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ABSTRACT 

Background  
Organized sports offer an opportunity to promote physical activity and healthy eating. However, current data 

suggest that youth sports settings may not necessarily provide these benefits. In one study, youth were 

sedentary nearly half of a soccer match and in another foods and beverages offered at different youth sporting 

events were found to be energy-dense with little nutritional value. Parents, coaches and their respective sports 

organizations have the capacity to support a positive sports environment by promoting nutritious foods and 

beverages as well as optimal movement. To date, there is little research available on physical activity and 

sports trends of younger audiences, as well as perceptions of coaches and parents of young children toward 

sports snacks and policies to support healthy eating. The goal of these three studies were to better understand 

the youth soccer setting as an opportunity to address healthy eating and physical activity.  

 

Study 1 
Objective: Assess snack offerings of parents and coaches of young soccer players, and policies.  Methods: 

Beverage and Snack Questionnaires were distributed among all parents (n=120) and coaches (23) participating 

in recreational under five (U5) and under six (U6) soccer. The questionnaires assessed: socio-demographic 

information; types, as well as frequency, of snacks and beverages offered to children; reasons for snack and 

beverage choices; and attitudes toward snack policies. Results: Of the 44 parents and 23 coaches that 

participated, nutrition was ranked as the number one factor in choosing snacks and beverages for children 

participating in soccer. Yet parents and coaches reported offering many low-nutrient dense foods to their 

children as snacks. Coaches were receptive to limiting snack options and recommending healthy alternatives.   

 

Study 2 
Objective:  Observe snack offerings for young, recreational soccer players at combined practices and games to 

determine nutrient content and energy density of the foods and beverages provided. Methods:  Snack 

observations for multiple, randomly selected teams were recorded using an observational checklist by trained 

researchers following all scheduled combined practices/games. Mean values across all snack foods and 

beverages were computed for the following key nutrients: calories, protein, fat, carbohydrates, fiber, sugars, 

and sodium. Results: Offered snacks were high in sugar, contributing nearly 77% of recommended total sugar 

intake per day, and low in sodium, fiber, and protein.  

  

Study 3 
Objective:  Determine the level of physical activity among young soccer players. Methods: Six random U5 and 

U6 teams were selected with 36 eligible players to participate in accelerometer collection data. Participants 

wore magnetic running pouches containing an accelerometer for a combined practice/game totaling 60 

minutes. Informed, voluntary consent was obtained from each child and parent.  Results:  For the entire 

recorded session, average speed was 2.2 km/hour, average distance was 1.3 miles. Children were considered 

sedentary 55.0% of the recorded time. 

 

 

Discussion and Conclusions 
Organized sports settings offer an ideal avenue for promoting health and wellness among youth athletes. The 

current culture unfortunately promotes unhealthy snacking and sub-optimal physical activity. While the 

location and sample sizes limit generalizability, our results support research conducted with older children and 

highlight the importance of nutrition education for parents and coaches, as well as the potential for snack 

policies and strategies to encourage more vigorous physical activity in youth sports settings.  
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GENERAL AUDIENCE ABSTRACT 

 

About 45 million children in the United States participate in organized or school sports each 

year.1 As a result, they offer a great avenue to promote healthy eating and physical activity 

among children, especially since research shows that unhealthy snacks and beverages are often 

offered during sports events and that children often spend time standing around, sitting, or 

walking during game-play instead of engaging in higher levels of physical activity. 

  

Since soccer is one of the most popular sports in the world, our research team decided to focus 

on studying these issues within a local soccer club. We wanted to know: what snacks both 

coaches and parents offered to their children and why; what snacks were offered to children 

during soccer practices and games; and how active children were during soccer practices and 

games. 

  

We distributed snack and beverage surveys to both parents and coaches/team parents, recorded 

snack observations onto an observational checklist (divided into 4 sections: fruit, savory snacks, 

sweet snacks, and beverages), and placed accelerometers onto eligible players for a combined 

practice/game to get an idea of their physical activity levels. 

  

Results showed that both parents and coaches considered nutrition when choosing snacks, 

although the snacks did not necessarily appear to be nutritious. Snacks that were offered 

were high in sugar and calories and low in fiber and protein. Coaches were receptive to both 

recommending nutritious snack options and setting limits on unhealthy items. Children were 

primarily sedentary for more than half of the recorded session. Collectively, these results point to 

the need for nutrition education, coach-training, the implementation of snack policies, and 

physical activity education/promotion in youth sports settings. 
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INTRODUCTION 

Youth sports have the potential to be an excellent avenue in assisting children to achieve 

both physical activity and dietary recommendations. Sports have proven to be highly influential 

in shaping and strengthening character development, promoting engagement in moderate-

vigorous intensity physical activity, refining locomotor skills, facilitating the learning of object 

control, and contributing to overall fitness and well-being.1-3 However, despite all these benefits, 

most youth sports settings today are not conducive to healthy eating nor optimal physical activity 

levels.4-6 About 45 million children in the United States are estimated to participate in organized 

and school sports every year.7 Although several children are involved in youth sports, many 

studies have shown that a large amount of sedentary time occurs in youth organized sports, 

especially when the children are younger.4,5,8  

The struggle to achieve optimal physical activity levels in youth sports is even more 

problematic when combined with the snacking trends that are popular in these types of settings. 

Children who participate in sports tend to eat more total calories, fat, fiber, vegetables, fruits, 

zinc, calcium, iron, and protein than their non-sport participant counterparts.9 However, they also 

tend to eat snacks that are energy-dense, low-nutrient, and very high in sugars.6,10 

Little to no research is available on snack policies or guidelines in the youth sports 

settings to promote healthy eating, or on interventions that have been implemented to encourage 

healthier behaviors. Additionally, not much is known on youth sports coaches’ perceptions 

towards sports snacks and beverages and policies. The overall goal of the studies in this research 

project were to better understand the youth soccer setting as an opportunity to address childhood 

obesity, through the assessment of snack offerings of parents and coaches of young recreational 

soccer players, the observation of snack offerings at combined youth soccer practices and games, 
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and the determination of physical activity among young soccer players to compute approximate 

energy expenditure in relation to snack offerings.  
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REVIEW OF THE LITERATURE 

 

Childhood Obesity 

 

Overweight and obesity are well-recognized health problems among adults in the 

United States.1 Over the past 20 years, childhood obesity has also become more prevalent.  

Based on a 2014 study, 32.2% of children 2-19 years old were classified as overweight and 

17.3% obese.2 This is approximately a 4% increase from 1999-2000 when 28.7% of children 2 to 

19 years old were overweight and 14.6% obese. This was also consistent with younger children. 

Almost one in four children (22.1%), 2 to 5 years old were overweight between 1999-2000 and 

23.3% in 20112012. Currently, low-income, preschool-aged WIC participants living in Virginia 

have the highest rates of childhood obesity in the country.3  

Consequences and Contributors of Childhood Obesity  

 

Childhood obesity trends are especially alarming because of its associated 

consequences.  Childhood obesity can interrupt normal growth and development, leading to 

the following health problems: orthopedic abnormalities, increased intracranial 

hypertension, dental caries, gallstone formation, insulin resistance, iron-deficiency anemia, 

sleep apnea, low self-esteem, depressive symptoms, issues in learning and academics, and 

decreased quality of life.4-8 Remarkably, a cross-sectional study of 106 U.S. children by 

Schwimmer et al. found that the quality of life scores reported by obese children were 

similar to those reported by children with cancer.6   

There are several potential contributors to overweight and obesity including: 

excessive energy intake and decreased energy expenditure; genetic factors (gene 

defects/mutations); perinatal factors (maternal obesity); parent-child interactions and the 
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home environment, sedentary lifestyles largely influenced by television viewing; eating 

energy-dense, low nutrient foods; consuming larger portion sizes; and consuming high-

calorie beverages.9  The Academy of Nutrition and Dietetics has stated that children 

between the ages 2 and 11 years old should be participating in regular physical activity, 

consuming nutritious diets, and receiving nutritional guidance in order to achieve a healthy 

weight and to prevent the future development of chronic disease (such as coronary heart 

disease, obesity, diabetes, stroke, cancer, and osteoporosis).4   

Physical Activity among US Youth 

 

According to the 2015-2020 Dietary Guidelines, children between the ages of 6 and 

17 years old should be exercising at least 60 minutes every day.10 Of these 60 minutes, the 

majority should be comprised of aerobic activity at a moderate-intensity. Additionally, 

children should engage in vigorous-intensity activities three days a week in addition to 

muscle-strengthening and bone-strengthening.  A study by Pirrie et al. found that 

engagement in moderate-vigorous intensity activities could be associated with improved 

cognitive performance in elementary age children, specifically in the planning processes 

(problem solving, behavior control).11 For example, there is evidence that children who 

engage in aerobic exercise and physical activity can have improved mental functioning, 

higher achievements in mathematics and reading, improved behavior, better executive 

function, higher response accuracy, and increased odds of passing academic achievement 

tests in Math and English.12-15 Additionally, total physical activity has been found to be 

systematically associated with physical and psychological/social indicators, in addition to 

cognitive health, with greater effects found for higher intensity activities.16 Light intensity 
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activity was positively related to cardio metabolic biomarkers.  Conversely, decreasing 

sedentary activity time is also associated with lower health risk among youth ages 5 to 17 

years.17  

Unfortunately, great strides are needed to achieve current recommendations in 

physical activity. In a study using accelerometers to assess physical activity, only 42 

percent of children and 8 percent of adolescents engaged in moderate- to vigorous-intensity 

activity on most days of the week for at least 60 minutes each day.18 In a small study 

conducted in inner-city Philadelphia with 4th to 6th graders, only 24.3% met the current 

public health guidelines for physical activity.19   

As children age, frequency and prevalence of physical activity declines. In one 

nationally representative study, children in the 6 to 11 age group recorded 88 minutes of 

moderately vigorous physical activity per day whereas youth 12 to 15 and 16 to 19 

recorded 33 and 26 minutes, respectively.20 Differences were noted based on ethnicity and 

race with white youth spending fewer minutes in vigorous physical activity. Weight status 

was also inversely associated with moderately vigorous physical activity. In a nationally-

representative sample, children aged 6 to 11 years old were the least sedentary group in the 

U.S. (males: 41.4 percent, 6.0 hours/ day; females: 43.4 percent, 6.1 hours/day). By age 16 

to 19 years old however, sedentary activity had increased by about 2.0 hours per day.21    

According to the 2015 Youth Risk Behavior Survey (YRBS), 72.9% of high school 

students were not physically active at least 60 minutes per day on all 7 days (82.3% 

females and 64.0% males).22 Less than half (42.4%) of students did not play on any sports 

team (47.0% females and 37.8% males). For the state of Virginia, the 2015 Middle School 

YRBS data showed that 67.3% of all students were not physically active at least 60 minutes 
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per day on all seven days (74.8% females and 60.1% males) and 35.8% did not play on any 

sports team during the past 12 months (38.5% females and 33.4% males).22   

Youth Sports in the U.S. 

 

One avenue for kids to reach physical activity goals is through organized youth 

sports. Every year, about 45 million children in the United States are estimated to 

participate in organized and school sports.23 At least one child of 75% of American families 

who have school-aged children participates in an organized sport.24 A 2008 study that 

combined two nationwide surveys on sports participation in the U.S. found that during the 

2006-2007 school year, among all age groups (third through 12th grade girls and boys), 

69.0% of girls and 75.0 % of boys reported to have been involved in organized sports.25 

Unfortunately, data are very limited on participation sports trends among younger children 

in the United States.  

Participation rates appear to be influenced by the type of community in which the 

child resides and income level of the families. Sports participation rates have been found to 

be higher among children who lived in suburban communities and who had parents with 

higher incomes than those who lived in rural communities.25 Across the entire U.S. there 

was a far greater percentage of youth involved in organized sports that were considered 

white than children of black/African-American, Hispanic, and Asian race and ethnicity. Of 

all U.S. female students participating in organized sports, 60% were white, 15% were 

African-American, 17% were Hispanic, and 8% were Asian. Of all the boys, 56% were 

white, 16% were African-American, 16% were Hispanic, and 13% were Asian.  In 2014, 

the United States Report Card on Physical Activity for Children and Youth awarded a 
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grade of “C-ˮ on overall participation of American youth in organized sports.26 A “C-ˮ 

indicates that the U.S. is only succeeding with about half of children and youth (41 to 60%) 

in providing support for structured physical activity. This was mostly due to the disparities 

that exist among youth in organized sports, ranging from the overwhelming larger amount 

of male versus female participation, and differences among ethnic and racial groups.  

