countries, fewer than 50% of children and adolescents meet these recommendations (20). However, there is large heterogeneity between countries. Collectively, evidence indicates that the level of PA decreases with age in adolescence, with girls being less active than boys (21). According to the Health Behavior in School-age Children (HBSC) survey, 23.1% of boys and 14.0% of girls aged 13–15 years accumulated 60 min of MVPA daily. Results from the HBSC survey comparing self-reported data on PA levels in the younger population in 36 European countries showed that the lowest proportion of children meeting the recommended 60 min of daily MVPA was observed in Italy (13%), Denmark (15%), and Greece (16%), whereas the highest percentage was in Finland (41%), Ireland (38%), and Bulgaria (36%) (22). According to the Active Healthy Kids Global Alliance, a substantial discrepancy in the amount of initiatives promoting PA and in the percentage of children reaching the recommended PA levels both within and across 38 countries from six continents (representing 60% of the world's population) was found (23). Denmark, Slovenia, and the Netherlands were the only countries with PA policies that facilitate the implementation of PA in daily life assessed by nine PA indicators (23). However, to establish accurate prevalence data on PA levels in youth, valid, and reliable measures are required. Data from the IDEFICS study, analyzing device-based measured PA levels using accelerometers among children aged from 2 to 10 years from eight European countries, showed that the percentage of individuals who were physically active for at least 60 min daily ranged from 2.0% (Cyprus) to 14.7% (Sweden) in girls and from 9.5% (Italy) to 34.1% (Belgium) in boys (24). Depending on the accelerometry cutoff point used to define MVPA, data show that at best at least 13%, and at worst 95–97%, of the young European population did not achieve the PA guidelines (25).



Determinants of PA

Several factors specifically affecting children's PA participation have been identified. These determinants include individual (i.e., age and sex), sociocultural, and environmental factors. Evidence shows a prominent decline in PA with age, with an increase in sedentary behavior during adolescent years. Further, the age effect is mediated by gender, because a greater decline in PA was reported in girls compared to boys (26). Increased risk of insufficient levels of PA has been identified among children whose parents have lower education levels and children living in poverty, in apartments or public housing, and in neighborhoods where outdoor PA is limited by lack of facilities (27). Social factors such as the influence of parents had a significant impact on children's PA level. Parental PA, parental monitoring, and family support, particularly facilitation and encouraging or providing opportunities for PA of the child, have been found to significantly influence a child's activity (28). Younger adolescents appear to be especially affected by their same-sex parent. Moreover, support from peers also promotes PA in children (29), and there is evidence that there are positive correlations between self-efficacy level and PA (30). Environmental factors, including the facilities of school and community programs, physical environments, facility of fitness equipment at home, and exercise opportunities, are important determinants of PA in school-age children. Opportunities to participate in school physical education or organized sports are associated with greater time spent on MVPA. Physical safety is also considered as an important determinant of PA; high crime rates can promote inactivity (31, 32).



Childhood Obesity Prevention Through PA

Preventing the development of childhood obesity is an international health priority. As obesity is a multifactorial disease, effective obesity prevention strategies should also target numerous aspects (personal, environmental, and socioeconomic). The first years of life are essential for starting preventive approaches that can have an impact on lifestyle and on developing overweight or obesity. In the case of young children, prevention strategies should concern parents, primary caregivers, schools, social networks, media, and the wider community (33). All of these groups should promote a healthy lifestyle with an appropriate level of PA and diet—either by providing an example to follow or by providing/favoring a supportive environment. Prevention programs should particularly involve the child's family. Parents should be a role model for a healthy lifestyle for their children. Because this parental practice is challenging, parents need social support to understand the importance of changing lifestyle habits and their role in the psychophysical development of their children (34).

