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ABSTRACT
Childhood obesity is an epidemic that is affecting children worldwide. Childhood obesity is a topic of public health importance because of its effect on the health of society. Children who are obese are more likely to be obese adults. Preventable obesity-related conditions, such as type two diabetes, heart disease, and high blood pressure, increase healthcare expenditure and loss of productivity. This essay describes a population health needs assessment conducted for a non-profit childhood obesity prevention program, HEALTHY Armstrong, in Armstrong County, Pennsylvania preschool-aged children. The need assessment methodology includes a detailed literature search and stakeholder interviews. Eight interviews were conducted from a range of professionals, physical education teachers, pediatricians, dieticians, and the Head Start Director. Findings between both methods were largely consistent, including the connection between weight status and health implications, parent’s influence on their child’s weight, and future intervention focus points. The interviews were able to give a more detailed look at the specifics of the population in Armstrong County. In addition, interviews revealed areas of concern for this population that were not mentioned by the literature, such as lack of connectedness between providers and time restrictions during provider appointments. Using information collected in this needs assessment, HEALTHY Armstrong will be able to design an effective intervention that considered the needs of this population. 
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Childhood obesity is an epidemic in the United States and internationally, and is beginning to affect children at younger ages than seen in prior years. In 2013, approximately 42 million preschool-aged children under the age of five worldwide were living at a weight considered overweight or obese, a 60% increase since 1990.1 Since 1970 in the United States, child obesity rates have more than tripled to 17%.2 Childhood obesity leads to numerous health issues in adulthood, such as type II diabetes, hypertension, stroke, sleep apnea, and depression.3 The causes of childhood obesity are likely multifactorial across all ecological levels, such as individual, interpersonal, community, and societal.4 Sedentary lifestyles, poor nutrition, poverty, and race are just a few examples of factors that have been linked to weight status in children.5
Armstrong County is a rural county in Western Pennsylvania located northeast of Pittsburgh. The population of Armstrong County is approximately 68,107, based on the 2013 US Census estimate. 6 Additionally, according to the Census, approximately 67% of the population in Armstrong County lives in an area designated as rural. Approximately 11.3% of the population in Armstrong County is living in poverty, with 19.2% of children under the age of 18 living below the Federal Poverty Line, according to the Urban Institute.7 In Armstrong County schools, 570,780 free or reduced-priced lunches were served during the 2011-2012 school year. The rate of the population with food security issues in the county is 12.5% with 21.3% of children in the county being food insecure.8 Food insecurity is when access to adequate food is limited by a lack of money and other resources at times during the year.9 Poverty and the rural environment have likely affected the ability for exercise; 25% of the population reported having inadequate access to a location for physical activity and 25% do not partake in any leisure time physical activity.10 Compared to Allegheny County, a urban county, where only 5% of the population reported having in adequate access to a location for physical activity and 24% not participating in any leisure time physical activity. 
Overweight and obesity are prevalent throughout Armstrong County.  For example, 56% of adults seen at the local family planning clinic were overweight based on their Body Mass Index (BMI) (BMI ≥25.0).11 In addition, obesity-related diseases are a major cause of morbidity and mortality in the county. For example, according to the Pennsylvania Department of Health, the death rate (per 100,000) for diabetes in Armstrong County is 24 per 100,000 compared to the state of Pennsylvania’s rate of 20.4 per 100,000.12 Heart disease in Armstrong County is 224 per 100,000 compared to Pennsylvania’s overall rate of 194 per 100,000 .
	Childhood obesity has become increasingly prevalent among preschool-aged children in Pennsylvania. According to the Morbidity and Mortality Weekly Report (MMWR), Pennsylvania is one of the three states in the United States that has shown an increase in obesity among low-income, preschool-aged children. Between 2008 and 2011, obesity in this group has increased from 11.5% to 12.2%.5 Armstrong County, Pennsylvania is not an exception.  In 2006, the percentage of children entering kindergarten in the Armstrong School District who had BMIs classified as overweight or obese was 26%. This percentage increased to 33% in 2013. 
In 2004, Pennsylvania mandated that all school districts measure the Body Mass Index (BMI) of students and develop and implement a wellness policy.13 During the first assessment, it was found that 35% of the children in the Armstrong School District (ASD) had BMI’s above the 85th percentile. This prompted the development of HEAL (Healthy Eating Active Lifestyles) Armstrong, now HEALTHY Armstrong (Healthy Eating Active Lifestyles Together Helping Youth), in 2005. The organization started as a coalition between Armstrong Center for Medicine and Health (ACMH) Hospital, Armstrong School District, and Children’s Community Pediatrics to address the problem of childhood obesity in Armstrong County.  However, as the years have passed, HEALTHY Armstrong has grown to include community organizations, community leaders, parents, government officials, and UPMC Health Plan.  The addition of the “THY”, “Together Helping Youth”, in the name portrayed the true community devotion of this collaboration. 
A Pre-K health needs assessment was conducted between November 2014 and March 2015 on behalf of HEALTHY Armstrong in Armstrong County, Pennsylvania. A health needs assessment is a systematic method of identifying the unmet health and health care needs of a population, which can then be used to inform interventions to address the identified unmet needs. This health needs assessment uses primary and secondary data collection to gather information on the health priorities and barriers to healthy lifestyles in the Pre-K population. HEALTHY Armstrong will utilize this information as a planning tool to build an intervention for children five years old and younger. This assessment can also be used to secure funding for the implementation of an initiative. 