Benefits Associated with Youth Sports 

 

Organized sports have been found to be beneficial to youth in several ways. First, 

they can help contribute to the recommended amount of physical activity they should be 

achieving, especially with regards to moderate and vigorous intensity physical activity. 

According to a study on organized sport and its associations with physical activity and 

other measures by Marques et al., youth who were involved in organized sports spent much 

more time in moderate to vigorous intensity levels than youth who did not play sports.27 

Furthermore, youth who participated in sports were determined to be 84% more likely to 

achieve the physical activity recommendations than those who did not.  Exercise at 

moderate and vigorous intensities can improve cardiorespiratory fitness of children as well 

as lead to increased bone mineral density, muscular strength, and increased endurance.27 

Organized sports at a young age can help children learn and refine their locomotor skills 

such as running, skipping, galloping, and jumping.28 They also facilitate the learning of 

object control skills.   

Sports have proven to be highly influential in shaping and strengthening character 

development. Children who are involved in sports learn many life skills such as teamwork, 

sportsmanship, persistence, goal-setting, self-confidence, self-efficacy, self-advocacy, 

communication, problem-solving, and achieving personal best.29 Finally, high school youth 
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who are involved in sports have been shown to be less likely to use steroids, use illegal 

drugs, take part in weight loss practices, smoke cigarettes, and more likely to consume 

fruits and vegetables than their non-sport participant counterparts.30   

Sports Participation and Physical Activity Levels 

  

Despite the benefits of organized sports, many children who participate in sports 

may not meet physical activity recommendations solely through organized sports. A study 

by Sacheck et al. investigated physical activity during soccer and its contributions to 

physical activity guidelines in children around 9 years old.31 These children were observed 

during a 50-minute soccer match through the use of accelerometers. Results showed that 

normal weight children were only meeting about 25% of the 60-minute per day physical 

activity guideline recommendation (overweight and obesity children were meeting even 

less). They were actually considered sedentary nearly half of the match (49.0%). 

Additionally, only 33% of the match was spent engaged in moderate-vigorous activity. 

Overall, the children only expended an average of about 80 calories during the entire 50-

minute match.   

A 2011 study by Leek et al. had similar findings. This article investigated physical 

activity during youth soccer and youth baseball/softball practices, also through the usage of 

accelerometers.32 Participants ranged from 7 to 14 years old. The practice times for soccer 

usually ran between 40 to 130 minutes, and during this time only 24.0% of players met the 

physical activity guidelines during practice. Softball and baseball practices were 35 to 217 

minutes long, and only about 2% of girl softball/baseball players and 32% of boy players 

met the recommended 60-minutes of physical activity during this time. Overall, youth sport 

participants spent an average of 30 minutes during practice in an inactive or sedentary state. 



 10 

Furthermore, for both sports children who were 7-10 years old tended to be more active 

overall compared to those who were 11-14 years old, boys were more active than girls by 

11 minutes during practices, and soccer players were more vigorously active than 

baseball/softball players by 17 minutes overall.   

Based on Bergeron’s literature review examining improvement of health through 

youth sports, it has been found that a large amount of sedentary time occurs in youth 

organized sports, especially when the children are younger.33 At this age, the children are in 

the early stages of learning the sport and getting familiar with coordination skills and there 

may be substantial waiting time as they are shown proper movements or skills. Coaches are 

also not necessarily trained to manage the children appropriately and ensure they are kept 

active enough, while creating a fun atmosphere as well. This can be misleading in terms of 

potential impacts on health and fitness, but may also discourage children if they become 

bored.   

Youth Dietary and Snacking Trends 

 

Dietary Patterns of Youth  

 

One of the major contributors to childhood obesity in the U.S. is the failure to 

maintain energy balance due to the rise in the consumption of energy-dense snacks in 

conjunction with poor dietary habits.34  According to MyPlate, children 4-5 years old 

should be consuming around 1200 calories per day if they are exercising less than 30 

minutes, and 1400 calories per day if they are exercising 30-60 minutes.35 Boys who are 

physically active more than 60 minutes in this age group should be consuming 1600 

calories, whereas girls who are exercising for this amount of time should be consuming 
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1400. The bulk of these calories should come from the following five food groups in these 

amounts: 1.5 cups of fruits, 1.5 cups of vegetables, 5 oz. of grains, 4 oz. of protein, and 2.5 

cups of dairy. MyPlate further recommends that children limit their intake of sodium, 

saturated fat, and added sugars to 1900 mg/day, 16 g/day, and 35 g/day, respectively.   

 Children typically start out eating healthy at a very young age, particularly with 

regards to fruit and dairy.36 In fact, most all children from 1-8 years old meet the 

recommended dietary intake for fruit, whereas only 15% of the overall U.S. population 

consume the recommended amount. More than half of children who are 1 to 3 years old 

either meet or exceed the recommended dietary intake for dairy. Vegetable consumption is 

very low among youth in the United States; only 25% of children ages 1-3 years old (10% 

boys, 15% girls) consume the recommended amount of vegetables. This percentage is even 

less among children 4-8 years old, which barely reaches 5%.  The majority of the U.S. 

population, nearly 100%, does not meet the dietary intake recommendations for whole 

grains. Americans have a much higher intake of refined grains, and children who are 

between 4-8 years old and 9-13 years old have an especially high intake compared to other 

age groups.   

Snack Trends among US Children  

 

Results from four nationally representative surveys showed that from 1977 to 2006 

the snacking prevalence among 2 to 18 year olds in the U.S. drastically increased from 

74.5% to 98.7%.37 Snacking was defined as snacking behavior that occurred outside of 

three established principal meals. Over this three-decade period, children who were 2-6 

years old had the most snacks per day compared to all other the age groups and increased 

their daily energy intake by 182 calories.   
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Notable increases in the average number of snacks consumed per day occurred 

between 1989-1996.38 During this time, there was a 24.0% to 32.0% increase in the average 

number of snacks consumed per day. The energy density of the snacks became greater than 

that of the meals, which remained stable over the years. By 2006, 27% of children’s daily 

energy intake was derived from snacks with children consuming up to three snacks per day 

in addition to regular meals. Desserts were the main contributors to snacking calories in 

2006, followed by salty snacks and sugar-sweetened beverages. From 1989 to 2008 

specifically, there was a notable shift away from fresh fruit consumption towards higher 

intakes of fruit juice, sports drinks, and fruit drinks. Children consumed less milk and 

obtained an increased amount of calories from sugar sweetened beverages such as sodas, 

sports drinks, and high-fat, high-sugar milk.39    

Once children begin kindergarten, their diets tend to suffer, becoming less nutrient 

dense and comprised of more saturated fats, added sugars, and refined grains, largely due to 

snacking patterns and the nutrition composition of snacks.36 Of all age groups, children 

between the ages 2 and 5 consume the most snacks per day; in fact, they are the most likely 

to consume four or more snacks per day. Fox et al. examined the diets of 1,461 U.S. 

children two to three years old and found that snack consumption was a significant dietary 

contributor of saturated fats, added sugars, and refined grains.40 Although 69.3% of studied 

children ate at least one portion of vegetables in a day, 86.5% ate at least one portion of 

fruit or 100% fruit juice in a day, and 39.3% ate whole-grain breakfasts, there were still 

85.8% of children consuming sugar-sweetened beverages, desserts, sweets, or salty snacks 

on a given day as part of a snack. Of all two and three year olds in the study, 46.1% 

consumed sugar-sweetened beverages in a day, with fruit-flavored drinks, carbonated soda, 
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and sweetened tea or coffee being the most common. The most eye-opening and 

concerning result of this study was the finding that 82-89% of preschoolers consumed more 

energy-dense, high-sugar, low-nutrient snack foods in a day than consumed fruits and 

vegetables in a day.  

Nutrient Composition of Snacks  

 

As snack rates continue to be on the rise, children consequently obtain the majority 

of their calories and nutrients from these types of foods. Snacks have been found to 

comprise nearly 38.8% of total calories and added sugars in children’s diets, and only 

contribute to 15%30% of important micronutrients.37,41,42 In fact, during 2013-2014, 

children 2 to 5 years old obtained the following from foods and beverages consumed during 

snacking occasions: 42.5% of total sugars, 28.5% of total fat, 30.1% of saturated fat, and 

31.1% of total daily energy intake.43  Children 2-5 years old and 6-11 years old consumed 

12 teaspoons and 18 teaspoons of sugar per day, respectively, primarily from desserts and 

sugar-sweetened beverages.44 Data from the National Health and Nutrition Examination 

Survey has shown that 40% of daily energy intake among 2-18 year olds comes from 

empty calories, with sugar-sweetened beverages comprising 22% of this figure, 

highlighting the role of snacks within overall diet.45  As snacking frequency increases, the 

amount of carbohydrate, total sugar consumption, and calories increases as well.46 Protein 

and fat intake decrease due to the increased levels of carbohydrate consumption.   

Although snacking has contributed to several negative patterns, nutrient data for 

boys 12 to 19 years old have shown that the rise in snacking has led to a positive and 

significant rise in intakes of vitamin A, vitamin E, vitamin C, and magnesium, and for girls 

a significant increase in vitamin C.  Snacking frequency did not have an effect on intakes of 
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folate, calcium, iron, phosphorous, or vitamin B6. All adolescents are more likely to meet 

their fruit recommendations as snack frequency increases, but unfortunately they are in 

conjunction with less desirable increases in added sugars and discretionary calories.   

Snacking Trends of Youth Sports Participants 

 

Among youth athletes, although research is limited, several snacking behaviors are 

consistent with national trends while others are different. A cross-sectional descriptive 

study by Tomlin et al. examined the food and beverage consumption of 4th and 5th grade 

children involved in sports vs. not involved in sports.47 Results showed that children who 

participated in sports consumed more total calories, fat, fiber, vegetables, and fruit servings 

than their non-sport participant counterparts. There was not a significant difference 

between sugar-sweetened beverage consumption among the two groups, and their 

macronutrient intakes were very similar. Another study involving middle and high school 

students that were members of either a power team sport, weight-related sport, or no sport 

found similar results.48 While there were not significant differences in diet between weight-

related and power team sport participants, there were significant differences between these 

athletes and those who did not play any sports. Those who played sports had higher intakes 

of zinc, calcium, iron, protein, and ate breakfast more often. However, even though sports 

participants had significantly higher nutrient intakes than non-sport participants, many 

(especially females) were still not meeting nutrient recommendations and would benefit 

from nutrient intake education.  
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Snacking at Sporting Activities  

 

Little research has been conducted on the availability of snack foods and beverages 

at different youth sports settings. An environmental scan study conducted by Irby et al. 

examined food consumption during minor league youth baseball games in the U.S. 

involving boys 8 to 11 years old.49 Six different teams were observed over the course of six 

weeks, and their snacking habits were recorded. Results regarding team snacks showed that 

72% of the snacks brought by parents were cookies, candy, crackers, French fries, chips, or 

popcorn. Of the beverages offered, 31.7% were water, 32.9% were diet soda, 26.8% were 

sugar-sweetened sports drinks, and 8.5% were regular sodas. During the game, 53% of the 

beverages consumed by youth players in the dugout were sugar sweetened, and 41% were 

water, diet sodas, or sugar-free drinks. Only 23% of concession foods purchased by 

spectators were healthy options, and regular soda was the beverage consumed the most.   

The unhealthy food items that are being consumed and offered in youth sports 

settings brings into question the thoughts of parents on the matter and how they feel about 

change. When asked about food environment changes in sports settings, parents seemed to 

be open to selling healthier foods at concession stands, but doubted that they would sell as 

much as candy or other unhealthful foods.50 Since concession stands are popular 

fundraising avenues for sports organizations, providing healthier foods could be unfeasible 

due to the potential (perhaps inevitable) drop in sales. Furthermore, several parents felt that 

there were many barriers to achieving healthy snacking at sport events. Parents expressed 

that they often felt pressed for time and therefore relied on convenience foods. Additional 

barriers included unhealthy foods being readily available and more appealing at the sports 
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sites, social marketing promotions of sports drinks, and parent’s own heating habits 

influencing the children.  

