It is becoming increasingly clear that food security is a serious problem affecting millions of children in the US. According to the Department of Agriculture (3).  Approximately 10% of all American children experience food deprivation.

A large number of studies have been conducted to elucidate the accessibility of adequate nutrition in elementary school children.  A few major themes have emerged in the available data: academic performance, psychosocial functioning, self image, body weight and long term health outcomes, lifelong eating habits are among of the most important considerations that deserve increased attention.

A study of 320 families with at least one child below the age of 12 that participated in Community Childhood Hunger Identification Project (CCHIP) showed that underfed children scored almost twice as high (18 points) on the Pediatric Symptom Checklist (PSC) as the food-secure controls (8.4 points).  Hungry children were more likely to be classified as dysfunctional than their non-hungry peers (21% vs. 3%).  Hunger was strongly associated with diminished psychosocial functioning, and hungry children were more likely to receive special education services, have a history of mental health counseling and were more likely to repeat a grade.  Furthermore, hunger was positively associated with anxiety, depression, attention deficit, antisocial and aggressive behavior and stealing.  It is quite clear that the behavioral, emotional and learning disorders in elementary schoolchildren can amount to violence, underachievement, and substance abuse 5-10 years later (15).
Of course, not all problems associated with poor nutrition or disordered eating are immediately obvious.  Some of them are time bombs, as poor nutrition in young children is associated with obesity later in life, and a myriad of other chronic diseases.  Providing elementary school children with regular meals throughout the day presents an excellent opportunity to shape their tastes and eating habits to some degree, educate children about healthy lifestyles and better food choices.  It is not enough to give children lectures on good eating habits if the information is not reinforced by example.  In fact, one study found that children who ate their free meals at school did not experience increases in BMI, relative to controls who received nutritional education alone (1).  Adequate nourishment might also protect children from binging behaviors when food is finally presented, which could lead to obesity and eating disorders.  

Some health and nutrition issues, such as building healthy bones, are best addressed at a young age.  It is a well known fact that dairy consumption decreases drastically in adolescence, especially in girls, who perceive dairy as fattening.  Elementary children are more receptive to dairy products, which presents a great advantage for osteoporosis prevention later in life.

Last, but not least, good nutrition will give children energy for exercise, and participation in active transport to school.  Of course, good nutrition alone will not provide the best outcomes without the physical activity component.  As already mentioned, those two behaviors can be mutually perpetuating. 

The growing obesity epidemic is clearly evidenced by the reduction of physical activity among children.  Indeed, children’s walking or biking to school has declined by over 40% since 1977 in the U.S (24).  Direct observation studies have found that only 5% of the elementary school children actively commute to school (22).  Considering children spend major portion of their days in school, it seems very appropriate for them to get exercise in the school setting; walking or biking to school was associated with an average of 24 min. increase in daily exercise in school children (23).  Studies found that students who walk or bike to school are likely to have lower BMI than their car-riding peers, which could be protective against obesity, T2DM, CVD, HTN and other associated diseases.  Active commuting to school is also associated with increased physical activity at other times (13).  Decreased physical activity, on the other hand, is associated with failure to achieve health guidelines in young age, making children more vulnerable to colds and infections, and also setting stage for later development of chronic diseases (25).  Moreover, increased BMI was found to be associated with depressive symptoms in pre-adolescent girls (11).

Additionally, physical activity decreases the time spent in from of a TV or a computer, which are associated with high consumption of energy dense snacks and have a very pronounced influence on body weight (9).  Moreover, children might find greater intellectual stimulation from exploring the world around them, which in turn can enhance their academic performance.  It is also important to mention that athletic activities can be very equalizing, so that children who otherwise feel unpopular, might gain social acceptance and improve self-image and self-esteem.  Greater self-esteem is negatively correlated with antisocial behaviors, depression, anxiety, aggression and substance use. 
There is much consensus and evidence to support the importance of regular, nutritious meals for school children, which is reflected by the implementation of a National School Breakfast Program.  School breakfast programs (SBP) provide a unique opportunity to influence the healthy habits of children by modeling the correct way to begin the day each morning:  eating a nutritious breakfast.  About one quarter of all students fails to eat breakfast altogether (12), and breakfast skipping has been associated with adolescent overweight (16).  Serving school breakfast is a low-cost health intervention, (relative to the cost of individual family nutritional counseling or pediatric interventions), that allows for a population-based approach to impacting the health of many children (21).  Benefits to students of breakfast intervention at the school level include short term and long-term health improvement, increased cognitive development and learning, and the development of lifelong healthy habits, including good nutrition choices.  