LITERATURE REVIEW
Prevalence Of Childhood Obesity
Overweight or obesity can be defined as having an abnormal or excessive fat accumulation that can impair health.14 The most common method of assessing overweight and obesity is the Body Mass Index (BMI). BMI is an index of weight-for-height that is used for persons over two years of age, which is weight in kilograms divided by height in meters squared. For children, age and gender is considered when assessing BMI. Children who are placed in the 95th percentile for their age and gender are considered obese. Those who fall between the 85th and 95th percentile should be considered overweight.15 BMI is a simple, inexpensive, and noninvasive diagnostic tool. It can easily be done at a primary care office, school, or health fair. However, there are limitations to using BMI.  For example, BMI does not differentiate between excess muscle and fat. Therefore, someone with a large muscle mass may be placed in the overweight category by BMI, but in reality, they are not overweight. Also, while BMI charts for children differentiate by age and sex, children within the same age and sex group can vary depending on factors, such as height and level of sexual maturity.16
In 2013, an estimated 42 million preschool-aged children under the age of five were considered overweight or obese worldwide, which is a 60% increase since 1990.2 An additional 92 million are at risk of being overweight. Worldwide prevalence has increased from 4.2% to 6.7% between 1990 and 2010. If this trend continues, the prevalence of overweight and obesity children is expected to reach 9.1%, which will be approximately 60 million children worldwide by 2020.17 
National Trends	
In the United States in 1970, 5% of children were obese, however, in the last forty-five years, rates of childhood obesity have more than tripled to 17%.18 Thirty-two percent of children are considered overweight or obese, with one out of six being obese. Nine percent of children between the ages of two to five are considered overweight or obese nationally. Obesity in boys is more common than in girls, 19% and 15% respectively. Ethnicity and racial disparities also play a role in childhood obesity with Hispanic and non-Hispanic black children having higher rates of obesity than non-Hispanic white children, 21%, 24%, and 14% respectively.19
A study published in Pediatrics analyzed data from 2006-2009 for children between the ages of six and twelve years, or kindergarten through sixth grade.20 They found that the prevalence of obesity remained stable over the three years with approximately 17.6% of children being considered obese. In addition, the analysis found that schools in rural areas had a higher obesity prevalence than schools in urban areas. 
Pennsylvania Trends
In 2005 in Pennsylvania, it was mandated that all public school district conduct annual assessments on student growth and report the information to the Department of Health. During the 2007-2008 school year, almost half of Pennsylvania’s school districts reported that more than 35% of students from kindergarten to twelfth grade were overweight or obese.1 The 2009 Youth Risk Behavioral Survey found that 11.7% of Pennsylvania adolescents in grades 9 through 12 were obese and 16% were overweight.21
Overall, obesity among preschool-aged children in the United States has decreased between 2003 and 2011. However, three states, Pennsylvania, Tennessee, and Colorado, have witnessed an increase in prevalence among low-income children from ages two to five.19 According to the 2006 Pediatric Nutrition Surveillance System, which uses data from WIC participants, 24.7% of low-income children ages 2 to five years in Pennsylvania are overweight or obese.22
Implications Of Obesity
Health Implications
Obesity is second only to tobacco in the number of premature deaths it contributes to every year. In this case, premature deaths are the deaths that occur in adults under the age of 70 years old. However as tobacco use declines and obesity rates increase, it is thought that soon the number of deaths due to obesity will surpass the number due to tobacco use.23  Being overweight or obese increases the likelihood of multiple health problems. Those who are classified as overweight or obese have an increased risk of coronary heart disease, type 2 diabetes, hypertension, dyslipidemia, stroke, liver and gallbladder disease, sleep apnea and breathing problems, osteoarthritis, and gynecological problems.24 Obesity has a significant effect on one’s likelihood to develop several forms of cancer. For example, every additional five kg/m2 in BMI increases a man’s risk of esophageal cancer by 52%. In women, this rate increases the risk of gall bladder cancer by 59%. Increased body weight also is linked to prostate hypertrophy, infertility, and asthma.23 Obesity is also correlated with mental health issues. Forty-three percent of adults with depression are obese according to the 2005-2010 National Health and Examination Study. Adults with depression were more likely to be obese than those without depression.25
Economic Implications  
Between 1987 and 2001, the combination of rising obesity prevalence and increased spending on obese patients accounted for 27% of United States’ healthcare expenditure.26 Obesity-related preventable diseases, such as diabetes, heart disease, stroke, additional cases of cancer, and quality-adjusted life years foregone in the United States is to increase medical costs to $48-66 billion per year by 2030.27 Obese individuals have medical costs 30% higher than those at a normal weight. Those who are obese account for a 46% increase in inpatient costs, attend 27% more physician visits than those at a normal weight, and account for an 80% increase in spending on prescription medications. By 2030, the combined medical costs of preventable diseases due to obesity, such as diabetes, heart disease, stroke, and some cancers, are estimated to increase by $45-66 billion per year in the United States. 
Overweight and obesity account for 26-55 million quality-adjusted life years forgone in the United States and United Kingdom each year.27 This attributes to a decline in productivity through absenteeism and premature death. Societal costs incurred from obesity, include decreased years of disability-free life, increased mortality before retirement, early retirement, disability pensions, work absenteeism, and reduced productivity. Individuals who are obese miss five to nine more days of work each year than those who are not obese.
Childhood Obesity Implications 
Children who are overweight are more likely to be overweight or obese as adults.28 For example, overweight two-year-olds are twice as likely to become obese adults. Children who are overweight at the age of ten have a 70-80% risk of being obese at thirty-five years old. Health risks of overweight and obesity can begin in young children with the development of hypercholesterolemia, hypertension, insulin resistant diabetes, high fasting insulin levels, hormonal disturbances, and depression.29,30 As these children enter adulthood, remaining at their overweight or obese weight status,  they are more likely to develop heart disease and diabetes at an earlier age, musculoskeletal disorders, and certain types of cancers, which leads to premature death and disability in adulthood.31,32
As in adults, overweight and obese children are at risk of psychological effects. Children who are overweight or obese have lower self-esteem than non-obese peers. Due to a lack of self-esteem, obese adolescents are more likely to participate in risky behaviors, such as drinking alcohol and smoking.33 Obese children have lower perceived athletic ability, physical appearance, and global self-worth than normal weight children.34 Obese girls scored lower than obese boys and had reduced perceived social acceptance. This lack of self-worth affects their abilities to engage with their peers. These factors can lead to the development of depression and anxiety in childhood or adolescence. 
Social-Ecological Factors In Child Weight Status   
	Obesity in all ages is likely due to an imbalance between calories consumed (i.e., diet) and calories expended (i.e., physical activity). However, the factors surrounding obesity are multifactorial, including individual, interpersonal, and community.36 The social ecological model was used to analyze the factors that can explain childhood obesity during preschool-aged years. The social ecological model is a framework that is based on evidence that no single factor can explain an issue, in this case early childhood obesity.37 For example, at the individual level, genetics and race/ethnicity can influence weights status. At the policy level, lack of structured play and nutrition guidelines can be a risk for increase weight among Pre-K children. The framework model used for this model is located in Appendix A. 