Parents’ Views on Sports Snacks  

 

Parents play a critical role in the selection and availability of snack foods and 

beverages among younger children yet little research has been conducted in this area. In 

one study investigating parents’ perceptions of foods and beverages that were being 

provided to their 6 to 13-year-old children who played youth basketball,50 parents reported 

that the food that their children typically consumed in sports settings was generally 

unhealthy -- high in sugar, fat, salt, and low in nutrients -- and that the beverages they 

consumed were either sports drinks or sugar-sweetened beverages. Overall, parents had 

mixed views about unhealthy snacks provided in sports settings. Some were favorable 

toward unhealthy foods because they considered them a “treat.” For example, several 

parents thought that snacks served after games served as a “reward” and that therefore 

snacks should not be given before or during games. Others felt that any negative 

consequence of the unhealthy snack was offset by the sports activity. Others did not 

approve the idea of unhealthy snacks at all. With regards to sports drinks, some parents 

thought sports drinks were necessary for replenishing electrolytes lost during play, while 

others thought they were too high in sugar and only needed if it was too hot outside. 

Parents also admitted a lack of awareness of the healthfulness of snacks because there were 

so many different varieties of a particular snack food to choose from.   

In another study, researchers distributed surveys among parents of youth 

recreational athletes with questions concerning the reason for snack choice, the most 

popular snack choices, how families typically ate on practice and game nights, and the 
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importance of snacks that were provided at games/practices.51 Two hundred parents 

answered the survey, and results showed that taste and convenience were the top reasons 

for choosing particular snacks, averaging 56% and 62%, respectively. The most popular 

snack choices were chips and juice. Parents (62%) also tended to go out to eat after games 

and practices, and 67.5% of parents thought that snacks were important to have at games.   

Level of competition and age of children also appears to play a role in snack and 

food choices. Parents in Thomas et al.’s study mentioned that the types of foods their 

children ate seemed to depend on whether they were on a competitive traveling team or a 

recreational team.50 Children who were on traveling leagues tended to eat out more often at 

fast food restaurants due to convenience. Children on recreational teams, on the other hand, 

tended to eat post-game treats more frequently. With regards to age, one parent stated, “It 

seems like the younger they are the parents bring a snack. Like my youngest son, parents 

are designated to bring a snack for after every game. My oldest son, no one brings snacks, 

usually they hit the concession stand.”  

Sports - and energy - drinks are even more unclear among parents, players, and 

even coaches. A large majority of people seem to believe that sports drinks are required for 

refueling their children’s bodies after playing sports.52 Sports drinks are defined as 

“beverages that may contain carbohydrates, minerals, electrolytes, and flavoring intended 

to replenish water and electrolytes lost through sweating during exercise.”   

The prevalence of sports drink consumption among children drastically increased 

from 1998-2008. During this time frame, sports drink sales reached an astounding $7.5 

billion53 as the nation simultaneously observed a 10% rise in the amount of children who 

drank sports drinks.39 Children went from consuming 255 milliliters per day to 289 
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milliliters per day.39 When reasons for such sharp rises in sports drink intake were 

examined, studies found that adolescents drank them in order to increase energy, improve 

sports performance, quench thirst, find a substitute for soft drinks54, or simply because they 

liked the taste.55 Interestingly, adolescents who were involved in sports did not list 

choosing sports drinks for rehydration purposes as a reason.54 Adolescents were more 

likely to drink more than one sports drink per day if they were Black or Hispanic, 

frequently ate fast food, had low physical activity levels, or if they were male.56  

Sports beverage consumption is considered appropriate among young athletes who 

exercise vigorously for very long periods of time under intense heat conditions and 

therefore do require electrolyte replenishment.52 Other young athletes, who do not 

participate in high-intensity activities for longer than one hour and are simply choosing 

sports drinks over water as a form of rehydration, are putting themselves at risk for 

excessive calorie, sugar, and sodium consumption. For example, per 8-ounce serving, 

Gatorade and PowerAde can contain up to 80 calories, 19g of added sugar, and 200mg of 

sodium.  

Energy drinks also prove to be problematic among youth. Compared to sports 

drinks, energy drinks typically contain high levels of caffeine (>150 mg/L) and sugar in 

combination with other ingredients and stimulants.52 The intent of energy drinks is to 

combat fatigue and boost energy. Among athletes, there may be the belief that they will 

also improve performance. Most research on energy drinks and potential consequences 

have been conducted with adults, not youth. Existing research is particularly alarming on 

the potential effects on youth. Many different energy drinks contain toxic levels of caffeine, 

up to 500 mg, when the lethal dose is 200-400 mg/kg. There are also concerns about 
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prolonged use of energy drinks leading to dependency and addiction, not to mention 

adverse effects on neurological and cardiovascular systems. Many sports drinks also 

contain high levels of electrolytes such as sodium, which provide no health advantage over 

water because children generally consume an adequate amount of electrolytes from their 

diet. Both sports and energy drinks contain various amounts of carbohydrates, and frequent 

consumption of carbohydrate containing drinks can increase children and adolescent’s risk 

for overweight and obesity due to the extra and unnecessary calories.   

Given the concerns about energy drinks and the fact that sports drinks are typically 

not needed, educational programs for parents and children are warranted to discern the 

differences between sports and energy drinks, the health risks they can impose, and when is 

considered an appropriate time for consumption of carbohydrate containing beverages. The 

American College of Sports Medicine (ACSM) recommends that parents monitor 

children’s hydration status by observing their urine color or by weighing them before and 

after exercise.57 Active children should not have caffeinated or carbonated fluids 

throughout the day or while engaging in exercise. The best way children should rehydrate 

is by drinking enough water to replace the weight that was lost during exercise, which is 

equal to consuming about 0.3 oz. per pound of the child’s weight each hour after exercise. 

Water should be promoted above sports and energy drinks for hydration purposes. In order 

to ensure absorption, the ACSM also recommends that children eat healthy foods that 

contain salt such as pretzels, salsa, or pickles. Additionally, foods such as fruits and 

vegetables, soups, and vegetable juice can be used as optimal alternatives to sports drinks 

for electrolyte replenishment.58   
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Impact of Coaches in Youth Sports 

 

Coaches are largely influential in sports settings and often serve as behavior role 

models because children can end up spending much more time at practice with coaches 

than at home with their own families.24 However, very little is known about coaches’ 

perceptions or attitudes towards sports snacks or nutrition in general in the youth sport 

environment, especially for younger children. According to an article by Manore et al., 

high school coaches or coaches that are not full-time generally do not have sufficient 

knowledge about nutrition and are not trained to give information about sports nutrition.59 

Additionally, of the two to four million little league coaches in America, less than 20% 

have formal coach training; the percentage is even lower for high school coaches (8%).24  

Correspondingly, most youth coaches are not familiar with appropriate strength and 

conditioning for youth athletes, how to treat injuries, how to perform CPR or operate an 

automated external defibrillator (AED), or how to use basic first aid with the exception of 

higher level teams that are more competitive.   

The ACSM, as well as several other partner organizations, recognize that there are 

many barriers related to coaching and opportunities for improvement.29 Barriers include 

training, finding quality coaches, and creating practices that facilitate optimal physical 

activity engagement. In an effort to help combat these barriers, the ACSM and its partners 

have recommended that all youth sports organizations adopt the 7 Design Filters model into 

their programs, which consists of seven factors that contribute to a happy sports experience 

for kids: universal access, age appropriate, dosage and duration, fun, incentives and 

motivation, feedback to kids, and coach/mentor/teach. In addition, the ACSM has 

recommended the following: the implementation of a nationally-recognized coaching 
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education/certification program; making both parents and coaches aware of the benefits of 

sports participation among young athletes; investing in coach education for parent 

volunteer coaches of youth 6 to 12 years old; providing consistent messaging to coaches, 

parents, and athletes through nutrition education programs; and training coaches to be a life 

teacher to their athletes as well as a motivator to win.   

Interventions to Improve the Sports Food Environment 

 

Despite the call for educational programs around sports nutrition, very few 

programs have been featured within the scientific literature. In one study, nudging 

combined with economic incentives was utilized at an outdoor community pool next to a 

recreational facility in Alberta, Canada.60 Nudging consists of making changes to the 

environment in order to elicit or cue voluntary shifts in behavior. The intervention 

consisted of three different components: 1) altering the presentation of only the healthy 

items that were on the concession stand menu with the intent of making them sound more 

appealing to children; 2) providing taste-testing to everyone at the pool of the healthy items 

on the menu (for 8 days); and 3) posting signs advertising a 30% discount on the healthy 

items of the menu. Unfortunately, overall the intervention was shown to be ineffective 

overall in influencing dietary changes among pool patrons. Taste-testing appeared to be the 

most impactful technique, causing a 30% increase in the sale of healthy items among the 

sub-sample. There was no observed impact on the sale of healthy items in the full sample. 

Interestingly, the type of food purchased seemed to be influenced by whether it was 

purchased by an adult, child, or adults with children. Purchases made by children alone 

consisted of foods that were significantly higher in caloric content than purchases that were 
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made by just adults or adults with children. Adults also tended to choose unhealthier items 

when accompanied by children than when alone.    

Snack Policies and Guidelines 

 

Evidence exists supporting the fact that environmental changes, policy 

implementation, and guidelines can have a broad and positive impact on the eating 

behaviors and physical activity behaviors of children. For example, the United States 

Department of Agriculture’s nutrition standards for the National School Lunch and 

Breakfast programs that were implemented during the 2012-2013 school year and aligned 

with the Dietary Guidelines for Americans were found to be successful at increasing 

children’s exposure to healthy foods.61 The new nutrition standards were meant to increase 

the availability of fruits, vegetables, whole grains, fat-free milk, and low-fat milk in school 

meals, and reduce sodium, trans fat, and saturated fat.62 A study by Bergman et al. 

examined the mean nutrient content of meals in four different elementary schools before 

and after implementation of the nutrition standards for the National School Lunch and 

Breakfast Programs. Results were overall successful and showed visible improvements: 

meals post implementation had significantly less calories from saturated fat (pre 

implementation: 9.25% of calories from saturated fat, post implementation: 5.77% of 

calories) and decreased sodium (1,148 mg pre implementation, 844 mg post), as well as 

increased fiber content (4.4 g pre implementation, 9.2 g post).63 These changes reflected 

overall increases in nutrient-dense, low-calorie foods such as fruits, vegetables, and whole 

grains (as indicated by increased fiber). According to the United States Department of 

Agriculture (USDA), over 90% of all schools that adopted the new nutrition standards were 

successfully meeting them, and as a results kids were eating 16% more vegetables and 23% 
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more fruit.64 Furthermore, a large majority of after school programs across the nation ended 

up adopting and endorsing USDA standards that were established for the National School 

Lunch Program.65   

Related to youth sports, currently, there appears to be limited research detailing 

official nationwide nutritional standards or guidelines in the U.S. that are in place for 

organized sports to follow. One example that could be endorsed by local organized sports 

could be the North Carolina Alliance of YMCAs and the Statewide Pioneering Healthier 

Communities task force guidelines:66  

 “It is the position of [insert YMCA Association] that youth and adolescents 

participating in sports shall have access to healthy foods and beverages as part of 

pre-game, midgame, and post-game meals and snacks, particularly when those 

foods and beverages are provided by the sponsoring organization or school.”    

  

The NC Alliance of YMCAs developed an adaptable toolkit meant to help YMCAs to take 

action and carry out this position statement. The toolkit is very easy to follow and comes 

with training materials for coaches, policy change guidelines, information on how to talk to 

parents, and resources for marketing as well as promotion. Since 350,000 youth are 

enrolled in YMCAs in North Carolina, encouraging and implementing nutrition guidelines 

will have tremendous impact.  All YMCAs and other sports organizations nationwide 

should work to adopt guidelines like these. Sport organizations are the perfect place for 

policy implementation because of their extreme influence over their participants and the 

amount of reach they have. However, concepts from these guidelines could be used to form 

snack policy guidelines for youth sports organizations across the country.    
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Conclusion 

In summary, childhood obesity is a significant public health concern in the U.S. 

Although it is multi-factorial, lack of physical activity (and sedentary activity) and dietary 

trends play a role. The Physical Activity Guidelines for Americans recommend that youth 

ages six to 17 years old engage in daily physical activity for 60 minutes a day, comprised of 

bone-strengthening, muscle-strengthening, and aerobic activities.10 According to MyPlate, 

children 2-5 years old should be consuming around 1000-1600 calories per day, depending 

on their age, sex, and activity level.35 Their diets should be comprised of whole fruits, 

various vegetables, whole grains, a variety of proteins, and low-fat dairy. In addition, foods 

and beverages containing sodium, saturated fat, and added sugars should be limited. Yet 

most youth are not meeting either recommendations, even those participating in sports.  