For many children, increasing PA may be sufficient to prevent the onset of obesity. Healthy-weight children who are physically active tend to have less fat tissue than peers physically inactive. Therefore, a critical issue to maintain a healthy weight rests on the adoption of a suitable level of PA. Most European countries have developed national PA recommendations targeting children and adolescents (35); these recommendations are largely in accordance with the WHO recommendations. Amounts of PA greater than recommended minimum are associated with additional health benefits. A higher level of PA is associated with more favorable health parameters and improvements in health indicators, such as increased cardiorespiratory fitness and muscular strength, decreasing content of adipose tissue, improvement of cardiovascular disease risk profiles, and reduction of symptoms of depression (14, 36). PA should be adapted to children's physiological and metabolic profile; most of the daily PA should be aerobic (35, 36).

The home environment is a significant setting in preventing childhood obesity. Mainly, parents affect a child's health behaviors. Parents can influence children's PA through encouragement, involvement, and modeling (37, 38) Parental support, including encouragement and engaging with children in PA, is significant in maintaining a higher level of PA in children (39); however, findings indicated that this effect is inconsistent (40).

To prevent the growing obesity epidemic, a comprehensive policy approach influencing PA environments is also needed (41). Living in walkable neighborhoods, having parks, and good access to recreational facilities are associated with higher levels of PA and less likelihood of being overweight or obese (41).

As children spend a lot of time in schools, institutions of education represent an appropriate setting and opportunity to implement interventions that emphasize a healthy active lifestyle (42). In schools, there is an opportunity to increase children's PA levels, e.g., encouraging them to be active during break times or increasing the number of mandatory hours of physical education classes (43). Evidence suggests that a PA-friendly school environment is related to a lower risk of excessive body weight (44). Students in schools with at least three PA-friendly environmental factors (larger school campus size, more PA programs, better PA teaching experience, higher teachers' perceived PA benefits, more PA facilities, and better school PA ethos) had a much lower risk of prevalence of obesity than those without (44, 45). As a large number of preschool-age children spend much of their day in structured child care centers, there is also a need to promoting PA through these institutions (46). Evidence shows the associations between characteristics of the child care environment and children's PA. Large playgrounds with open space and access to portable play equipment (e.g., balls and hoops) were associated with a higher level of PA in preschool-age children. Policies promoting PA highlighted the need for teacher/staff training to implement structured PA programs (47).

Results from meta-analysis show that school-based interventions have positive effects on adiposity-related outcomes in 76 of 115 studies, but 42 of them were statistically significant. None of the home-based interventions reported statistically significant beneficial results (48). However, interventions that included both school and home elements had a significant effect on childhood obesity prevention (49–51). Evidence indicates that longer and multisetting, comprehensive school-based obesity interventions involving PA, diet, and health education are more effective than either a diet or PA intervention alone (48, 49, 52, 53). Educational institutions are attractive environments to promote positive health behaviors because they can cover a large number of children and overpass the potential barriers imposed by the children's “outside school” setting. Schools usually provide extracurricular activities. This is of particular importance because the timing of exercise and its impact on overall energy balance (energy expenditure and intake) have been recently highlighted, especially in the school setting (54, 55). There is also a need to emphasize the negative association of sugar-sweetened beverage consumption with child's health, not only in terms of direct impact on weight gain (56). Previous studies showed that soft drink consumption was inversely associated with PA level (57, 58). Moreover, energy drink consumption was associated with a higher risk of type 2 diabetes, heart disease, and stroke (59). Sugar-sweetened beverages should be replaced with other beverages, preferably water, to improve overall health. Thus, future interventions are needed to reduce sugar-sweetened beverages in the pediatric population, and the consumption of water and other non-sweetened beverages should be promoted also in the physical education context.

Numerous evidences reported an association between sedentary behavior (especially screen time) and overweight/obesity in children and adolescents (60). In fact, screen time competes with PA time and therefore displaces energy expenditure (61). In addition, screen time is associated with increased eating; exposure to high-calorie, low-nutrient food; and reduced sleep duration (62). Avon Longitudinal Study of Parents and Children found that sedentary behavior was positively associated with obesity in children, but this association was not independent of MVPA. Low levels of MVPA among the sedentary children increased the odds of obesity (63). A meta-analysis showed that reallocating sedentary time to MVPA was related to reduction in body fat content among youth (64). A recent meta-analysis indicated that screen time ≥2 h/day was associated with a higher risk of excessive body mass in children than screen time <2 h/day (odds ratio = 1.67). In order to prevent obesity in children and adolescents, lifestyle modification strategies should take into account screen time including total screen time, television/computer time, and smart phone use (65).