Individual-Level Factors
It has been estimated that 40-70% of common obesity can be attributed to genetic factors.36 Obesity genetics can easily be seen in both identical or monozygotic (MZ) and fraternal or dizygotic (DZ) twins.38 MZ twins have been shown to have 70-90% similar fat mass, while DZ twins have 35-45% similar fat mass. This suggests the hereditary component of BMI ranges from 30-70%, which means that 30-70% of the population variance in BMI is determined by genetics. In addition, genetic traits that pass from parents to children can influence weights status. Insulin-induced gene 2 (INSIG2), which is involved in cholesterol transport, has been shown to be associated with both adult and childhood obesity. Another genetic link is the fat mass- and obesity-associated gene (FTO). The FTO gene has an obesity-risk allele that has been shown to predict energy consumption.39 Individuals with one copy of this allele are, on average, 2.6 pounds heavier than those with no copies.40 Those with 2 copies of the allele are 6.6 pounds heavier, on average, and have a 1.67 times higher rate of obesity than those with no copies of the allele.
Race and ethnicity disparities are also a concern with childhood obesity, with the effects being present as early as preschool years.41 The prevalence of obesity in black and Hispanic children at the age of seven was found to be double the prevalence in white children.3 Black and Hispanic children have increased odds of rapid infant weight gain, shorter sleep duration during infancy, more television in the bedrooms, and higher fast food intake than Caucasian children.41 These factors will be discussed further in subsequent paragraphs. All of these factors may contribute to higher rates of overweight and obesity in children. 
Another factor that influences weight status of individuals of all ages is insufficient sleep. An article published in Pediatrics analyzed answered questions asked to mothers regarding their children’s sleeping habits, such as number of hours during the day and at night, for children aged 6 months, 3 years, and 7 years. In addition, researchers took height, weight, total body fat, abdominal fat, lean body mass, waist circumference, and hip circumference measurements. For 6 months olds, less than 12 hours of sleep per day was considered insufficient. Insufficient sleep for 3 year olds was defined as less than 10 hours per day. Less than 9 hours per day was considered insufficient for children 7 years of age. Children who had the lowest sleep scores had the highest weight and body mass index in all measurements. Children who were regularly sleep deprived were inclined to come from racial and ethically minority families with low income and less education. However, the association with sleep and obesity did not change after adjusting for those factors.42 These results were echoed by a British study that followed 8,000 children from birth. This study found that children who slept fewer than 10 and a half hours at night at age three had a 45% higher risk of being obese by age 7 than children who were sleeping more than 12 hours at night.43 
Interpersonal-Level Factors 
There are a multitude of factors that have been linked with childhood obesity. Parental influence has a significant linkage to hinder or assist in a child’s healthy lifestyle.44 This is due to the fact that parents, especially among children in the Pre-K age group, are responsible for their children’s diet and activity. Prenatal and postnatal factors that are shown to be connected to obesity are also influenced by parents, specifically the mothers. In addition, socio-economic factors of the household, such as poverty level, health literacy rates, and education level are also determined by parents. 
The activity level and weights status of parents has been shown to predict their children’s levels of activity and weight status.45,46 When parents are active, children are less likely to be overweight or obese. Children of parents who are physically active have mean BMI values of 0.199 lower than children of inactive parents. Active parents are also more likely to educate their children on the importance of a healthy lifestyle. Risk of obesity is also much greater if a child’s parent is obese. Obese parents more than double the risk for children to become obese or adults, regardless if the child is obese or not. Among 3 to 5 year olds, the risk of adult obesity increased from 24%, if neither parent was obese, to 62%, if at least one parent is obese. 
Low health literacy rates of the parents has been linked to poor child health outcomes.47  The lack of sufficient health literacy affects their ability understand knowledge and skills to engage in preventative health behaviors. Low rates of health literacy may lead to barriers to properly prevent overweight and obesity for themselves and their children. Barriers to healthy living include lack of knowledge and experience in preparing, buying, and introducing healthier foods, insufficient physical activity, misidentification of weight status, and high levels of sedentary behaviors. Insufficient hours of sleep, mentioned earlier, can also be affected by low health literacy due to lack of knowledge of the amount of time a child should be sleeping at night.  
Young children go through transitions in digestive behavior, and it has been shown that a child’s eating behaviors are being established by the end of the preschool era and remain stable afterwards. At this age, parents influence their child’s development of food preferences and eating traits, since they determine the timing and content of meals and snacks. This can hinder or facilitate their child’s eating habits based on the food offered at home. For example, if a home does not have fruits and vegetables available for children, those children are more likely to not be open to eating or trying these foods. In addition, if these healthy foods are not available in the home, but energy-dense food and snacks are available, children are more likely to accept these foods in and outside the home, which can lead to the imbalance of calories consumed and lead to weight gain.46 Low energy-dense foods, such as fruits and vegetables, have been shown to protect children from overweight and obesity. Therefore, it is crucial that these foods are available in the home. 
Intake of fruits and vegetables of parents has been associated with increased ingestion of these foods by their children. 48 Healthy parent dietary practices that include the encouragement of balance diets, the provision of healthy food and environment, and modeling by parents were related to greater intake of vegetables, eggs, meat, and fish. These children had lower BMI and waist circumference. In addition to modeling, children who are involved in the food preparation process have been shown to have lower BMI and waist circumference and higher intake of vegetables.
Using food as a reward and restricting foods were parenting behaviors associated with unhealthy eating habits, such as great consumption of sweets and junk foods.48 Unhealthy eating habits were also associated with worse anthropometric measures. Using food as a reward seems to result in a child eating more regardless if they are full or not. This can lead affect the child’s ability to self-regulate in the future. It can also lead to them preferring unhealthy items, which are often used as an award, over healthy items. 