Organized sports could provide an opportunity to address shortfalls in physical 

activity while supporting healthy eating and dietary recommendations. For example, 

coaches and sports organizations have the ability to support a positive food environment 

and culture around sports by implementing interventions and even policies to encourage 

healthy, nutritious snack foods and beverages. However, youth sports settings are not 

conducive to healthy eating. The types of snacks offered in these venues include sugar-

sweetened beverages, dessert-based snacks, and other low-nutrient energy-dense foods. 

Interventions exist for youth in a variety of other settings, but few exist for youth sports 

settings.   

The overall goal of this study is to better understand the youth soccer setting as an 

opportunity to address childhood obesity. Specific objectives include: 1) assess snack 

offerings of parents and coaches of young, recreational soccer players; 2) observe snack 

offerings for young, recreational soccer players at combined practices and games; and 3) 
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determine the level of physical activity among young soccer players to compute 

approximate energy expenditure in relation to snack offerings.  

To date, there is little to no research available the perceptions of coaches of young 

children toward sports snacks and beverages and policies to support healthy eating. 

Additionally, the majority of the research that has been done on physical activity and sports 

snack trends has been focused on high school or college athletes, not younger audiences 

that may be more malleable and developing physically and cognitively more rapidly. 

Research is severely limited among the very young athlete population. More research is 

also needed on the attitudes of both parents and coaches towards sports snacks, the 

reasoning behind their decisions regarding snacks, and their feelings towards implementing 

policy changes to improve the sports health environment.   
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INTRODUCTION 

Parents and caregivers play a critical role in the selection and availability of foods and 

beverages among younger children, including snacks.1 For example, they influence the diets of 

children by providing food/beverages for their children at home, having control over food 

availability, and by role-modeling. Their role can extend beyond the home to other settings, such 

as schools and even sports events.  

It is estimated that 45 million youth play sports each year.2 Studies have shown that 

children who participated in sports consumed more total calories, fat, fiber, vegetables, and fruit 

servings than their non-sport participant counterparts.3 Those who played sports had higher 

intakes of zinc, calcium, iron, protein, and ate breakfast more often.4  However, even though 

sports participants had significantly higher nutrient intakes than non-sport participants, many 

were still not meeting nutrient recommendations. 

Available studies have shown that, in youth sports settings, parents had mixed views 

about the provision of unhealthy snacks.5 Many parents viewed snacks as a reward for their 

children, and believed that any negative consequences of unhealthy snacks were offset by the 

sports activity. Another study showed that parents chose snacks for their children based on taste 

and convenience.6 With regards to coaches, very little is known about coaches’ perceptions or 

attitudes towards sports snacks or nutrition in the youth sports environment, especially for 

younger children, despite the fact that coaches can be considered caregivers and can exert 

influence and impact. For example, when children are involved in sports, they are often in direct 

contact with their coaches most days of the week, and look up to their coaches as leaders and 

mentors. Coaches have the ability to impart nutrition education and influence snacking while 

they are participating in games and practices. Generally, high school coaches or coaches that are 

not full-time do not have sufficient knowledge or training in sports nutrition.7  
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Given the special caregiver position that parents and coaches share, having knowledge of 

the perceptions, opinions, and practices of parents and coaches with regards to snacking is 

valuable. The goal of this research study was to assess snack offerings and perceptions of parents 

and coaches of young, recreational soccer players.  

METHODS 

Research Purpose 

The purpose of this study was to assess snack offerings for young, recreational soccer players at 

combined practices and games.   

 

Subjects 

 

The total subject sample pool included all coaches and parents with at least one child (girl or 

boy) participating in recreational under five (U5) and under six (U6) soccer within the New 

River United soccer league (NRU), located in Southwest Virginia. Each year the number of 

children who participate varies. Approximately 120 children and their parents and 22 coaches 

were eligible to participate from the U5 and U6 soccer teams. Parents and children were required 

to speak and understand English.  For recruitment purposes, study flyers (see Appendix G) were 

disseminated through the New River United email listservs to all U5 and U6 coaches and 

parents. Voluntary, informed consent was implied through the completion of the questionnaires. 

A letter of support was obtained from the director of the NRU for study approval (see Appendix 

F). This study was approved by the Virginia Tech Institutional Review Board (see Appendix E). 

 

Setting 

The New River United soccer league is housed in Christiansburg, Virginia, and recruits players 

primarily within Montgomery County beginning at age five and up to an adult league to 
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voluntarily participate in paid recreational, academy, and travel soccer teams.8 Montgomery 

County has a population of 96,467 individuals, 51.8% male and 48.2% female.9 The majority of 

residents are white (88.2%), with smaller percentages of Asian (7.0%) and black/African 

American (5.0%), and other (1.7%). Three percent of residents identify as being Hispanic/Latino.  

The median age of the population is 27.5 years with individuals five to 14 years old comprising 

8.7% of the population. The median household income is $46,663, and 24.8% of individuals live 

below the poverty level.  Montgomery County houses a large university. 

 

Overall Hypotheses 

1) Snacks offered to young, recreational soccer players at home will be considered low-nutrient 

energy-dense foods and beverages, not consistent with the Dietary Guidelines for Americans 

2015; 2) Coaches will be receptive to snack policies at combined soccer practices/games.  

 

Procedures  

We developed two different surveys for our study: the Beverage and Snack Questionnaire for 

Coaches and Team Parents and the Beverage and Snack Questionnaire for Parents. We defined 

a coach as the head of a team, responsible for teaching and training the athletes. A team parent 

was defined as a coach’s assistant, usually in charge of facilitation, communication, delegation, 

and coordination. Parents were defined as the caregivers of the young soccer participants. 

The Beverage and Snack Questionnaire for Coaches and Team Parents and Beverage 

and Snack Questionnaire for Parents surveys were modified versions of the Beverage and Snack 

Questionnaire 2 (BSQ2).10 The BSQ2 was a modified version of the Beverage and Snack 

Questionnaire (BSQ), a validated survey (developed for the Policy Legislation and Nutrition 
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Research Project) that was used to assess the frequency of the consumption of certain snacks and 

beverages among young adolescents.11 Neuhouser et al. proved in a development and validation 

study that the BSQ was a reliable method that could be used by nutrition researchers for 

evaluating snack and beverage consumption both in school and away from school.  

Data from the Beverage and Snack Questionnaire for Coaches and Team Parents and 

Beverage and Snack Questionnaire for Parents were collected and processed through QualtricsTM 

survey manager, which was encrypted with Transport Layer Security in order to ensure that all 

communications between the QualtricsTM server and the web browsers were secure and that all 

data transmitted were protected. Surveys were distributed on IPads in-person to U5 and U6 

coaches and parents before and after soccer practices/games. Participants were also given the 

opportunity to complete the questionnaires on their personal computers through the online 

QualtricsTM survey manager. No personal, identifying information was gathered. The intent of 

these questions was to gather information about the type of snack foods and beverages children 

were offered at home, as well as the weekly frequency and rationale for snack choices.  

The Beverage and Snack Questionnaire for Coaches and Team Parents was divided into 

four different sections: socio-demographic information; beverage availability at home; snacks 

available at home; and snack policies (of the soccer organization). Question responses included 

ranking format, matrix (frequency), multiple choice (single and multiple answer), and yes/no. 

The Beverage and Snack Questionnaire for Parents was also divided into four different sections: 

socio-demographic information; snack foods available at home; snack beverages available at 

home; and attitudes toward snack foods/beverages provided after games. The question format 

was the same as above.  See Appendix A for all survey questions. 
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Compensation 

All coaches who participated were given $20 as compensation, and all parents who participated 

were entered into a raffle for a $50 gift card (with five total being distributed).   

 

Data Analysis 

Data was analyzed through QualtricsTM survey manager. A report was generated through the 

QualtricsTM software and descriptive statistics were computed across all questions to compare and 

identify similar answers. 

RESULTS 

Beverage and Snack Questionnaire for Coaches and Team Parents  

Participants 

A total of 23 individuals completed the questionnaire. All respondents who answered (n=21, 

100%) identified themselves as white and non-Hispanic. A little less than half of the respondents 

were male (n=9, 42.9%), over half were female (n=12, 57.1%), and 66.6% (n=14) were 30 to 49 

years old. The majority of respondents (n=16, 80.0%) reported a household income of greater 

than $70,000 per year. 

 

Snack Practices and Policies at Soccer Practices and Games 

The most popular form of supporting more healthful snack foods and beverages at soccer events 

was by suggesting or helping set up a shared snack schedule (n=18, 40.0%), followed by asking 

each parent to have the child bring a water bottle to the practice/game (n=12, 26.7%). Six 

respondents (13.3%) offered to bring snacks to all practices (in place of parents). Very few (n=2, 

4.4%) requested limits on what snacks were brought. One coach/team parent stated, “I allowed 
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parents to opt out of the snack rotation. I requested that parents participating make the snack 

small and to make healthy snacks. Beverages aren’t necessary because all kids should have 

water.” Another coach/team parent said, “I didn’t encourage a snack sign up as I often do not 

like the snacks brought by other parents that were high in sugar.” A third coach/team parent 

stated that he or she “recommended that kids bring their own water bottle and created google 

docs snack signup sheet for parents.”  

Almost three-quarters of coaches and team parents (n=8, 72.7%) reported that they would 

be willing to set limits on what snacks could be offered to their teams. Nearly all respondents 

(n=21, 91.3%) claimed that they would be willing to recommend healthy snacks like orange 

slices, and 52.2% (n=12) said they would be willing to request water only as a beverage. One 

coach/team parent stated that they would like to model good behavior for the team parents by 

“bringing a healthy snack to the first game/practice of each season.” More than half (n=12, 

54.6%) of coaches and team/parents reported that they did not know whether or not snack 

policies were in place, and the remaining percentage said there were no snack policies.  

 

Beverages at Home 

When asked about their own children’s (who were also participating in either U5 or U6 soccer) 

beverage intake frequency, all participants reported that their children consumed no diet soda, 

energy drinks (such as Red Bull™), and sweetened coffee or tea the past week. Other beverages 

with lower consumption rates were fruit drinks, sports drinks, flavored waters, and regular soda. 

One-hundred percent fruit juice and milk were consumed more frequently, but less than 

unflavored water. Unflavored water was reported as being ingested at least 5 to 6 times per week 

(and the only beverage they reported at 7 times per week aside from milk).  In fact, 68.8% 
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reported that their children had unflavored water 7 times during the past week, and 31.3% 

claimed their children had unflavored water 5 to 6 times.  Nutrition was the highest ranked factor 

for choice of beverages. It was ranked first by 93.3% (n=14) of those who responded. 

Convenience was consistently ranked second and cost third.  

 

Snacks at Home 

When asked about children’s snack food frequency during the past week, fruit was the most 

frequently consumed item. Nearly two-thirds of respondents (n=10, 62.5%) reported that their 

children consumed fruit 7 times the previous week. Unlike with beverages, there were no 

categories in which no consumption was reported. A number of items were reported as 

consumed by children one to two times in the previous week: candy; cookies, brownies, pies, and 

cakes; donuts, pop tarts, or other breakfast pastries; low- or fat-free fat frozen desserts; regular, 

nonfat, or low-fat potato chips; and regular ice cream and milkshakes. Forty-four percent of 

respondents (n=7) reported that their child ate salty snacks 3 to 4 times in the past week, such as 

Goldfish™. In the past week, 56.3% of respondents (n=9) reported that their child ate vegetables 

7 times. Aside from salty snacks (6.3%), vegetables and fruits were the only other snacks to have 

been reportedly consumed by children 7 times in the past week.   

Much like the beverage data, nutrition was ranked as the number one factor in choosing 

snacks by 80.0% (n=12) of respondents, followed by convenience at number 2 (n=8, 53.3%), and 

cost at number 3 (n=9, 60.0%). Interestingly enough, 59.1% (n=13) reported not limiting snack 

options with their own child. However, those who did set limitations with their own child (n=9, 

40.2%) stated that they did so by making water the primary beverage option, offering various 
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health items that the child could choose from to snack on, and by encouraging fruits and 

vegetables over junk food or less nutritional choices. 

 

Beverage and Snack Questionnaire for Parents 

Participants 

 A total of 44 respondents completed the questionnaire, a response rate of 36.7% (total eligibility 

= 120). Of the respondents who answered, the majority identified as white (n=30, 96.8%) and 

non-Hispanic (n=28, 93.3%). About three percent of respondents identified as Asian (n=1) and 

6.7% reported to be Hispanic/Latino (n=2). Over half were female (n=24, 77.4%), and 96.6% 

(n=30) were 30 to 49 years old. Eighty percent of parents (n=24) reported an annual income 

greater than $70,000 per year. 