Evidence showed that children and adolescents with disabilities are significantly less active and more obese and experience more barriers to PA participation than those without disabilities (66). Barriers and facilitators to participate in PA must be better understood in order to implement effective interventions to prevent obesity in this population. Barriers included lack of knowledge and skills; the child's preferences; fear; parental behavior; negative attitudes to disability; inadequate facilities; lack of transport, programs, and staff capacity; and cost. The participation of children with severe disabilities in PA may also be impeded because of poor motor skills level and difficulties with social skills and communication, which limits opportunities to engage in team sports and other complex PA (67). Studies highlighted the necessity to provide the support from family, friends, and the community to encourage individuals with disabilities to participate in PA. Sports clubs should expand their programs and adapt them for those with disabilities. Moreover, information about PA programs for children with disabilities needs to reach parents, e.g., by improving collaboration between schools, sports clubs, and health care institutions. Family factors are significant determinants of participation children in PA. Parents who engage in PA themselves tend to promote similar participation for their children with disabilities. Health care providers should also support pediatric patients with disabilities by providing information about benefits from participation in PA and promoting effective interventions (68).




AGE-APPROPRIATE PHYSICAL ACTIVITY RECOMMENDATIONS

Prevention interventions should start in the first years of life and continue through childhood, adolescence, and adulthood. This statement provides recommendations and guidelines for PA addressing children and adolescents, parents or legal guardians, or teacher and the school setting (35, 36, 69).

A task force from the Eastern Cooperative Oncology Group and the Extended Access Program, based on searched published literature, has agreed on the following recommendations for PA:


Infants (<1 Year)

Infants (<1 year) should be supported to be physically active several times a day through supervised, interactive floor-based play; more is better. For infants who are not yet mobile, this contains at least 30 min of tummy time, spread throughout the day while awake. To achieve the PA recommendations, parents, or guardians should

• provide a safe and minimally structured play environment and

• engage infants in the unstructured exploration of the living and natural environment.



Toddlers (1–2 Years)

Toddlers (1–2 years) should spend at least 180 min of PA at any intensity, including MVPA, spread throughout the day. More daily PA provides greater benefits.

To achieve the PA recommendations, parents or guardians should

• include a diversity of activities in different environments;

• include activities that develop movement skills;

• provide safe, nurturing, and both unstructured and minimally structured activity; and

• foster outdoor PA and the exploration of the natural environment (appropriate activities may include walking in the neighborhood, unorganized free play outdoors, play with a ball, or something similar).



Pre-schoolers (3–4 Years)

Pre-schoolers (3–4 years) should spend at least 180 min in a variety of types of PA at any intensity, of which at least 60 min is MVPA, spread throughout the day. More daily PA provides greater benefits.

To achieve the PA recommendations parents, guardians or teachers should

• encourage engagement in a diversity of PA that support a natural development;

• encourage free play, with an emphasis on safe, enjoyable, and supervised motor tasks that promote playfulness and experimentation; and

• provide some structured play in a show-and-tell format to improve a broad spectrum of motor skills addressing balance (i.e., tumbling, dancing, and standing on one leg), locomotion (i.e., walking, running, jumping, swimming, and climbing), and object manipulation. (i.e., catching, throwing, and kicking).