Screen time is a common topic of interest in relation to physical activity. Examples of screen time include watching television, playing on the computer, playing video game systems, and time spent on tablets. While screen time is an individual’s behavior, parents play a crucial role in developing and shaping their child’s physical activity and sedentary behaviors, especially during preschool-aged years, and are responsible for encouraging physical activity and monitoring screen time through modeling, developing rules and practices, and incorporating a physically-active environment at home.49,50 Children whose parents encouraged or supported them to participate in physical activity were active than children without encouragement from parents. In addition, children with screen time rules spent more time playing outdoors than children without rules. Reports have shown that preschoolers spend almost two hours per day watching television during the weekday and 144 minutes per day watching on the weekends.51 In preschools and child care, preschool-aged children spend approximately 89% of their time being sedentary. Young children in Pennsylvania are less likely than children nationwide to be physically active at least four days a week and more likely to spend two hours or more in front of a television or computer screen.21 
Studies have shown that prenatal factors, such as gestational weight gain, gestational diabetes, and tobacco smoking, can affect a child’s risk for overweight and obesity. The Institute of Medicine’s recommendations for gestational weight gain were updated in 2009 when reevaluation found that what was once considered a healthy weight gain during pregnancy was increasing the risk of childhood obesity.52 Mothers who are underweight, normal weight, overweight, and obese are recommended to gain 28-40, 25-35, 15-25, and 11-20 pounds respectively.53 Excessive gestational weight gain is associated the delivery of infants with greater birth weight for their gestational age.54 In addition, this excessive weight gain has been linked with higher BMI scores in children 4 years old compared to mothers who gained within the Institute of Medicine’s recommendation.55 Studies have shown that untreated gestational diabetes can influence a child’s weight and risk of being diagnosed with diabetes. Infants of mothers with gestational diabetes have a higher body fat at birth, which can lead to a great risk of overweight and obesity and the development of weight-related illnesses, such as type two diabetes and high blood pressure.54 A study among two American health plans found that children who had higher weights for their age were more likely to be born to mothers who had untreated gestational diabetes.52 This link between the mother’s diabetes diagnosis and the infant’s future weight and glucose tolerance shows that the uterine environment has an direct impact on the child’s future. The last prenatal influence that has been the direct focus of many studies is maternal tobacco smoking.54 Smoking during pregnancy has been shown to increase risk of BMI over the 85th percentile for age and sex and lead to higher systolic blood pressure for children at three years of age. Fourteen studies in a meta-analysis found that smoking during pregnancy increases the risk of childhood obesity by 50%. 
The early life of an infant has been shown to be a crucial time that can increase or lessen the risk of the child being overweight or obese. Infant weight gain and breastfeeding are two factors that have been associated with BMI in children. The “growth acceleration hypothesis” is used to explain the association between early and rapid growth during infancy which impacts the infant’s metabolic profile and can increase susceptibility to obesity and other metabolic conditions.56 Infants who had rapid growth were heavier, had higher BMIs, and higher percentage of body fat at the age of five than children who did not experience rapid growth as infants. In addition, infants who cross over two major weight-for-height percentiles in the first six months have shown a higher risk of obesity at five years old. 
Breastfeeding is optimal for the health and development of infants in many areas. Breastfeeding is a well-studied topic that has been found to reduce the risk of childhood obesity. In a matched-longitudinal study in the United States, breastfed siblings were shown to have lower BMI compared to their non-breastfed siblings.39 Meta-analysis has also been used to compare studies linking breastfeeding with the reduction of obesity risk.52 Two meta-analyses have linked breastfeeding with 13% and 22% decrease risk in obesity. Another meta-analysis found that duration may affect the decrease in risk; each additional month that infants are breastfed has been associated with 4% lower risk of obesity.   Household factors also impact the likelihood of a child being overweight or obese. 
A study using data from the National Health and Nutrition Examination Survey found 41% of children from single-parent households are overweight compared to 31% of children from dual parent households. 57 Children in single-parent households are have a higher fat intake and consume fewer vegetables. These children also have significantly higher low-density lipoproteins (LDL) cholesterol levels and lower high-density lipoproteins (HDL) levels. Even without the presence of obesity, higher LDL levels place children at an elevated risk for cardiovascular disease, hypertension, and type 2 diabetes. 
Obesity is associated with income and level of education. Children living in households where the head of the household has a college degree are less likely to become obese than those living in households where the head of the house hold has less education.57 Level of education increases level of income.58 Among boys and girls, prevalence of obesity decreases as their household income increases.57 Children who are in impoverished families are less likely to have the opportunity to join organized sports due to the cost and time commitment of the program.59 Low-income parents are more likely to have less time to play with their children or have time to supervise them in outdoor activities. 
Children who are overweight or obese are more likely to eat breakfast fewer days of the week.60 Children who do not eat breakfast have lower nutritional intake by consume fewer grains, milk, and vegetables than children who consume breakfast.61 Four-year olds who skipped breakfast were two times more likely to be overweight than children who ate breakfast.  Obese preschoolers are more likely to have a television in their bedrooms than non-obese children.62 In addition, two to seven year old children view an average of 2 minutes and 23 seconds of food advertisement commercials each hour.54 In a study with two to six year olds, children who watched television with commercials preferred the products advertised than children not exposed to the commercials. This suggests that food advertising can affect a child’s preference for food, and since most food advertisements are for unhealthy food, could contribute to greater calorie intake and increase obesity risk.
Community-Level Factors
	A neighborhood’s characteristics impact the ability to lead a healthy life. Studies have consistently found that socioeconomically disadvantaged neighborhoods have higher rates of obesity.63 The prevalence of childhood obesity in these neighborhoods is twice as high as a low disadvantage neighborhood. In these neighborhoods, multiple factors contribute to the increase in obesity, such as absence of parks and playgrounds and other safe places to be active, geographic location, limited access to affordable healthy foods in grocery stores, and high access to sugary beverages and high-density foods in convenience stores.64 
	Half of the children in the United States do not have a park, community center, or sidewalks in their neighborhood.64 Even if these are available, they may be difficult to reach due to lack of public transportation or they may be considered unsafe. In many socioeconomically disadvantaged communities, there are often not safe routes for children to walk or ride their bike, either due to violence, crime, busy traffic, or lack of infrastructure, such as lack of street lighting or no and/or unsafe sidewalks.65  Safety is a major concern for parents when allowing their children to play outside, since in many communities, children cannot play safely outside without an adult there for supervision and protection.59 In the past, neighbors relied on each other to supervise each other’s children, but today, it is not unusual to not know one’s neighbor. With parents alone being responsible for supervising their children, this limits outside play due to other responsibilities of the parents. Children who are able to be active outside more are less likely to engage in excess screen time and are less likely to be overweight or obese. 