Health is considered in planning school breakfasts that offer nutrients to students who may not be eating nutritious foods outside of school or at home.  Children attending SBP schools are more likely to eat breakfast and more likely to meet nutritional standards for a number of micronutrients (vitamin C, calcium), fiber intake and servings of fruits and vegetables (12).  They also consume less added sugar and total fat and limit daytime snacking (14).  According to the USDA, school breakfasts must provide no more than 30 percent of an individual’s calories from fat and less than 10 percent from saturated fat.  Breakfasts must also provide one-fourth of the Recommended Dietary Allowance for protein, calcium, iron, Vitamin A, Vitamin C and calories (26).  The USDA provides schools with training and assistance to help food service staffs prepare healthy such meals (26).  Breakfast consumption is shown to influence overall energy intake.  A diurnal distribution of food also indicates an association between an increased risk of being overweight and the percent of food intake at dinner (14).  Therefore, moving energy consumption to breakfast (even with no overall energy change) might reduce the risk of obesity.  Children who skip breakfast also tend to have less adequate nutrient intakes than breakfast-eaters (12).  Children who ate breakfast had significantly better healthy eating index component (HEI) scores for grains, fruits, milk products, and variety than those who did not eat breakfast and school breakfast eaters had a better overall diet (even higher fruit, milk and variety scores) (26).  Finally, there is a decreased risk of overweight among food insecure girls participating in SBP (12), indicating the need for the encouragement of breakfast eating and promotion of a secure food environment in controlling the obesity epidemic in children.  Thus, nutritionally, it is efficient to intervene with nutritious breakfasts at the level of the school.

Improvements in nutrient intake were associated with significant improvements in student academic performance (math and reading scores, speed and memory), psychosocial functioning and decreases in hunger (12).  There are also data to suggest that children who participate in the SBP have fewer nurse visits, fewer disciplinary problems, reduced tardiness or absenteeism, and generally improved learning environments (12).  Timing of breakfast consumption influences test outcomes (eating closer to class and test-taking time leads to higher scores) (12).  

Eating school breakfast can positively influence a child’s eating behavior at home (12).  Enforcing nutrition at school can positively influence family eating behaviors, and strategies aimed at younger children have better long-term results; thus the effects of the SBP are age-dependent (4).  Encouraging breakfast and healthy eating also promotes ideas of healthy body image (less eating disorder development, binging, skipping of meals) (12).

SBP face barriers to successful implementation and overall effectiveness.  Most SBP users receive reduced or free meals, thus meal pricing may be a barrier to children paying for breakfast (12).  Low funding decreases the ability to serve nutritious foods (17).  Currently, total and saturated fat contents of meals provided by most schools exceed limits required by NSPB programs (4), indicating the necessity for healthier foods and enforcement of adequate meal-planning.  In addition, school administrators are required to monitor the breakfast period, which can be difficult logistically (26).  Time crunch affects many families, who, regardless of income, are too busy to sit down for breakfast.  SBP in the past have been perceived by some as a threat to the family link (26).  Other reasons for missing school breakfast include long commute times (12) and late bus arrivals or late arrivals at school (26).  Additionally, students are not frequently hungry in morning (12).  For some, there is a perceived stigma associating SBP with poverty that interferes with SBP participation (12).  Unappetizing cafeteria food not including students’ ethnic or other food preferences can decrease the desire to eat (26, 12).  Preparing specially-designed school breakfasts is difficult due to small onsite kitchens (cooking occurs in a huge commercial off-site kitchen), consequently the variety of foods served is not controllable (12).  

Despite barriers to the program, there also exist many enhancers to improve its effectiveness.  By improving late bus arrivals to allow for a twenty minute window, children would have more time at school to eat breakfast.  An earlier school start time would also allow for a required breakfast window for all students.  The faculty or parent volunteers can serve as role models for breakfast and positively influence the breakfast environment.  Implementing taste-testing sessions may better align the breakfasts with the desired tastes of the students (12).  Ensuring that the school breakfasts consist of healthy foods allows for nutrient and energy needs to be met and enhance the benefits of breakfast.  Cooking more meals “on-site” tend to keep them fresher and more appealing to students (12).  Delivery of classroom breakfast or bag breakfasts also can increase student breakfast participation (26, 12).  Increasing levels of student participation help to fund further improvements in the SBP system and provide for healthier foods and fresher produce (12).  Finally, implementation of universal SBP can greatly increase the participation of students in breakfast-eating.  It does so by alleviating cost, the single largest determinant of school breakfast participation; it can also remove the negative stigma for free breakfasts (12).  Alternately, creating the concept of school meal “accounts” would allow students of all household income levels to pay by using a PIN rather than cash (12).