 

Beverages at Home 

When asked about the number of drinks their children consumed in the last week, the majority of 

parents (68.6% to 100.0%) reported that their children had no fruit drinks, sports drinks, flavored 

waters, diet soda, regular soda, energy drinks, sweetened coffee/tea, 1% or fat-free flavored milk, 

regular or 2% flavored milk, and 1% or fat-free white milk in the past week. Respondents also 

reported that 42.9% of children (n=15) consumed 100% fruit juices 1 to 2 times in the last week. 

Unflavored water and regular/2% white milk were reported as the most frequently consumed 

beverages (7 times in the last week). Nutrition was the highest ranked reason for beverage 

choice. Nearly eighty-eight parents ranked nutrition as number 1 (n=29), followed by 

convenience at second (n=14, 42.4%), convenience again at third (n=15, 45.5%), and other at 

fourth (n=22, 66.7%).  
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Snacks at Home 

According to 58.1% of respondents (n=18), fruits and vegetables were the most frequently 

consumed snack in the past week. Fruits and vegetables were both reportedly consumed 7 times. 

Salty snacks, candy, cookies/brownies, and regular potato chips were the second most frequently 

consumed foods (3-4 times in the last week, 16.1%-38.7%).  Low-fat and fat-free chips, low-fat 

and fat-free desserts, regular ice cream, and donuts were the least frequently consumed snacks. 

The following snacks were consumed by their children 1-2 times in the last week: low-fat potato 

chips; regular potato chips; candy; breakfast pastries; cookies, brownies, pies, and cakes; nonfat 

frozen desserts; and regular ice cream/milkshakes.  

Nutrition was ranked the number 1 reason for snack choice by 86.7% of respondents 

(n=26). Convenience was ranked second, followed by cost.  

 

Snack Practices and Policies at Soccer Practices and Games 

The majority of respondents reported that they do participate in group snacks (n=29, 93.6%). 

When parents were asked if they feel pressure from other parents or their children to bring 

certain snacks, 82.7% (n=24) said they did not feel pressure from parents and 65.5% (n=19) said 

they did not feel pressure from their children. However, parents somewhat contradicted 

themselves when asked why they support team snacks. Twenty-six percent of respondents said 

they support team snacks because their child wants them to bring a snack, and about forty-two 

percent of parents think that snacks are expected from other parents and help reward children for 

playing. In addition, 24.2% of parents chose “snacks are important for nutrition/recovery 

purposes” as a reason for supporting team snacks. One parent stated that they support team 

snacks because “…kids look for it after playing and are disappointed if it’s not there.” Another 
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parent said snacks were part of the fun the children have with their teammates, and another 

mentioned that team snacks appear to be expected by the coaches because they ask parents to 

sign up to bring snacks. One parent stated that they do not support team snacks. When asked 

what types of snack foods parents were planning on bringing to the teams, the most popular 

answers were fruit, fruit juices, granola bars, water, and GoldfishTM. 

DISCUSSION 

Survey results highlighted many mixed responses parents and caregivers have toward 

snacking and sporting activities. For example, parents in our study reported that “nutrition” was 

the main reason behind snack and beverage choices over convenience. This was reflected in 

many of the frequently consumed items, such as fruits, vegetables, water, and milk – yet parents 

and caregivers also reported many popular items not necessarily considered nutritious but 

convenient, such as chips, candy, and cookies. Past studies on parent perceptions showed that 

some parents did not approve of unhealthy snacks at all whereas others viewed them as rewards 

or treats that had little to no negative consequences because they were offset by the sports 

activity.5 Furthermore, several parents in these past studies believed that sports drinks were 

necessary for sports recovery, whereas others thought they were only required if it was too hot 

outside. Additionally, parents’ definitions of what a snack should be often differ. One study 

found five different themes surrounding parents’ thoughts on snacks: 1) snacks involve less 

preparation, balance, and sustenance than meals, 2) snacks are not “real food”, 3) mothers like 

tasty snacks just like their kids, 4) appealing snacks help to manage children’s behavior, and 5) 

highly preferred snacks should be kept out of children’s reach.12 The role of snacks as nutritional 

sources of food was hardly mentioned by the mothers in this study. 
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Our results from the Beverage and Snack Questionnaire for Parents were somewhat 

reflective of national trends. In the United States, over 85% of children consume sugar-

sweetened beverages, desserts, sweets, or salty snacks on a given day as part of a snack.13 Past 

studies have shown that snacks and drinks provided to children participating in youth sports were 

considered low-nutrient and high in sugars, fat, and salt.5,14 Beverages were often sugar-

sweetened or sports drinks. Although parents and coaches in our study reported low frequency of 

consumption of these types of snacks, they were still offered nonetheless.  

Little is known about coaches’ attitudes towards snacks and beverages, however it is 

recognized that coaches of younger children generally do not have sufficient knowledge about 

nutrition and they usually do not have the training needed to provide sports nutrition 

information.7 For reference, of the two to four million little league coaches in America, less than 

20% have formal coach training, and only 8% of high school coaches are formally trained.15 In 

our study, coaches reported a high frequency of water, fruit, and vegetable consumption among 

their own children at home compared to all other beverages and snacks. Similar to parents, 

nutrition appeared to be favored as the main reason behind snack and beverage choices, and this 

was reflected in the coaches’ responses regarding their feelings towards snacks post-soccer 

games and their receptivity to recommending nutritious options for their teams and setting limits 

on unhealthy offerings.  

 

Limitations 

The survey instrument was adapted from existing surveys, but not tested for validity and 

reliability. The questions were also designed to be easy for the respondent, but could have been 

re-worded to allow for easier interpretation and more in-depth analysis. For example, the 
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responses for frequency of snack and beverage consumption included 1-2 times, 3-4 times, etc. 

The analysis then required for them to be categorical rather than numeric and therefore did not 

allow for the calculation of mean values. Additionally, few questions addressed attitudes and 

perceptions of both parents and coaches, as well as the extent of their knowledge on nutrition. 

The surveys did not allow for individuals to state whether they were a coach or a team parent. 

Therefore, we had no way to distinguish between the two. 

 Due to the nature of the setting of where our study took place, there may be lack of 

generalizability of the results. The majority of the respondents stated they had an annual income 

greater than $70,000 per year, and were predominantly white. Recreational soccer for U5/U6 

players does require a fee, however, families whose income is below the federal poverty level 

can qualify for need-based grants. This contributes to lack of generalizability as well, since there 

may be differences in behaviors between parents who can afford recreational soccer and those 

who cannot.  

Timing was another limitation. Initially, surveys were distributed in-person to coaches 

before or after the soccer practices/games. However, this only allowed for a very small window 

of time for the surveys to be completed, because coaches were either busy setting up the fields 

and organizing their players prior to practice or quickly cleaning up and heading home 

immediately following the games. As a result, coaches may have been rushed or distracted while 

filling out the written surveys, which could have impacted or influenced their answers. The same 

could be true for parents. The best time to collect survey data from parents in-person was during 

practice, but in order to get as many responses as possible, survey collection sometimes took 

place during games as well. Online surveys were developed to address these constraints and sent 
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through the email listserv to all parents and coaches so that they could complete the surveys at 

their own convenience without any pressure or distractions.  

 

Implications for Research and Practice 

The results from the surveys suggest that coaches and parents value nutrition and are willing to 

set limits on snacks that are brought to soccer games as well as to encourage healthy foods over 

unhealthy options. Snack policy implementation would be beneficial in that it would set uniform 

standards for what kinds of snacks should be provided to the children, and since the parents and 

coaches that responded to our surveys were so open to limiting snack options, there is reason to 

believe they would accept snack policies and react positively towards them. Future research 

studies should create more extensive surveys that can fully grasp the perceptions of parents and 

coaches regarding sports snacks. Focus groups in which parents and coaches can verbally share 

their ideas and opinions would provide valuable information as well. These should be 

implemented among several different youth sports organizations in order to include various types 

of sports, cultures, and locations, while also ensuring a greater sample size.  
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CHAPTER THREE 

STUDY 2: OBSERVATIONS OF SNACK FOODS AND BEVERAGES 
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INTRODUCTION 

Snacks have been found to comprise nearly 38.8% of total calories and added sugars in 

children’s diets, and only contribute to 15%-30% of important micronutrients.1,2,3 Children who 

are between 2-5 years old are more likely to consume up to four or more snacks per day, which is 

more than any other age group. Snacks generally tend to be high-calorie foods or beverages that 

have low nutrient-density and high amounts of sugars, sodium, and fat. Among children 2 to 5 

years old during 2013-2014, for example, 42.5% of total sugars, 28.5% of total fat, 30.1% of 

saturated fat, and 31.1% of total daily energy intake came from foods and beverages consumed 

during snacking occasions.4  

Youth sports settings are large contributors to the snacking trends of children. Children 

often receive unhealthy foods and beverages as post-game snacks from parents and coaches, or 

acquire unhealthy foods from available concession stands.5,6 Since children who are involved in 

organized sports spend so much time in this setting, and 45 million children in the United States 

are estimated to participate in sports each year, it is critical to get an idea of the types of popular 

snacks and beverages that are being provided to them post-game.7 For example, in a 2014 study 

that observed snack offerings at youth baseball games, 72% of the snacks brought by parents 

were cookies, candy, crackers, french fries, chips, or popcorn.5 During the games, 53% of the 

beverages consumed by youth players in the dugout were sugar-sweetened. We want to know if 

these types of observations would also be seen in other youth sports settings.  

The purpose of this study was to observe snack offerings for young (U5-U6), recreational 

soccer players at combined practices and games at the NRU soccer league organization. 
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METHODS 

Overall Hypothesis 

 Snacks and beverages offered post soccer games will be considered energy-dense, low-nutrient, 

and will have high-sugar content, not consistent with the 2015 Dietary Guidelines for Americans. 

 

Participants 

The subject sample pool of soccer snacks and beverages included items offered by all coaches 

and parents within the New River United soccer league (NRU), located in Southwest Virginia. 

The total potential reach of the snacks included approximately 120 children participating in the 

U5 and U6 soccer teams. This study was considered exempt by the Virginia Tech Institutional 

Review Board as no personal information was collected on human subjects in the study, only 

observations of snack offerings. 

 

Procedures 

Snack observations for multiple, randomly selected teams were recorded onto an Observational 

Checklist (see Appendix B) by trained researchers following all scheduled combined 

practices/games in order to identify popular snack foods and beverages. This checklist was 

adapted from the observational checklist developed by Farris in her study “Improving the 

Nutritional Quality of the Lunches of Elementary School Children.”8 The checklist was divided 

into four different sections: fruit, savory snacks, sweet snacks, and beverages. Fruit snacks were 

defined as grapes, apples (whole or sliced), oranges (whole or sliced), mandarins (in water or in 

syrup), bananas (whole or half), strawberries, raisins, mixed fruit cups (in water, syrup, or juice), 

apple sauce, or other. Savory snacks included foods such as chips, pretzels, GoldfishTM, Cheez-

itsTM, cheese sticks, bagels, Nutri-GrainTM bars, energy bars, crackers and cheese, popcorn, trail 
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mix, yogurt, or other. Sweet snacks included foods such as pudding, jello, jello with fruit, Rice-

KrispiesTM, gummy bears, fruit snacks, mini candy bars, cupcakes, cookies, and other. Beverages 

were defined as fruit drinks and fruit juice, yogurt drinks, sports drinks, soda, water, milk, or 

other. Researchers recorded the brand, type, and size of each snack or beverage they observed 

and documented them in their appropriate section.  

 

Compensation 

There was no compensation for this portion of the study.  

 

Data Analysis 

Data for all recorded foods and beverages were entered into MS Excel.TM Nutrition information 

was obtained through Nutritionist ProTM Diet Analysis software (version 5.1, Axxya Systems, 

Stafford, TX, 2009). Because consumption was not observed, mean values were calculated for 

two different scenarios: 1) the child had one snack or one beverage, and 2) the child had one 

snack and one drink. Mean values across all snack foods and beverages were computed for the 

following key nutrients for young children: calories, protein, fats, carbohydrates, fiber, sugars, 

and sodium.  

RESULTS 

Snacks 

18 different teams were randomly selected to be observed. A total of 33 different snacks were 

recorded. Of these snacks, 6 were in the fruits category, 20 were in the savory category, and 7 

were in the sweet category. Mean values for snacks were as follows for each nutrient: 125.0 
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kcals, 2.3 g of protein, 18.9 g of carbohydrates, 4.7 g of fats, 162.5 mg of sodium, 1.1 g of 

dietary fiber, and 7.0 g of sugars.  