Children and Adolescents (5–18 Years)

Children and adolescents (5–18 years) should accumulate at least 60 min per day of MVPA involving a variety of aerobic activities. Amounts of PA >60 min daily provide additional health benefits. To achieve the PA recommendations, parents, guardians, or teachers should encourage children and adolescents to

• identify activities that are of their interest, as this is crucial for a long-term participation in PA;

• incorporate PA that promotes musculoskeletal and cardiovascular health at least 3 days per week (appropriate activities consist of playing games, running, swimming, dance, jumping, hopping, throwing, catching, etc.);

• incorporate active transportation and recreation, physical education, or planned exercise;

• engage in organized sports to learn a broad spectrum of different sports activities with a focus on social competence. For instance, sport games such as football provide insights into tactics and rules; and

• engage in supervised weight training to become aware of an appropriate technique and loading. Weight training with longer sets using heavier weights may be implemented as the adolescent reaches physical maturity (Tanner stage 5).




RECOMMENDATIONS FOR PARENTS/GUARDIANS

• Become a role model by maintaining an active lifestyle and participating in fun PA with children.

• Encourage and supervise mandatory MVPA duration.

• Provide enjoyable, age-, and performance-level appropriate activities (swimming, dancing, and sports) to foster the self-confidence of the child.

• Provide opportunities for child's PA to support the development of muscle strength and an increase in bone density.

• Enable children to participate in physical education in school, organized sport, and/or PA programs.

• Engage in school-led PA initiatives and continue these activities at home.

• Encourage friendships with active children.

• Encourage everyday activities and use active transportation, such as walking or cycling, use stairs instead of lifts/escalators, and get off bus a stop early.

• Limit sedentary behavior, particularly screen time to an age-appropriate cutoff (≤18 months: 0 min; pre-school children: <60 min; older children and adolescents: <120 min).

• Develop an active lifestyle–supportive environment for the child, such as no eating in front of the TV and removing the TV or screens from the child's bedroom.

• Create a safe indoor living environment with PA stimulating toys.

• Be a role model and stay active while watching TV by, for example, stretching, gymnastic exercises, or using exercise equipment. Encourage the child to join you while exercising in front of the TV.



RECOMMENDATIONS FOR SCHOOL-BASED INTERVENTIONS

Physical education programs should develop positive attitudes and motor and behavioral skills.

To achieve this guideline within and outside the school,

• increase the amount of mandatory physical education;

• encourage participation in physical education classes by all children regardless of disability;

• provide health education based on recommended PA levels within the classroom;

• promote PA during break and lunch periods;

• increase access to PA opportunities at school in addition to physical education;

• increase access to equipment that support PA (e.g., outdoor playgrounds);

• provide portable play equipment on playgrounds;

• increase time that children spend outside;

• reduce and partition children's sedentary time at school;

• promote the development of active and safe routes to school;

• increase the availability of safe and attractive, PA-stimulating playgrounds;

• improve collaboration between schools and families, local government, community recreation leaders, and health care professionals; and

• provide staff with training in the delivery of PA.


Gaps and Implications


Individual Level

• To investigate the mediator role of PA on health behavior, i.e., how other behaviors related to childhood obesity are beneficially affected?

• To investigate the age-appropriate amount of PA on body composition

• To investigate the isotemporal (PA substitute to sedentary time) concept compared to the “addition” concept (PA increase and sedentary behavior reduction)



Interpersonal Level

• To investigate the impact of caregivers and/or peers on PA level of children and adolescents



Community Level

• To investigate the impact of the implementation of PA policies on the PA behavior (e.g., daily physical education in school)

• To investigate the setting specific impact of PA interventions on PA behavior (school setting vs. organized sport vs. informal sport/outside play vs. PA with family/peers)

• To develop effective strategies for increasing PA participation among children and adolescent with disabilities

• To develop effective strategies to improve participation in the programs and interventions

• To investigate effective strategies to promote PA in the childcare setting

• To conduct studies with longer intervention periods and long-term follow-up with rigorous measures.





CONCLUSIONS

Childhood obesity is a multifactorial disease, influencing physical and mental health. Therefore, multidisciplinary, family-focused, and community-assisted strategies appear essential for the prevention of pediatric obesity in order to tackle the epidemic. The European Childhood Obesity Group and the European Academy of Pediatrics encourage health care professionals, teachers, parents, and guardians to promote PA to all children, from birth to adolescence.
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