	Geographical location also affects ability for physical activity. Sprawl is one way that the Centers for Disease Control and Prevention identify communities that may be at risk for obesity.65 Sprawl is “the process in which the spread of development across the landscape far outpaces population growth”.66 It includes four measurements: a population that is widely dispersed in a low-density development; separated homes, shops, and workplaces; networks of roads marked by huge blocks and poor access; and a lack of activity centers, such as downtowns. Areas with high sprawl scores, such as suburban and rural areas, prevent the use of walking and biking due to lack of sidewalks, and are farther away from schools, neighbors, and playgrounds or parks. County sprawl scores range from 63, the highest sprawl, to 352, the least sprawl.65 Sprawl has been shown to be associated with BMI and obesity. A study with Smart Growth America and the Centers for Disease Control and Prevention found that for every 50-point decrease in sprawl score, BMI score raised an average of 0.17 points. Residents at the highest sprawling areas are on average six pounds heavier than residents in compact areas.
	 Access to food healthy, affordable food impacts the weight status of a community. Along with other risks for obesity, low-income neighborhoods have limited access to grocery stores and increased access to fast food restaurants and convenience stores.64 Grocery store access has been associated with a reduction in obesity. Families in areas with no grocery stores are forced to rely on convenience stores, which typically sell less healthy food and beverages.  A study in East Harlem found that a child that lives on the same block as a convenience store has an increased risk for childhood obesity.67 This is consistent study by Powell et al. that found that greater availability of convenience stores in school zip codes was associated with higher obesity. In convenience stores, children are able to access high-energy dense foods and sugary beverages. 
Policy-Level Factors
	State and federal regulations can be utilized to support healthier practices by limiting advertising techniques for unhealthy food, regulating the amount of physical activity a child is to receive at school or child care, regulate nutrition regulations for children in school and child care, or offering grants to fix sidewalks to make them easier to walk on or to build a community center, playground, or park. While the government has increased involvement with some areas of health, there are several areas that are still lacking, especially regulations that would affect preschool-aged children. 
	In the United States, 12 million children spend time in child care outside of their homes. However, many states do not include nutrition and physical activity standards during licensing regulations.64 These 47 standards concerning infant feeding, nutrition, physical activity, and screen time are developed from the American Academy of Pediatrics, American Public Health Association, and National Resource Center for Health and Safety in Child Care and Early Education.68 Pennsylvania is one of the states to be in the “red zone”, under 70% of compliance, when it comes to following these standards. In fact, Pennsylvania’s regulations for licensed child care centers include only 8.5% of the 47 components of standards for infant feeding, nutrition, physical activity, and screen time. While individual centers may have their own guidelines concerning these factors, it is important to have consistency throughout the state and to ensure the most recent standards are being implemented in child care centers.  
	As mentioned in the previous section, children are exposed to 2 minutes and 23 seconds  of food advertisements each hour of their television viewing. Foods high in calories, sugars, salt, and fat and low in nutrients are highly advertised and target children, while healthy food advertisement is essentially absent.64 As in the past with the ban on tobacco commercial advertising, which was signed in April 1970, the government has the power to ban commercials for unhealthy food items target at children, but currently lacks legislation for this action.69 A 2009 report stated that nearly 75% of food advertisements during children’s television programs were nutritionally deficient.70 In addition, evidence has shown that marketing techniques are targeting ethnic minority youth. Experimental studies have shown that advertising impacts a child’s attitude towards products and their food choices and requests. One study at a summer camp manipulated television advertising seen by children over a two-week period and found that the food children selected to eat at the camp during meals was significantly influenced by the advertisements they viewed.70 While the First Amendment is commonly called as a reason to allow for such advertisements to continue, commercial speech that is actually or inherently misleading receives no First Amendment protection. Given that there is evidence that most children are not able to fully understand the commercial messages, it can be considered inherently misleading to advertise to children under the age of 12 years old.70 
Interventions
	Preschool aged children are beginning to be a commonly targeted audience for obesity prevention due to the rise in prevalence in overweight and obesity at this age.  These interventions have taken a wide range of approaches in their designs to address this problem. Despite these different approaches, only one-third of interventions studied are successful in reducing fat intake, increasing physical activity, and reducing sedentary behaviors.  Unfortunately, by taking a variety of approaches, it has made it difficult to be able to generalize the results to the general public, including other populations of Pre-K-aged children and adults.71 This section will look at three interventions in the area of childhood obesity in preschool-aged children that have taken different approaches to the same public health problem. These three interventions were chosen for further discussion because all three took a multifactorial approach to childhood obesity in their communities. In addition, these interventions have been evaluated multiple times and have shown consistent positive results. 
The Romp and Stomp intervention was a community-based obesity prevention intervention for ages 0 to 5 and their families in Australia that worked with several day care services, preschools, maternal and child health care providers, regional immunization clinics, and community health service providers. 72 The intervention’s goals included changing policy, sociocultural, and physical aspects of early-childhood environments to favor obesity prevention. The aim of Romp and Stomp was to increase the capacity of the communities to promote healthy eating and active play and to achieve healthy weight in children less than five years of age. Aside from the health goals, the intervention also focused on community capacity building and developing sustainable changes in policy, sociocultural, and physical environment. Several key underlying factors were addressed in the intervention activities, such as policy change to require a minimum of structured, active play each day, parent education at the sites, newsletters, and promotional materials, and increasing physical activity access in the community. The Romp and Stomp program evaluation showed success on multiple levels. The intervention showed a two-fold increase in parental awareness on healthy lifestyle behaviors from 2004 to 2008.  The intervention also showed a reduction in prevalence of overweight and obese children by three to five times more than the comparison sample, where communities were exposed to only subtle health promotion activities.  The diet of the children in the intervention was also improved with lower intakes of packaged snacks and fruit juice and higher servings of vegetables per day post-intervention.  Television viewing time also decreased for children in the intervention group. By having a multi-level approach to this issue, Romp and Stomp was able to make an impact on childhood obesity from numerous angels. 