The most commonly offered snacks included mandarins/tangerines (offered n=3 times, 

9.1%), applesauce (offered n=3 times, 9.1%), Cheez-ItTM crackers (offered n=3 times, 9.1%), 

GoldfishTM (offered n=2 times, 6.1%), popcorn (offered n=2 times, 6.1%), energy bars such as 

ClifTM bars (offered n=2 times, 6.1%), cheese (both string and sliced - offered n=2 times, 6.1%), 

cookies (offered n=4 times, 12.1%), and Teddy GrahamsTM (offered n=3 times, 9.1%). Of all the 

different snack categories, which included fruit, savory, and sweet, the savory group had the 

most recorded observations (n=20, 60.6%). See Table 1. Fruit had the least amount of recordings 

(n=6, 18.2%). See Table 2. No vegetables were offered as a snack.   

 

Table 1: Nutrient Values of Savory Snacks Offered to Young Children during Combined Snack Practice and Games 

Savory Snacks 

Times 

Offered 

(n) 

Serving 

Size 

Calories 

(kcal) 

Protein 

(g) 

Carb 

(g) 

Fat 

(g) 

Sodium 

(mg) 

Dietary 

Fiber 

(g) 

Sugar 

(g) 

Sunshine Cheez-It 

Crackers, Original 
2 42g 210.0 4.2 23.8 11.2 350.0 0.7 0.0 

Sunshine Cheez-It 

Crackers, White 
Cheddar 

1 42g 210.0 4.2 26.6 9.8 322.0 0.7 0.0 

Kraft String Cheese, 

Mozzarella, 2 % 
Reduced Fat Milk 

1 1 stick 70.0 8.0 0.0 4.5 190.0 0.0 0.0 

Teddy Grahams 

Graham Snacks, Honey 
3 28g 121.3 1.9 21.5 3.7 93.3 1.9 7.5 

Pepperidge Farm 

Goldfish Crackers, 

Cheddar Cheese 

2 43g 200.7 5.7 28.7 7.2 358.3 0.7 0.7 

Orville Redenbacher's 

Microwave Popcorn, 

Butter, Popped 

1 4.5 cups 170.0 2.0 17.0 12.0 260.0 3.0 0.0 

Pure Growth Organic 

Paw Patrol Snack Mix 
1 28g 120.0 2.0 19.0 3.5 210.0 1.0 1.0 

Clif Z Bar 2 36g 147.2 2.0 26.9 3.5 135.0 3.0 11.0 

Pirate's Booty Aged 

White Cheddar Puffed 
Popcorn 

1 28g 140.0 2.0 18.0 6.0 190.0 1.0 1.0 

Snyder's Pretzels, Mini 1 26g 100.9 2.8 22.9 0.0 229.3 0.5 0.5 

Land O' Lakes Cheese, 
Colby, Sliced 

1 1 slice 82.2 4.6 0.9 6.4 137.0 0.0 0.0 

Quaker Chewy Granola 
Bar, Chocolate Chip 

1 1 bar 100.0 1.0 18.0 3.0 75.0 1.0 7.0 
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Table 2: Nutrient Values of Fruit Snacks Offered to Young Children during Combined Snack Practice and Games 

 

Snacks that were labeled as sweet (n=7, 21.2%) had the highest mean calories and 

carbohydrates, containing 138.0 kcals and 22.7 grams of carbohydrates, respectively. See Table 

3. The average amount of sugar in the sweets category was 13.1 g. Unfortunately, added sugar 

content was not available on the nutrition labels of observed snacks (since not mandated yet) and 

therefore could not be included. The highest average for fats was 5.8 g, which was seen in the 

savory snacks category, followed very closely by 5.2 g in the sweets category.  The highest mean 

sodium content was 232.7 g, which was found in the savory snacks section. The savory snacks 

also had a relatively high calorie average, 135.5 g, that nearly rivaled that of the sweets category. 

All snack categories had very low averages for both protein and dietary fiber content. The fruits 

section contained the highest mean dietary fiber of 1.6 g, and the savory section had the highest 

mean protein, which was calculated to be 3.2 g.  

  

Kroger Peanut butter 
Sandwich Crackers 

1 35g 180.0 4.0 19.0 9.0 270.0 1.0 4.0 

Kroger Cheese Dip And 

Pretzel Sticks Snack 

Pack 

1 26g 80.0 2.0 13.0 3.0 350.0 0.0 2.0 

Kroger Cheese Dip And 
Cracker Sticks 

1 28g 100.0 2.0 14.0 3.5 320.0 0.0 4.0 

Total 20         

Average   135.5 3.2 18.0 5.8 232.7 1.0 2.6 

Fruit Snacks 

Times 

Offered 

(n) 

Serving 

Size 

Calories 

(kcal) 

Protein 

(g) 

Carb 

(g) 

Fat 

(g) 

Sodium 

(mg) 

Dietary 

Fiber 

(g) 

Sugar 

(g) 

Mandarin Oranges or 

Tangerines 
3 1 item 44.5 0.7 11.2 0.3 1.7 1.5 8.9 

Applesauce, Sweetened 

with Sugar 
1 90g 61.2 0.1 15.7 0.2 1.8 1.1 13.2 

Tree Top Applesauce, 

Cinnamon 
1 .5 cups 90.0 0.0 23.0 0.0 0.0 2.0 20.0 

Tree Top Applesauce, 

Strawberry 
1 .5 cups 70.0 0.0 18.0 0.0 0.0 2.0 15.0 

Total 6         

Average   66.4 0.2 17.0 0.1 0.9 1.6 14.3 
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Table 3: Nutrient Values of Sweet Snacks Offered to Young Children during Combined Snack Practice and Games 

 

.   

Beverages 

Observations were made for 18 different teams selected at random. A total of 19 beverages were 

recorded. The most commonly offered beverage, by far, was Capri SunTM .  Of the 19 beverages, 9 

were Capri SunTM juices (47.4%). Juicy JuiceTM fruit drinks were the second most commonly 

offered beverage (n=4, 21.1%), followed by Honest KidsTM juices (n=3,15.8%). GatoradeTM, 

Apple and Eve Very BerryTM juice, and Minute MaidTM juice were all recorded on one occasion.  

The average calorie count across all observed beverages was 52.9 kcals, which can be seen in 

Table 4. The averages for carbohydrates, sodium, and sugars were 13.3 g, 20.1 mg, and 12.4 g, 

respectively 

 

 

 

 

Sweet Snacks 

Times 

Offered 

(n) 

Serving 

Size 

Calories 

(kcal) 

Protein 

(g) 

Carb 

(g) 

Fat 

(g) 

Sodium 

(mg) 

Dietary 

Fiber 

(g) 

Sugar 

(g) 

Nutter Butter Bites 

Sandwich Cookies, 

Peanut Butter 

1 28g 130.7 1.9 19.6 5.6 112.0 0.9 8.4 

Skeeter Nut Free 

Chocolate Chip Cookies 
1 28g 130.0 2.0 19.0 6.0 75.0 2.0 11.0 

Oreo Sandwich 

Cookies, Chocolate 
Shell 

2 57g 268.2 1.7 41.9 11.7 234.7 1.7 23.5 

Chips Ahoy! Cookies, 

Chunky Chocolate 
Chunk 

1 28g 140.0 1.8 17.5 7.0 96.3 0.9 8.8 

Betty Crocker Fruit 

Gushers, Mouth Mixers, 

Punch Berry 

1 1 pouch 90.0 0.0 20.0 1.0 45.0 0.0 12.0 

Yumearth Gummy 

Bears 
1 20g 69.0 0.0 18.0 0.0 7.0 0.0 15.0 

Total 7         

Average   138.0 1.2 22.7 5.2 95.0 0.9 13.1 
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Table 4: Nutrient Values of Beverages Offered to Young Children during Combined Snack Practice and Games 

 

Snacks and Beverages 

The mean values for nutrients that were computed across all food and beverage categories were: 

103.0 kcals, 1.6 g of protein, 17.2 g of carbohydrates, 3.3 g of fat, 119.0 mg of sodium, 0.7 g of 

dietary fiber, and 8.6 g of sugar. The mean values based on a random selection of a snack food 

and a snack beverage were higher and as follows: 177.9 kcals, 2.3 g of protein, 32.2 g of 

carbohydrates, 4.7 g of fat, 182.6 mg sodium, 1.1 g dietary fiber, and 19.4 g of sugar.  

 

Beverages 

Times 

Offered 

(n) 

Serving 

Size 

Calories 

(kcal) 

Protein 

(g) 

Carb 

(g) 

Fat 

(g) 

Sodium 

(mg) 

Dietary 

Fiber 

(g) 

Sugar 

(g) 

Capri Sun Roarin' 

Waters, Flavored Water 

Beverage, Berry 

1 1 pouch 30.0 0.0 8.0 0.0 15.0 0.0 8.0 

Capri Sun Roarin' 

Waters, Flavored Water 

Beverage, Grape 

2 1 pouch 30.0 0.0 8.0 0.0 15.0 0.0 8.0 

Capri Sun Fruit Drink, 
Fruit Punch 

6 1 pouch 60.0 0.0 17.0 0.0 15.0 0.0 16.0 

Juicy Juice Apple 3 

1 juice 

box (4.23 
oz.) 

60.0 0.0 15.0 0.0 10.0 0.0 14.0 

Juicy Juice Splashers 1 

1 juice 

box 

(170g) 

45.0 0.0 10.0 0.0 10.0 0.0 10.0 

Apple And Eve Very 
Berry 

1 

1 juice 

box (200 

mL) 

90.0 0.0 22.0 0.0 5.0 0.0 21.0 

Minute Maid Juice, 

Apple 
1 

1 juice 
box (15.2 

oz.) 

82.9 0.0 20.5 0.0 15.8 0.0 19.3 

Honest Kids Cherry Go 

Round 
1 

1 juice 
box (6.75 

oz.) 

40.0 0.0 10.0 0.0 15.0 0.0 9.0 

Honest Kids Lemonade 1 
1 juice 

box (6.75 

oz.) 

40.0 0.0 10.0 0.0 10.0 0.0 9.0 

Honest Kids Grape 

Juice 
1 

1 juice 

box (6.75 
oz.) 

40.0 0.0 10.0 0.0 15.0 0.0 9.0 

Gatorade, Fruit Flavor 1 
1 bottle 

(8 oz.) 
63.4 0.0 15.7 0.0 95.2 0.0 12.8 

Total 19         

Average   52.8 0.0 13.3 0.0 20.1 0.0 12.4 
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DISCUSSION 

According to the 2015-2020 Dietary Guidelines for Americans, children who are 5 to 6 

years old and moderately active should consume 1400 to 1600 calories daily.9 In our study, 

snack and beverage consumption amounted to an average calorie intake of 178 calories, roughly 

11-12% of daily needs. A study conducted to investigate physical activity levels during youth 

soccer found that the young children involved in the study only burned about 80 calories in a 50-

minute soccer match, suggesting that children in this study consumed nearly twice as many 

calories as expended, if similar to youth participants in this study.10  

Males and females 4 to 8 years old should consume 19 grams of protein, 130 grams of 

carbohydrates, between 39 grams and 54 grams of fat, 16.8 grams (females) and 19.6 grams 

(males) of dietary fiber, and 1900 milligrams of sodium per day.9 Added sugar consumption 

among children in this age group should be limited to less than ten percent of their daily total 

calorie intake.11 Total sugar intake per day should be limited to 25 grams, which is about 100 

calories or 6 teaspoons. With respect to these recommendations, children in this study nearly 

reached the recommended total sugar intake per day just from the snacks offered post-game. The 

average sugar intake from consuming one snack and one beverage was 19.4 grams, roughly 77% 

of recommended levels. Of other note, the snacks offered post game were lacking in dietary fiber 

and protein. The children in this study consumed an average of 182.6 mg sodium from any given 

snack and beverage, less than 10% of the recommended sodium level, which is considered 

relatively positive. 

Interestingly, the results from the snack observation study were not reflective of the 

responses and results reported in surveys of coaches and parents (Chapter 2). Results from that 

study indicated that nutrition was the primary factor for making snack and beverage choices. 

While the parents in our study reported planning to offer fruits, fruit juices, granola bars, and 
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GoldfishTM at combined games and practices, our observations showed that parents brought these 

items in addition to Teddy GrahamsTM, OreosTM, Cheez-ItsTM, chocolate chip cookies, and Capri 

SunTM juices, which were considered low-nutrient dense foods and beverages. Snack trends in the 

United States showed that 82%-89% of preschoolers were consuming more energy-dense, high-

sugar, low-nutrient snack foods in a day than fruits and vegetables in a day.12 In addition, trends 

showed a shift away from fresh fruit consumption to higher intakes of fruit juice, sports drinks, 

and fruit drinks.13 Our snack observations support these snack trends, showing a clear disconnect 

between what we observed and what parents/coaches reported in the survey data.  