Demographic differences influence whether schools offer and students participate in school breakfast.  Schools serving low-income neighborhoods and rural settings are more likely to serve school breakfast than schools in higher-income neighborhoods or inner city settings (26).  Thus the location of a school can dictate the implementation of the SBP.  Children from low-income families are more likely to start school without breakfast each morning, as 81 percent of SBP breakfasts consumed in the 2005-2006 school year were free or reduced price breakfasts (12).  The USDA determined in a 1994-1996 survey that 19 percent of low-income children and only 2 percent of higher income children consumed breakfast at school (26).  Among children in low-income households, those who ate a school breakfast had a statistically significant higher HEI score than children who ate breakfast at home or elsewhere and children who did not eat breakfast (26).  Thus it is important to serve this population with healthy school breakfasts otherwise unlikely attainable.  Other characteristics associated with the potential participation in school breakfast are as follows:  breakfast skipping (and therefore potential use of the SBP) varies depending on race (Black and Hispanic adolescents most likely to skip breakfast), age (older age groups more likely to skip) and gender (girls more likely to skip than boys) (12).  Food stamp participation influences eligibility for SBP, targeting children from low-income families to participate.  In addition, homeless, runaway, and migrant children are eligible for free meals (12).

Making SBP a part of every children’s morning can greatly improve overall quality of life and educational and health outcome possibilities otherwise unattainable.  In addition, school breakfasts can affect other areas of healthy living.  Breakfast eating creates cumulative positive effects on health, as it has been associated with greater total physical activity (12).  Thus the SBP is a natural counterpart to the implementation of emerging programs that support walking to school as a means of active transportation and physical activity for elementary school children.  The greatest proponent of such programs, are those concerned with many health related trends seen in youth today.  Such programs involve children and often parents alike to incorporate physical activity as a means of transport to and from school.  One of these progressive programs are the walking school bus which involves a parent or another adult as a leader that begins a route and picks up children along the way to school (28).  Another is the Safe Routes To School initiative that develops safe walking routes for children to follow and petitions for improvements to be made to sidewalks and traffic signals (18).

The incorporation of regular physical activity into children’s daily schedule is important for numerous reasons.  Most importantly, the elevation of metabolism provides elevated fitness and corresponding health related benefits.  Secondly, this regularly scheduled activity has been shown to further elevate overall activity levels including participation in a wider range and higher frequency of activity; this suggests that these programs indeed provide a framework to support activity as a component of a healthy lifestyle (6).  Along with major contributions to the health and fitness of the individual, these programs also improve the health of the community by reducing excessive traffic congestion and noise pollution.  This in turn provides an environment that is more pedestrian friendly allowing for expansion of such programs.  Additionally, the implementation of walking programs decreases dependency on the school districts financial resources to provide other more expensive modes of transportation.

While the implementation of these programs may seem very practical there are also many barriers that reduce their viability.  For many communities located in more rural areas, this simply is not a viable option.  Similarly, suburban sprawl coupled with low-density planning has limited pedestrian walkways and therefore the ability to implement walking programs outside major urban areas.  Conversely, traffic is a major obstacle to be considered within the city limits.  Many parents drive their children for safety concerns; consequently, volume of traffic increases and pedestrian safety diminishes.  Presently, this is the most pervasive factor that contributes negatively to the effectiveness of walking programs and pedestrian safety.  Additionally, perception of safety, level of criminal activity, and violence in a community largely determine the practicality of walking to school.  Children and parents are more reluctant to participate if their community doesn’t support their personal safety.  Inclement weather is another barrier that can hinder walking programs especially in areas of the country where winter weather would be impermissible.  This also can become a difficult issue for lower income families who might be unable to afford adequate winter clothing.  These are just some of the most pressing elements that require consideration prior to the institution of walking programs.  

There are also many positive facets of community infrastructure that strengthen such programs.  This is largely in part due to the participation of parents, community members, and school district staff.  Supportive policy must first be implemented for these programs to begin, grow and ultimately to maintain their effectiveness.  Many surveys have concluded that children are more apt to engage in walking programs if their neighborhood is a clean, safe, and natural place.  Well-maintained footpaths, and green areas with trees were among the more encouraging features.  Active participation with an adult or parent leading a group of children, as seen in the walking school bus programs, can also be beneficial for safety as well a positive method for parents to participate in their children’s lives.  Unfortunately, this parental supervision is necessary in many urban areas to ensure safety.  This in itself can pose to be a barrier especially in lower income situations where it can be problematic to find a willing adult, as many of them have obligations that make this impossible (10).