Hip-Hop to Health Jr. was an intervention for ages three to five years old in Head Start programs within the Chicago Public School District.73 This intervention focused on a few key underlying factors, such as increasing knowledge of physical activity and nutrition in teachers and teachers’ aides by requiring attendance to three-one hour long training sessions to learn the intervention and parent education through the dissemination of weekly newsletters and homework assignments that paralleled class activities and receiving the curriculum that teachers used in the class on a compact disc to reinforce at home.  The intervention they were taught was a fourteen week program with each week teaching a different lesson.  Each session included a twenty minute lesson on healthy eating and exercise and a twenty minute physical activity piece.  Six areas related to cultural practice and belief were targeted for this intervention, including food, family, music, community, social roles, and relationships.  During the evaluation process, it was found that television viewing was still higher than recommended by the American Academy of Pediatrics, but screen time was significantly lower than before the intervention.  One area that did not show improvement was diet.  Over 50% of parents of the students were obese and this intervention did not have a large parent intervention portion.  As stated in a publication about Hip-Hop to Health Jr., children were encouraged to choose other activities instead of screen time.  However, their parents controlled their diet, so an intervention with more parent involvement would be beneficial to control this issue. Hip-Hop to Health Jr. showed the importance of getting parents involved when it comes improving the healthy lifestyles of their children due to the lack of improvement when it came to factors that are controlled by the parents.  
The Communities for Healthy Living program was based in five Head Start centers in upstate New York.74 The goals for this program were to promote parenting practices that support healthy lifestyles, increase children’s healthy behaviors, and reduce the children’s BMI and rates of obesity. This program held a major focus on parents of these children. Activities that targeted key underlying factors were increasing knowledge in parents of their child’s weight status by BMI assessment, dissemination of educational flyers, nutrition counseling at family engagement activities, and paralleled curriculum between child and adult programming. Program evaluation found that children had marginally lower BMI scores and lower rates of obesity at the conclusion of the program.  Children had greater amount of physical activity and lower amounts of screen time.  They also had lower total energy intake and macronutrient intake after the intervention.  Post-intervention, parents reporter greater self-efficacy to provide healthy foods, greater frequency of offering fruits and vegetables to children, and greater support of physical activity for their children.  Higher intervention dose predicted greater outcomes after the intervention. 
METHODS
The socio-ecological model and results from previous research studies informed the needs assessment for HEALTHY Armstrong. Data collection for the needs assessment occurred in two sequential phases. First, a literature review was completed that assessed national, state, and local data on obesity trends as well as information on the multiple factors that contribute to childhood obesity. This review also included a summary of three childhood obesity prevention programs that have been implemented in the Pre-K (2-5 years) population in the United States. The results of these reviews have already been presented in this essay.  
	The second method of data collection was to conduct in-depth, qualitative interviews with key stakeholders in Armstrong County. Semi-structured interviews were conducted between December 2014 and February 2015. Key stakeholders and interview questions were identified by the project coordinator and executive committee president from HEALTHY Armstrong.  Stakeholders included health professionals, such as pediatricians and dieticians, school district employees, such as school nurses and elementary physical education teachers, and the local Head Stat director. The interviews lasted approximately 15-30 minutes, and were conducted via phone or in the individual’s place of employment. Participants were not compensated for their time. 
A semi-structured interview protocol was developed based on previous findings from the literature and on informal conversations with key stakeholders (Appendix B). The protocol included a range of questions related to health implications of childhood obesity, changes in trends, and barriers that contribute to the epidemic.  In addition, each participant was asked an additional set of questions specific to his or her area of expertise related to childhood obesity. For example, pediatricians were asked questions on health implications of childhood obesity and their interactions with the parents of children who are overweight or obese, while the Head Start director spoke to current physical education and nutrition guidelines for Head Start and their experiences with educating parents on the importance of improved nutrition and increased physical activity. In addition to specific questions on their area of expertise and barriers that hinder healthy living in Pre-K-aged children, participants were also asked about their thoughts on an ideal program for this population that will overcome the afore-mentioned barriers and improve healthy living among Pre-K children and their families.
	All interviews were voice recorded, and supplemented with detailed handwritten notes throughout the interviews. A variation of the content analysis approach was used to develop themes from the interviews. The content analysis approach is defined as “a research method for the subjective interpretation of the context of text data through the systematic classification process of coding and identifying themes or patterns”.75 The process condenses raw data into categories or themes based on valid inference or interpretation. The steps for this method are 1.) Prepare the data, 2.) Define the unit of analysis, 3.) Develop categories or a coding scheme, 4.) Test coding scheme on a sample text, 5.) Code all the text, 6.) Assess coding consistency, 7.) Draw conclusions from the coded data, and 8.) Report methods and findings.  Unlike in the content analysis approach, the data was not formally coded using computer software, but rather analyzed for themes using secondary data, informal conversation of the issue with key stakeholders, and a formal review by the project coordinator. 
Following the completion of the interviews, the recordings and notes were reviewed and general themes were generated. Since a range of professionals were interviewed, and responses were elicited that were specific to their professional background, themes were developed to reflect the diversity of the interviewees. After the initial development of the themes, interviews were reviewed a second time to link general themes among interviewees. This process was strengthened by reviewing the generated themes with the project coordinator for HEALTHY Armstrong. 
FINDINGS
	The stakeholder interviews consisted of three main topic areas across all professions. The first topic area discussed the risks that arise from children being overweight or obese at such a young age. Next, interviewees were asked about barriers they see in families that influence a child’s weight status. Interviewees also revealed barriers they have in contributing to the education of families at this time. Last, stakeholders suggested possible activities and formats for interventions with this age group and their families. 
	While overarching themes were similar to one another, each professional group seemed to have a certain insight that another might not witness in their profession or due to particular interest in the topic. For example, WIC dieticians interact with mothers and children more often than pediatricians due to WIC requiring more visits each year for mothers to remain eligible for assistance. Therefore, WIC employees were able to discuss behavioral barriers, such as generational influences that affect lifestyle and food negotiation issues. Another group that added a dimension to the interviews that was not heavily discussed by other groups about physical activity skills and outdoor play were the physical education teachers. 
Identified Risks: Diagnoses, Gross Motor Skills, And Physical Activity Skills 
	Interviewees were asked about the risks involved with overweight and obesity in children. Examples of questions are “What health implications arise when children and overweight or obese?”, “How do these implications transition into teenage and adult years?”, “What have you seen change in recent years around weight status of young children?”, “Have you seen any changes in your physical education classes?”, and “What has changed since you started your career?”. These questions were to explore any changes that professionals have witnessed during their careers. Themes that emerged were the rise in childhood obesity over their professional careers and changes in the health of the children. 