 

Limitations 

Time was the main limitation in this study, ultimately affecting sample size. Snack observations 

took place following the combined soccer game and practice. There was generally about a 15-

minute window to conduct observations. As a result, only a sample of teams could be selected. 

The research team randomly selected teams, but were not able to assess all teams. As a result, the 

observations may not be a representative sample. In addition, there were several instances in 

which soccer games/practices had to be cancelled and rescheduled due to inclement weather. 

This could have impacted sample sizes as well.  

 

Implications and Future Research 

Collectively, our study’s snack observation results suggest that evidence-based interventions are 

warranted to improve snack offerings at sporting events. It is possible that parents and coaches 

perceive they are choosing healthy snack and beverage options, when in reality they are not. 

Education and providing recommendations on healthy snack and beverage alternatives may 
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prove to be worthwhile, especially if children are included as well.  Future research ideas include 

conducting a statewide research project in which snack observations are recorded for all 

organized youth sports settings in Virginia. Then, in these same settings, an intervention to 

encourage healthy snack offerings should be implemented and undergo extensive evaluation for 

its effectiveness and adaptability. Once this snack intervention has been established, thoroughly 

tested, and modified accordingly, it can be implemented nationwide.  Snack observations should 

be conducted in youth recreational settings nationwide as well to examine differences in cultures, 

locations, and economic statuses. Ideally, results from these observations and interventions 

would ultimately lead to policy changes and healthier sports environments for children.  
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CHAPTER FOUR 

STUDY 3: LEVEL OF PHYSICAL ACTIVITY DURING SOCCER PLAY 
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INTRODUCTION 

According to the 2015-2020 Dietary Guidelines, children between the ages of 6 and 17 

years old should be engaging in mostly aerobic, moderate-intensity activity for 60 minutes every 

day.1 Additionally, children should participate in vigorous-intensity activities and muscle-/bone-

strengthening activities three days a week. Among young children, moderate-vigorous intensity 

activities have been associated with improved cognitive performance, improved behavior, higher 

response accuracy, and increased odds of passing academic achievement tests.2-6 Decreased 

sedentary time is also associated with lower health risk among youth ages 5 to 17 years.7 

Unfortunately, an accelerometer-based study found that only 42% of children and 8% of 

adolescents engaged in moderate- to vigorous-intensity activity on most days of the week for at 

least 60 minutes each day.8 Furthermore, as children age, frequency and prevalence of physical 

activity declines.9  

Organized youth sports are a great avenue for kids to reach physical activity goals. 

Organized sports can help improve cardio-respiratory fitness of children; increase their bone 

mineral density, muscular strength, and increase endurance; help children to learn and refine 

their locomotor skills such as running, skipping, galloping, and jumping; and help contribute to 

the recommended amount of physical activity they should be achieving.10,11 However, despite 

these numerous benefits, many children who participate in sports may not be reaching optimal 

physical activity levels during sports. A study using accelerometers showed that young 

recreational soccer players were only meeting about 25% of the 60-minute per day physical 

activity recommendation, and children were considered sedentary for nearly half of the match.12 

Another study had similar findings, in which youth sports participants spent an average of 30 

minutes during practices in an inactive or sedentary state.13  
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The goal of this study was to determine the level of physical activity among youth soccer 

players to compute approximate energy expenditure in relation to snack offerings.  

METHODS 

Overall Hypothesis 

Accelerometer data will show children spending the majority of practice/games in a sedentary 

state rather than engaging in moderate-vigorous intensity activity. 

 

Participants 

The subject sample pool of soccer snacks and beverages included all children participating in U5 

and U6 soccer teams within the New River United soccer league (NRU), located in southwest 

Virginia, potentially 120 children. Due to the short duration of the soccer season (one month and 

three weeks), six teams were randomly selected for participation, equaling three total game days 

in which accelerometer information was gathered (two teams per game day). Extra time was 

allotted as necessary to make up for cancellations or no-shows. All players from the six teams 

were eligible for participation. Consent to participate in the study was obtained from parents who 

completed voluntary, informed consent forms for their child (see Appendix J), prior to data 

collection. Researchers showed the child the accelerometer and the mini running pouch, and 

clearly explained their functions as well as purpose for the study. Approval was obtained from 

the Virginia Tech Institutional Research Board. 

  

Procedures 

Data on activity level was recorded during one entire practice and game (approximately 60 

minutes – 30-minute practice, 30-minute game). Catapult GPSports™ accelerometers with GPS 
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capabilities and tracking equipment were used to livestream physical activity levels (see 

Appendix C). These devices provided real-time data on distance and speed (maximum speed, 

average speed, speed distributions). Each unit weighed 56 g and measured 74 mm x 42 mm x 16 

mm.  The units each contained a 15-Hz GPS receiver and a 100-Hz, 16 g accelerometer. 

Positional data was recorded at 5-Hz and interpolated position was recorded at 15-Hz. A 50-Hz 

magnetometer was used to orient the axes of the accelerometer. The accelerometer was securely 

fastened to the elastic band of a child’s shorts by a mini magnetic running pouch. A member of 

the research team placed the accelerometer into the pouch before play and removed it after the 

game. Each accelerometer and magnetic running pouch had an assigned number, and were 

randomly placed on the participating children.  

 

Compensation 

Children were given a small, sports-related gift consisting of a water bottle, sweat band, and 

snack food/beverage advice from MyPlate’s 10 Tips Nutrition Education Series.  

 

Data Analysis  

Data was analyzed through the GPSports™ processing software (GPSports, TeamAMS). 

Accelerometer and GPS data for each of the subjects was split into 30 minute periods, 

corresponding to practices and matches. Each split was analyzed. Estimates were made for the 

following variables: total distance, average speed, max speed, and distributions of speeds. 
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Figure 2: Time (min) vs. Speed (km/hr) 

RESULTS 

Participants 

Of the six randomly selected U5 and U6 teams, twenty-two players ultimately participated in this 

portion of the study (n=22).  

 

Accelerometer Data 

Results showed that the average distance for the entire recorded session was 1.3 miles with a 

range of 0.8 miles to 2.1 miles.  The average speed was 2.2 km/hour, and the average max speed 

(sprinting) was 14.3 km/hour with a range of 11.5 km/hour to 17.2 km/hour. Analysis of speed 

distribution over the duration of the entire session (practice and game) showed that for 55% of 

the time, or 33 minutes, children moved at a speed of less than 1 km/hour. This translated to 

about half of the session being spent in either a slightly active or sedentary state. Only 10% of 

the match (about 7 minutes) was spent at speeds of 3 km/hour, considered slightly faster than 

walking.  About 8% of the session (6 minutes) was spent at speeds of 4 km/hour. Figure 1 and 

Figure 2 depict these average speed distributions. 

 

 

 

 

 

 

 

 

Figure 1: Time (% of session) vs. Speed (km/hr) 
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Raw sample data for one child’s speed distributions during one practice/game is 

presented in Figure 3. From 0 minutes to about 25 minutes (practice session), the child’s spikes 

in speeds were sporadic and infrequent. This indicated limited movement and longer periods of 

walking or rest during the practice session. From the 30-minute mark to the 60-minute mark 

(game time), several spikes in speed were observed that were closer together and more frequent 

compared to the first half. This indicated that the game session was much more active and that it 

involved constant movement compared to the practice session for this particular child. Gaps in 

the data illustrate periods in which there was little to no movement (water breaks, player 

substitutions, walking, stopped, etc.).  

Figure 3: Raw Sample Data of Speed Distributions for One Child 

 

DISCUSSION 

Results from this study support findings from other studies measuring physical activity. 

Sacheck and Leek found using accelerometers that children engaged in mostly inactive or 

sedentary activity for nearly 30 minutes of a match.12,13 In addition, only 33% of an observed 

soccer match was spent in moderate-vigorous intensity activity. Our study reported similar 
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findings. Half of the soccer match was also largely comprised of very lightly active or sedentary 

activity.  

Studies have indicated that the large amount of sedentary time that occurs in youth 

organized sports, especially when children are younger, could be due to the learning curve 

attributed to getting familiar with the sport and developing coordination skills.14 Coaches are not 

necessarily trained in managing children in such a way that could ensure that they are achieving 

optimal physical activity levels while also maintaining a fun atmosphere. The American College 

of Sports Medicine (ACSM) has recognized the barriers related to coaching such as training, 

finding quality coaches, and creating practices that facilitate optimal physical activity 

engagement.15 As a result, the ACSM has recommended the following: coach education for 

parent volunteer coaches of youth 6 to 12 years old; the provision of nutrition education for 

coaches, parents, and athletes; and training coaches how to be motivational life teachers. Based 

on the results of our study, we believe that providing coaches with education on the level of 

recommended activity and on ways to increase that activity would be incredibly valuable. 

Educating parents on levels of physical activity experienced during practices/games as well as 

calorie expenditure would also be valuable because it would help parents realize their children 

need to be more active overall and don’t necessarily need the extra energy that comes from 

snacks. In this way, children can establish healthy physical activity levels and nutritional diets 

early on and maintain them long term.  

GPSport devices have been used in a wide variety of research studies.16 Furthermore, 

they have been applied to a wide variety of sports such as Australian football, soccer, cricket, 

rugby, field hockey, diving, snowboarding, and mountain biking. For example, Catapult 

GPSports™ devices (among others) were used in a study involving U12-U16 elite youth soccer 
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players in order to evaluate the motion demands across all age groups during match-play.17 GPS 

accelerometers were chosen for use in this study because they have superior detection 

capabilities (sensing when players cross movement thresholds such as running, walking, and 

jogging) compared to video analysis. This information could ultimately be used to prescribe 

proper training regimens for each of the different age groups. A different study by Portas et al. 

tested Catapult GPSports™ devices (among others) for reliability and validity in measuring 

distance during soccer-specific activities, linear motions, and multidirectional motions.18 

Researchers found that 1-Hz and 5-Hz GPS devices were both reliable and valid for all tested 

motions.  

 

Limitations  

For this study, only 12 accelerometers could be used per each data recording session, because 12 

magnetic running pouches were available for use. This limited the sample size in that only two 

teams could be observed per game, since there were about 6 children per team. Therefore, 6 

teams were randomly selected to participate in this study, which should have amounted to around 

36 participants. However, there were multiple game cancellations due to weather, resulting in 

schedule changes and make-up games. We experienced several no-shows because of this, which 

greatly reduced our sample size. In addition to losses due to no-shows, we also lost participants 

simply due to the fact that some parents or children did not feel comfortable participating in our 

study. As a result, we were only able to collect data on 22 participants.  

Other limitations of the study were the inability to use a heart rate monitor in conjunction 

with the accelerometer and the lack of body weight data. The heart rate monitor that was meant 

to be used with the accelerometer was attached to an apparatus that was adult-sized, and was 
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much too large for a small child. Heart rate data could have provided further insight into the 

energy expenditure levels of the children. Body weight information would have been valuable 

for calculating energy expenditure as well. Future studies should include both of these 

components in order to obtain more conclusive and detailed results.  

 

Implications and Future Research 

The results from this portion of our study highlight the need for coach training and the need to 

optimize physical activity of young children during sports practices and games. Children are 

spending too much time engaging in sedentary activity, and require more time spent in moderate-

vigorous intensities to obtain all the mental/physical benefits that come along with organized 

sports participation. Future accelerometer studies should be conducted with larger sample sizes 

of children participating in a wide variety of different sports. Additionally, these studies should 

include both body weight information and heart rate data in order to provide more conclusive 

and detailed results on the energy expenditure of these children. Furthermore, future research 

should also examine evidence-based, highly adaptable interventions that would aim to minimize 

sedentary activity of children during game-play.  
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CONCLUSIONS 

According to MyPlate, children 4 to 5 years old should consume around 1200 to 1600 

calories, depending on their gender and physical activity levels.1 Foods such as fruits, vegetables, 

whole grains, protein, and dairy should make up the bulk of these calories, while foods 

containing sodium, saturated fat, and added sugars should be limited. Generally, when children 

are very young, they tend to meet the dietary recommendations for fruit and dairy, but fail to 

consume enough vegetables.2 Dietary trends among US children have shown that by the time 

children reach kindergarten, their diets shift and include more saturated fats, added sugars, and 

refined grains. This is attributed, in part, to snacking behavior. Desserts, salty foods, and sugar-

sweetened beverages are the main contributors to snacking calories.3 These snacking trends have 

carried over into the youth sports environment as well. Snacks and beverages provided to 

children in sports settings tend to be high-calorie and very low in nutrient density.4,5 Parents 

often believe that the physical activity benefits achieved by playing sports negate any effects 

from unhealthy snacking, however, children often do not meet physical activity 

recommendations through sports alone and are considered sedentary at least half of the time.6-8  

The findings from our study align with current national trends and concerns. While 

parents (and coaches) in this study stated that they valued nutrition over taste and convenience 

during snack selection, the snacks and beverages that were observed post-soccer games did not 

necessarily reflect this. Parents provided teams with a few healthy options such as fruit and 

applesauce, but they also brought less optimal snacks, such as chocolate chip cookies, OreosTM, 

Cheez-ItsTM, Teddy GrahamsTM, and Capri SunTM juices.   