Given the diversity of our country’s population we also see key distinctions in demographics within these walking programs.  Most notably, the slight differences observed between genders.  Girls were found to be more likely to participate given increased perception of safety in addition to aesthetically pleasing scenery (10).  Boys in general composed a greater proportion of active transportation participants; again this is mostly attributable to reasons regarding safety.  National surveys suggest children with lower socioeconomic status and those of ethnic minority groups compose the larger proportion of children who are involved in active transportation to school (2).

There is no question that walking programs are critical for improving the health and future of children and our communities.

Assessing public health–related programs is challenging; intervention is one important part of public health science research.  There are some interventions on physical activity done at elementary school setting. First, the participation rate was a big challenge. For instance, in the CDC’s obesity prevention study (7), the investigators found that students who were at risk for obesity had low participation rate. This may come from psychological factors: embarrassment of their body shapes and physical factors since high body weight affects their physical activity capacity.

In some studies using self- reported information (27), the response by elementary school children could be easily influenced by their classmates, teachers or parents. Therefore, it is hard to collect accurate data especially from these children. In addition, due to the cognitive development in these children, they may misunderstand the questions, which could also lead to inaccurate data. Sometimes, they are not willing to spend their time filling out the questionnaire; they would rather spend their time playing with their friends or watching television. 
A shortage of health professionals would be another limitation. Most physical activity projects utilized existing teachers with additional training. This may be the most practical way for the projects. However, in the Sports, Play, and Active Recreation for Kids (SPARK) project, the health professional-led group was able to increase the physical education (PE) activity at school more than the teacher-led group did (21). As we expect, increasing the number of professionals may require more money for research. Hence, it is important to find the balance of more “efficient” or “accurate” research. 

Lacking enough school or community facilities for physical activity is another problem for physical activity research (27).  With the increasing number of obese children, increasing physical activity is crucial. In obesity prevention study funded by the CDC, researchers could hardly improve the activity level of urban children, because urban areas do not have enough financial supports to increase the access to sport facilities (e.g., skateboards or baseball-related facilities) at school or in a community (27, 20). Moreover, children from low-income family may be less willing to participate in a project due to financial disadvantage; they may not able to buy the sport equipments needed to participate in a project. 

Aforementioned, weather is also a limitation in physical activity project. The Walk-to-school program, for example (7), is not suitable for children, during winter when it snows. In Seattle, rain may affect the willingness for parents to let their children walk to school because of high risk of danger. In PE class, bad weather will force the teachers or health professionals to do more indoor activity than outdoor one and decrease the variety of physical activity in the class. 

Lastly, gender should be considered as a limitation. According to the obesity prevention project, girls prefer indoor exercises, such as dancing or yoga, while boys prefer outdoor exercises, such as football or baseball. Without considering the gender difference, we would misinterpret the results of project. In the Walk-to-School program, parents were more worried about girls than boys due to safety issues.

In nutrition-related study, limited funding is one of the factors that challenges in conducting a study. In studies among the 9- to 13-year-old students, the Universal-free breakfast study (8) had the lower drop-out rate (< 4 %) than the School breakfast program (8-15%). In addition, the same trend was observed among children from low-income family. Furthermore, some nutrition studies need to follow up in order to see more complete results; however, insufficient financial support may hinder a follow-up study and result in the limited findings and overall perception of problems (19). 
Gender also plays a role here. According to Radcliffe et al (19), they found that girls had higher drop-out rate than boys in school meal programs, because they concerns about their body shape more than boys and easily avoid eating food high in carbohydrates. 

For school children, strong supports from parents or school staff are key component to conduct a study with good quality of data. In the obesity prevention study, researchers found that parents who limited the television time for their kids and establish healthy eating environment at home prevented obesity more efficiently than control group (17).  This applies to the school eating environment. If school staff could design more interesting activities for healthy eating, there would be a higher rate to eat meals at school and even a lower rate for skipping meals among children. 
A lack of dietitians to design healthy menus or to evaluate the meal programs at school is one of the problems. According to the CDC’s Healthy People 2010 project (27), school foods always contain higher fatty acid or sodium because of lack of help from nutrition professionals, which would increase the challenge to advocate parents to let their kids participate in school meal programs. Furthermore, with the limited time and resource, including finance or human resources, health professionals usually cannot help school policymakers to develop a complete policy for school children. Therefore, experienced health professionals play a key role in nutrition-related projects. 

Finally, as seen in evaluation of physical activity level, in studies based on self-reported information, such as hands-up study, children may misunderstand the questions easily, which would increase reporting errors of survey (7).
This research emphasizes the importance promoting nutrition and physical activity in schools as early as possible.  It supports the goals of the Start Strong Program that is currently being implemented over the 2006-2007 school year in the Seattle School District.  Students in the intervention elementary schools have the potential for numerous benefits and the development of long-term positive lifestyle changes.
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