	In response to these questions, one WIC dietitian said:  “When I started here twenty-five years ago, children rarely came here at overweight or obese levels. Now, I could guess that about 75% of the children who visit are overweight or obese. We have children off the BMI chart due to their obesity. It’s sad, especially because I know what it was like before this became an issue.” . A pediatrician noted that “Childhood obesity has been an issue ever since I started practicing, but we would not see it until maybe mid-elementary school-years or more into adolescences, 11 or 12 year olds; now we are seeing it much younger, like children under five years old.” 
The health care providers who were interviewed echoed the literature findings on the health implications of childhood obesity, such as the increased risk of type 2 diabetes, hypercholesterolemia, hypertension, and depression. They also mentioned fatty liver and slipped capital femoral epiphysis. Another worry from interviewees was bullying. “Children who are overweight or obese are more at risk for being bullied. This leads to psychosocial issues that can stay with a child long into adulthood.” said one pediatrician. Interviewees also stated the fact that overweight and obese children become overweight and obese adults, if there is no intervention. “As overweight or obese children turn into overweight or obese adults, they develop heart disease, organ issues, and joint problems”, stated a dietician. 
	Physical education teachers witness other issues that arise due to overweight and obesity in their career that health providers usually do not have the ability to typically witness in their career. When asked about new issues they have witnessed with their students, physical education teachers expressed concerns in the decrease in coordination skills they have seen in recent years in children of all weight statuses. “The students are coming in with less gross motor skill development.”, stated one teacher. Another teacher stated “Yes, I have noticed that students are not as good at skills, such as kicking, rolling, skipping, leaping, and even running, than in the past. Children seem to be less active now.” 
Barriers: Parental Influence, Outdoor Play, Provider Time Restrictions
	In this section, stakeholders were asked a few simple questions, such as “What are barriers that are faced when dealing with childhood obesity?”, What strains healthy lifestyles?”, What barriers make healthy living unreachable?”, and “What do you barriers do you witness with your clients?”. The questions were asked to discover determinants that interviewees have witnessed that influence healthy lifestyles and weight status. An unexpected factor that came out of these questions were the providers discussing the barriers they face when trying to assist patients, such as time restrictions on visits. Themes included proximal factors, such as hardships that parents face and perception of weight in children,  and distal factors, such as barriers for health care providers. Graphic forms of themes from this section can be found in Appendix A. 
Proximal Determinants
From my interviews, the central barrier that emerged to developing a healthy weight status within this age group is the behaviors and lifestyle choices made by parents. There are many barriers to overcome, said one interviewee: “Parents face challenges that affect their ability to live healthy lifestyles, such as low literacy rates, low health literacy, high unemployment rates, and low practical skills, such as math skills and filling out forms at the doctor’s office.” Many also do not have access to reliable transportation to go to doctor appointments or go to places of recreation. A large portion of parents of low-income preschoolers have their own health risk and diagnoses, such as high rates of smoking, obesity, type two diabetes, and high cholesterol. 
	Generational issues also arise when speaking to parents about healthy eating. A weight management pediatrician mentioned that “Food is a generational influence, such as knowledge-based or preparation. If someone grew up on processed foods and TV dinners, they are more likely to prepare their meals in that manner.” A WIC dietician mentioned that clients will say “Well, my mom did this or that.” and take that as the standard versus current research and guidelines.  A local pediatrician stated “It is very difficult to change a person’s lifestyle once it is established. I think that is the number one barrier. If we can have families instill healthy habits in their children from the beginning (even at birth), it would overcome this barrier.”
An interviewee discussed the challenges of behavioral change in parents and their ability to enforce healthy eating in their children’s lives. She said “Many parents come in and say “My child will only eat cookies” or “My child won’t eat any meat”. Parents do not have the time or energy to work on this issue with their children and will just give in to them.” Food is also used as a reward. A weight management pediatrician stated “Parents will tell their children “If you are good while we are at the store, we can go to McDonald’s.. This causes a huge issue because children will then begin to expect McDonald’s every time they behave well.” 
Encouraging parents to engage their children in physical activities is also a challenge. A physical education teacher mentioned “Kids used to play outside a lot more, however, with the less safe environments I think they are playing less and less outdoors and doing more indoor activities that are more sedentary. Parents often do not feel comfortable allowing their children outside without supervision and with their busy lives, they are not able to take time out of their day to go out with their children. Parents need to see this as a priority as they see homework.” 
	Parents in this age group also have issue with facing the weight issues of their children. “Parents do not want to hear about it”, one interviewee said. Another said “Parents always say “They’ll grow out of it and ignore the issue rather than taking the necessary steps.” One pediatrician mentioned “The perception has shifted. Parents see children at normal weights as underweight and overweight children as normal weight.  
Distal Determinants
The lack of connectedness between services, such as WIC and their pediatricians also causes problems. A WIC representative said “If I bring up the child’s BMI, but the doctor has never mentioned it to the parent, they do not believe it is a serious issue. There needs to be more connectedness between providers to ensure parents are hearing the same message across the board.” 
	Pediatricians and WIC dieticians expressed their frustration in the time restriction they have with parents. A pediatrician mentioned the limited time available for health maintenance visits “I see families and children in my office for 15 to 30 minutes for their health maintenance. Many times there is quite a bit to cover, in addition to the weight. I do not feel that prevention will be effective during my office visits with such a short amount of time to talk with parents.”
Recommendations: Connecting Caregivers, Multidimensional Aspects, And Motivational Interviewing 
	“What is the best way to reach Pre-K children and their families?” was the last question asked of interviewees. These stakeholders have the opportunity to work closely with these children and their families, so it was essential to find out what they thought should be done and how it could be achieved. Themes that emerged were the importance of caregiver involvement, incorporating the multiple factors of childhood obesity, and finding specific problems families are having and offering solutions. 
	Participants indicated that all caregivers should be targeted. “If grandma watches Sally five days a week after preschool, she needs to be reached by the program due to her influence on Sally’s physical activity and diet.” mentioned one interviewee. “Head Start and preschools have the attention of the children for hours, same with child care centers. These are great resources to tap into, not only to educate the staff there, but to start early education for the children.” said one pediatrician. 