Organized sports environments could benefit from snack guidelines or even policies that 

limit snack offerings to healthy selections such as fruits, vegetables, whole grain options, and 
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water during practices and at concession stands for games. Another option is to discourage 

snacks altogether for younger children and eliminate food-related rewards for being active. 

Furthermore, nutrition education should be integrated into sports training for coaches, parents, 

and youth athletes. Coaches should be sufficiently trained in nutrition, so that they are able to 

impart accurate information to their players and the player’s parents. A toolkit could be provided 

to coaches across all sports organizations in the United States as an easy and simple resource for 

implementing nutritional and physical activities with their teams. Online education could be 

provided to coaches as well. Coaches are highly influential and can use their position to 

influence youth positively related to nutrition and snack behaviors, that may continue into 

adulthood.   

The physical activity portion of our study revealed that children were overall engaging in 

longer periods of walking or rest, and that half of the match was spent in a slightly active or 

sedentary state. This is also consistent with results from other accelerometer-based studies. The 

results highlight opportunities for coaches to consider how to maintain higher activity levels 

while promoting fitness and enjoyment in the game. This can be challenging when considering 

the learning curve of the sport, as well as the time that it takes to refine motor and coordination 

skills. Often times, coaches of young recreational teams are volunteers, such as parents, without 

any kind of training. Sports organizations can consider simple trainings on holding active 

practices while also keeping the kids engaged and having fun. Future research is needed on the 

development and evaluation of such programs.  

SUMMARY 

Overall, the results from our study confirmed the need for nutrition education, coach-

training, the implementation of snack policies, and physical activity education/promotion in 
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youth sports settings. Ideally this study can encourage further research in these areas, and inspire 

national interventions in youth sports organizations to transform the current culture of these 

environments into one that encourages overall health and well-being of our youth.  
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APPENDIX A 

Beverage and Snack Questionnaire for Coaches and Team Parents 
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Beverage and Snack Questionnaire for Parents 
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APPENDIX B 

 

Observational Checklist 

 

Soccer Division: U5/U6 

Number on Team:     

Team Color:    
U5 or U6:    

 
Number of Male:    

Number of Female:     

Date:  
Recorder:    

FRUIT X for offered 

Grapes  

Apple – Whole  

Apple – Slices  

Orange – Whole  

Orange – Slices  

Mandarin Oranges in Water  

Mandarin Oranges in Syrup  

Mandarin Oranges in Juice  

Banana – Whole  

Banana – Half  

Strawberries  

Raisins  

Mixed Fruit cup in Water  

Mixed Fruit cup in Syrup  

Mixed Fruit cup in Juice  

  Applesauce (Go Go Squeeze, Treetop, Dole, Motts, Earth’s Best etc…)  

Apple Sauce Cup 
Brand/Flavor(s) / 

 

Apple Sauce Squeeze Container 

Brand/Flavor: / 

 

 
Other Fruits. Provide as much detail as possible, including size. 

 

 

 

SAVORY 
SNACKS 

X for offered 

Chips, Brand/Flavor: /  

Pretzels (pkg). List brand:  

Goldfish (pkg). List brand:  

Cheez-its (pkg). List brand/Flavor:   /   

Cheese Stick/String Cheese, Brand and Flavor:    /  

Bagels. Brand/Flavor: /  

Nutri-Grain Bar. Flavor  

Energy Bar. Brand/Flavor  /    

Crackers & Cheese Dip (pkg)  

Popcorn (pkg). List brand: 

List type (i.e. sea salt, popped, etc.): 

 

Trail Mix (M & Ms, nuts, raisins). List brand: 
or list contents as specifically as possible: 

 

Yogurt – Brand/Flavor: /     

Other Savory Snacks. Provide as much detail as possible, including the brand, type, and size. 
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SWEET 
SNACKS 

X for offered 

Pudding – Brand/Flavor: /  

Jello Cup – Brand/Flavor: /  

Jello w/ Fruit Cup – Brand/Flavor: /  

Rice Krispies (pkg) – Brand/Flavor: /  

Gummy Bears – Color:  

Fruit snacks – Brand/Color or Flavor: /  

Mini Candy Bars – List brand and type:  

Cupcakes: Provide as much detail as possible about the type of cake, frosting and toppings:  

Cookies – Brand/Flavor: /  

Other Sweet Snacks. Provide as much detail as possible, including the brand, type, and size. 

 

 
BEVERAGES X for offered 

Fruit Drinks and Fruit Juice (Juicy Juice, Capri Sun, Motts etc…)  

Brand/Flavor:  

  

Yogurt Drinks (Yoplait Smoothie, Danimals, Stony Field, Dannon etc…)  

Brand/Flavor:  

  

Sports drinks (Gatorade, G2, PowerAde etc…)  

Brand/ Flavor or Color: /  

  

 X for offered 

Soda (Pepsi, Coca-Cola, Schweppes, A&W etc.)  

Brand/Flavor: /  

  

Water  

Bottled – Brand :  

  

 

 

 
Milk (TruMoo, Horizon, Hershey’s, Nestle, PET etc…)  

Brand/Flavor/ Fat %: / /  

  

  

 

Other Beverages. Provide as much detail as possible, including the brand, type, and size. 
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APPENDIX C 

Accelerometer Images and Field Set-up  
 

 

Figure 1: Accelerometer     Figure 4: Accelerometer Live Feed Set-up 

 

 

 

 

 

 

 

 

Figure 2: Mini Magnetic Running Pouch 

 

 

 

 

 

 

 
Figure 3: Mini Magnetic Running 

Pouches and Accelerometer Docking 

Station 
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APPENDIX D 

 

Table D1: Variables Generated by the Team AMS software 

 
Variable Units/Calculation Variable Units/Calculation 

Start Time Time of day Impacts Zone 4 Number at 6-8 G 

Duration Min Impacts Zone 5 Number at 8-10 G 

Distance Meters Impacts Zone 6 Number at 10-12 G 

Distance Zone 1 0.0 - 0.6 km/hr. Collisions Impacts >3.5 G 

Distance Zone 2 0.6 - 7.1 km/hr. Running Series number 

Distance Zone 3 7.1 - 14.4 km/hr. Running Imbalance percent 

Distance Zone 4 14.3 - 19.7 km/hr. Running Imbalance Std Dev percent 

Distance Zone 5 19.7 - 25.1 km/hr. Running Symmetry Foot Strikes number 

Distance Zone 6 >25.1 km/hr. Metabolic Load Time Zone 1 Time at 0 - 10 W/kg 

Max Speed km/hr. Metabolic Load Time Zone 2 Time at 10 - 20 W/kg 

Average Speed km/hr. Metabolic Load Time Zone 3 Time at 20 - 35 W/kg 

Speed Exertion arbitrary units (AU) Metabolic Load Time Zone 4 Time at 35 - 55 W/kg 

Sprint Count >15.5 km/hr. for 1 sec Metabolic Load Time Zone 5 Time >55 W/kg 

Accelerations Zone 1 Number at 1-2 m/s2
 Metabolic Load (relative) kJ/kg 

Accelerations Zone 2 Number at 2-3 Metabolic Power Average W/kg 

Accelerations Zone 3 Number at 3-4 High-Metabolic-Power Distance Distance above 20 W/kg 

Decelerations Zone 1 Number at 1-2 m/s2
 Equivalent Distance Distance at a set 

metabolic load 

Decelerations Zone 2 Number at 2-3 Metabolic Load Distance Zone 1 Distance at 0 - 10 W/kg 

Decelerations Zone 3 Number at 3-4 Metabolic Load Distance Zone 2 Distance at 10 - 20 W/kg 

New Bodyload arbitrary units (AU) Metabolic Load Distance Zone 3 Distance at 20 - 35 W/kg 

Impacts Zone 1 Number at 2-4 G Metabolic Load Distance Zone 4 Distance at 35 - 55 W/kg 

Impacts Zone 2 Number at 4-5 G Metabolic Load Distance Zone 5 Distance >55 W/kg 

Impacts Zone 3 Number at 5-6 G Metabolic Load (absolute) kJ 

Repeat Sprints Sprints within a 30s period   

Sprint Max Acceleration m/s2
   

Sprint Total Distance Dist. >15.5 km/hr.   

Work Rate Interval Count number   

Work Rate Interval 

Duration 

minutes   

Work Rate Interval 

Distance 

meters   
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APPENDIX E 

 

Institutional Review Board Letter of Approval 
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APPENDIX F 

New River United Letter of Support 
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APPENDIX G 

Study Flyer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Photo taken from: https://www.high-profile.com/massdev-issues-bond-to-winchester-soccer-club/ 

 

Eat Smart, Move More…On the Field! 

Calling all U5-U6 New River United soccer league coaches and parents! Virginia Tech’s Human 

Nutrition, Food, and Exercise Behavior and Community Science Graduate program is collaborating with 

NRU on a research project about snacks offered at soccer practice and games. We are seeking English-

speaking coaches and parents with children participating in U5 and/or U6 NRU soccer teams to:  

Complete a short survey and/or 

Agree to have your child(ren) wear accelerometers during practice and games 

 

For participation, your child will receive a small sports-related incentive. 

 

We will be visiting the U5 and U6 soccer practices. If you have any questions or comments, please 

contact:  

Camille Back, Integrated Research-Extension Community Nutrition Lab, Department of Human 

Nutrition, Foods, & Exercise, Virginia Tech     

Email: cback@vt.edu 
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APPENDIX H 

 

Recruitment Script 

 

“Hello, my name is Camille Back, a graduate student from Virginia Tech’s Human Nutrition, 

Foods, and Exercise department. For my Master’s research project, I will be conducting a study 

called Eat Smart, Move More…On the Field!  

 

The purpose of this project is to investigate the nutritional content of popular sports snacks and 

beverages offered to kids after soccer practices and games and to identify the perceptions of 

parents and coaches regarding snacks. 

  

The results of this study will be used for my Master’s thesis, future publications, reports made to 

the NRU, and for future outreach programs or conferences.  

 

We would love for you all – coaches, parents, and children – to participate in this study. All 

players of U5 and U6 teams are eligible to participate in this project.  Participation is completely 

voluntary and all information collected will be confidential.  

 

So what does participation entail? First, we will be distributing a snack and beverage survey to 

both coaches and parents to get an idea of what types of snacks and beverages your children are 

consuming, what snack policies are currently in place, and the reasons behind the purchase of 

certain snacks and beverages.  These will be completed on an iPad and should take no longer 

than 5-10 minutes. Next, we will be distributing Parent Permission forms requesting permission 

for your child to wear an accelerometer. We are using accelerometers to gather data on how 

much children are moving as they play soccer during practice and games. Data will be recorded 

during two games and two practices, should your child receive permission to participate. All 

children who wear an accelerometer will be compensated with a small sports related gift for 

wearing the accelerometer.  

  

Your decision to participate in this study will not have any effect on your relationship with NRU 

or the team. You have the right to withdraw at any time, or to not answer any questions.  

 

If you would like to participate, please fill out the snack and beverage survey as well as the 

Parent Permission form for the accelerometers.  

 

Thank you so much for your time and we are so excited to begin this project!” 
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APPENDIX I 

Verbal Script for Child Assent 

 

“Hello! I am Camille Back and I am a researcher from Virginia Tech. I am working on a project 

and was wondering if you would like to participate in this study by wearing this accelerometer 

(show to child). This will give us information on how much you are running and how far. We 

will only ask you to wear it for a couple of games and practices. You won’t have to worry about 

it falling off because it will be attached to your shorts with this little pouch (show magnetic 

running pouch to child).” (Wait for child’s assent) (Give accelerometer to parent and show them 

how they will put it on the child).  
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APPENDIX J 

Informed Consent Form for Participants 
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