Interviewees also stressed the need for a multifactorial intervention with the potential for culture change to impact the future of this population. “It is no surprise that childhood weight status is the effect of many areas, so we cannot effectively make change from looking at one issue and one issue alone. We need to focus efforts on several fronts… educating parents, changing nutrition guidelines in child care centers, offering more free active events.” said one pediatrician. “Messages need to be consistent. ”, said one dietician, “Parents come here and hear one thing and go to the pediatrician and hear another. It is quite confusing for them. We need to get better at this. Seminars where professionals can get together and discuss these issues would be helpful.”
Each interviewee gave his or her own twist on how an intervention should work or what it should involve. “In the younger kids, Pre-K, we need to concentrate on healthy eating and getting them involved in family activities. I think Armstrong County as a whole is working together very well in finding ways to provide free family health and wellness events,” said the wellness coordinator.  One pediatrician mentioned incorporating motivational interviewing. ‘This would include self-reflection versus being told what to do. Also, it is important to ask “What do you want to change and what can you change?” to see what is feasible in their life.’ Another interviewee mentioned using a survey to gauge the problem areas in the individual families. “A questionnaire for parents to gauge screen time, physical activity, sleep, and diet would be a great starting point for the program. Every family is different, but what are the common factors that can be used to design a program that will work? If individual areas of concerns could be used for a more individualized intervention, that would be even better, but resources might not allow that to happen.”, said one pediatrician. 
DISCUSSION
	The findings from the literature search and the interviews were largely consistent. Health implications of childhood weight status were constant between literature and stakeholder interviews with the mention of type 2 diabetes, hypercholesterolemia, and hypertension. Both also discussed the psychological risks, such as bullying and depression. While the literature search mainly focused on issues stemming from overweight and obesity, findings of overall decreases in active behaviors and an increase in sedentary behaviors were found. Elementary physical educations teachers revealed that a decrease in motor skills and athletic skills were decreasing in children in all weight statuses, not just those overweight or obese. This implication may reveal the need of a physical activity intervention regardless of a child’s weight. 
	Another area of consistency between methods was the parent’s influence on their children’s weight. However, the interviews gave an in-depth description of the issues that affect this population in this county, while the literature search gave a general overview of the issue. Three areas that were particularly consistent between methods were reward feeding, parents’ influence on encouraging physical activity and a healthy diet, and the worry of safety while children are playing outside. Both methods stressed the need for parents to take a role model approach to their eating habits, especially with fruits and vegetables, and physical activity with their children. The connectedness between providers and the time restrictions with families providers faced were not topics discussed in the literature search. These issues should be explored further to determine the impact of these barriers.
	Format for interventions suggested by interviewers matched approaches that were used as examples in the literature search. Interviewees believed the involvement of the entire family was needed for this population. Each of the three interventions mentioned in the literature search included parental involvement. In addition, utilizing preschools and Head Start programs was mentioned by one of the interviewees. In the third sample intervention, the location of the intervention was preschools and/or Head Start. Utilizing preschools and Head Start locations is an effective way to reach the population, since these children are not in the public school system yet. Also, as literature and interviews mentioned, parents and caregivers have a large impact on a child’s healthfulness at this age and their involvement in a program is crucial for change.
CONCLUSION
	The literature search and interviews showed consistent findings. Each discussed the health and psychological implications of a child’s overweight or obese weight status. Both methods also discussed the multifactorial barriers to children living a healthy lifestyle. The literature search discussed all levels of the social-ecological model, while the interviews focused primarily on interpersonal factors. Parent and caregiver involvement and utilizing preschool and Head Start programs were also consistent between data collection sources. 
	The limitations to this assessment can be traced to lack of resources, primarily time and money. The number of interviewees was much smaller than ideal due to lack of time and funding to conduct interviews. In addition, ideally a focus group with parents of children this age would have been conducted. However, due to lack of funding for incentives, this was not possible. 
	While information for the literature search could be generalizable to a greater population, the interviews were focused towards Pre-K children in Armstrong County, Pennsylvania. Due to this, information from the interviews may not be generalizable to a greater population, especially a population with differing demographics than Armstrong County, such as urban areas. For generalizable information, future studies should incorporate interviewees familiar with their target population. As for future recommendations for Armstrong County, another population health needs assessment should be conducted after an intervention is completed to see if any of the barriers mentioned in this paper were eliminated or lessened. 
	However, the very fact that the qualitative methods were specifically focused on participants in Armstrong County make the results much more salient for use in this region. Due to this, the results are more likely to be valid for this specific target population than results would have been by using only the literature search. Another strength of this study is that a feedback was solicited from a range of professionals. The range of professionals that were interviewed allows for diversification in the findings, and reinforces themes that emerge from the various disciplines. Also, HEALTHY Armstrong can use these findings to build credibility within the community. Stakeholders that were interviewed are key members of the community and have  trustworthy relationships with the target population. The trust of the stakeholders may influence the target population to embrace an intervention developed by HEALTHY Armstrong. 
This population health needs assessment will be used by HEALTHY Armstrong as they enter their next phase of focusing on childhood obesity. With Armstrong School District data showing a rise in children entering kindergarten at weights considered overweight or obese, they have decided to shift their focus to the Pre-K population. The information collected from this assessment will assist in the development of an intervention to reach this population, assisting program developers in deciding what barriers to focus their energies on as well as developing the intervention’s approach and format.      
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Figures
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Figure 1: Social-Ecological Model: Preschool-Aged Weight Status
*Note: In this essay, screen time, physical activity, and diet were not discussed as individual factors. While these are typically identified as individual factors, preschool-aged children are not able to make appropriate decisions regarding these factors themselves and their actions are heavily influenced by their parents/caregivers. 
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Figure 2: Proximal and Distal Determinants: Stakeholder Interviews

Appendix B:
Interview Protocol 
Date: ___________________________
Time: ___________________________
Location: ________________________
Interviewee: ______________________
Background Information
1. What is your title and how long have you been employed in your current position?
2. Is your work from the past similar? If so, how so?
3. Can you briefly describe your current role and responsibilities?
Trends and Health Implications
4. Have you seen a change in preschool-aged children’s weight status, nutritional habits, or physical activity levels in the last five to eight years? If so, what has changed?
5. What are the health implications of these changes?
Barriers to Healthy Lifestyles
6. What barriers to healthy lifestyles have you witnessed in these children and their families?
7. How can these barriers be eliminated or their impact lessened?
Suggested Intervention Areas
8. [bookmark: _GoBack]What is the best way to reach Pre-K children and their families?


[bookmark: _Toc114179904]
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