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Abstract 

The purpose of the following paper is to analyze the growing obesity trend among the youth 

in Durham, North Carolina, using Kestrel Heights Charter School as a residential representation of 

Durham. Through data taken from a survey distributed at Kestrel Heights Charter School, I create a 

simple OLS regression model with the purpose of specifically focusing on the effects of student 

traveling time on BMI percentile. The results from the model show that traveling time is both 

statistically insignificant and an inadequate predictor of obesity within the sample population. 

However, factors such as age, race, and parents’ occupation prove important. 

 

Introduction 

High body mass index among children is rapidly becoming a growing health concern in the 

United States. According to the Center for Disease Control, as of 2008, 18% of children from the 

ages of 12 to 19 were obese – a number that has more than tripled since 19801. In addition to the 

rapid increase in obesity, research has shown that children with high BMI are more prone to 

becoming obese adults. In Predicting Obesity in Young Adulthood from Childhood and Parental Obesity, 

Whitaker et al. find that 80% of children in their study who were overweight at ages 10–15 were 

obese adults at age 252. Obesity, at all ages, has been linked to diabetes, hypertension, high 

cholesterol, and overall poor health status. Amidst this national trend Durham, North Carolina, has 

presented itself as a quintessential example for this obesity problem and an ideal location for a BMI 

study. Even from the ages 2-4, the prevalence of obesity in Durham has increased rapidly from 8.2% 

in 2000 to 19.6% in 20083. In order to better understand this prevalence of high BMI among the 

youth of Durham, I have constructed an obesity-specific health survey. I then use the survey data to 

study the effects of common obesity indicators on students’ BMI at Kestrel Heights Charter School, 

                                                           
1 Ogden CL, Carroll MD, Curtin LR, Lamb MM, Flegal KM. Prevalence of High Body Mass Index in US 
Children and Adolescents, 2007-2008. JAMA 2010;303(3):242-249  
2
 Whitaker RC, Wright JA, Pepe MS, Seidel KD, Dietz WH. Predicting obesity in young adulthood from 

childhood and parental obesity. New England Journal of Medicine 1997;37(13):869–873 
3 North Carolina Department of Health and Human Services. NORTH CAROLINA STATEWIDE AND 
COUNTY TRENDS IN KEY HEALTH INDICATORS. 2008. Raw data. Durham.  
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particularly focusing on the effect of student traveling time on the BMI percentile through a simple 

OLS regression model.  

 

I begin with a brief description of background literature relevant to my study. After looking 

at the methods and model of past literature, I provide an overview of the site of my study, Kestrel 

Heights Charter School, followed by an analysis of the survey model and its distribution/collection. 

Finally, I present the results of my study through a summary of descriptive statistics from the 

collective data and an analysis of my OLS regression model. I will conclude with a recap of 

important findings and a few suggestions for further study.   

 

Background Literature4 

Frank, Andresen, and Schmid (2004) evaluate both the environment (land-use mix) 

surrounding a participant’s residence and the “travel patterns (walking and time in car)” in relation 

to obesity, specific to Atlanta, Georgia. I will focus on their results pertaining to time spent in a car. 

Frank et al. use a travel survey, “Strategies for Metro Atlanta’s Regional Transportation and Air 

Quality” (SMARTRAQ), of 10,878 participants. The survey collects information with respect to 

BMI, minutes spent in a car, kilometers walked, age, income, education, and gender. The survey 

distribution is selective among 13 counties in the Atlanta metro area, from which participants are 

screened based largely on residential density in order to establish a fair range of varying urban 

environments. 

 

With regard to their empirical model, they choose to use a logistic regression to test the 

impact of time spent in a car on a “dichotomous measure” of BMI, obese or not. To measure the 

independent effect of time spent in a car on the probability of being obese, Frank et al. control for 

age, education, and household income. Age is measured in years as a continuous variable and both 

education and income are coded as ordinal. In the model, car time is both statistically significant and 

positively associated with obesity. Frank et al. conclude that one hour per day in the car equates to a 

6% increase in the odds for being obese. This affirms that increased time spent driving, a sedentary 

form of behavior, is associated with increased odds of being obese. However, it is important to 

remember that these results are based on the case study of Atlanta, Georgia, which is confined in its 

                                                           
4 Frank, L. D, & Andresen M. A, & Schmid T. (2004). Obesity Relationships with Community Design, 
Physical Activity, and Time Spent in Cars, American Journal of Preventative Medicine, 27(2), 87-96. 
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variety of urban forms. For a further look at time spent in a car relative to the BMI probability 

broken down by race and gender categories, refer to Figure 1 in the Appendix.  

 

Kestrel Heights Charter School – a model for Durham 

Kestrel Heights School was created by local citizens and educators in order to provide an 

alternate option for the youth, especially at risk students, within the public educational system. The 

school is partnered with the Literacy Council of Durham, the Ackland Museum, the Lakewood 

YMCA, and the National Paideia Center at UNC Chapel Hill5. As a charter school Kestrel Heights: 

has a greater degree of freedom from rules and regulations in comparison to public schools, receives 

only state funds through a charter, and does not charge tuition. However, there is one feature of 

Kestrel Heights that interests me the most and helps provide validity to my assumption of using 

Kestrel Heights as a model for Durham – the application process.  

 

Once a simple application is filled out by interested parents, the application becomes part of 

a lottery process in which applicants are drawn at random6. The school’s location makes it a prime 

target for Durham residents, and the fact that the applicants are drawn at random provides a small, 

set population that represents a spatially scattered residential cross-section of Durham. Focusing on 

a neighborhood school like Jordan High would result in having a student population within a 

confined district of Durham. Due to a lack of resources, both financial and physical, it would be 

nearly impossible to distribute a survey to the majority of children all across Durham; therefore 

Kestrel Heights provides the only feasible option. 

 

Additionally, the school provides an ideal location to identify the relationships between 

particular health indicators and BMI because the student demographic is susceptible to obesity. The 

two key demographic factors are race and income. The racial composition according to the school 

principal, Tim Dugan, is more racially diverse than other Durham public schools and can be 

estimated at a 40:40:20 ratio of African American, Caucasian, and other (mostly Hispanic) 

accordingly. According to national data collected from 2008, African Americans have a 51 percent 

                                                           
5 "KHS Fact Sheet." Welcome to Kestrel Heights School. Apr. 2010. Web. 30 Mar. 2010. 
<http://www.kestrelheights.org/khs_facts.htm>.  
6 "KHS Fact Sheet." Welcome to Kestrel Heights School. Apr. 2010. Web. 30 Mar. 2010. 
<http://www.kestrelheights.org/khs_facts.htm>.  
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higher prevalence of obesity, and Hispanics have a 21 percent higher obesity prevalence compared 

with Whites. The second demographic, income, has also been inversely related to high BMI. As a 

result of their low income, this demographic is more inclined to purchase cheap, processed food that 

are high in calorie and fat content. The population of Kestrel Heights is composed of a diverse mix 

of mainly middle, lower-middle, and lower class students. This is made evident according to 

Principal Dugan based on the statistic that approximately 60% of the students are receiving 

subsidized or free lunch. The percentage is staggering and even though it may be inflated, it is still 

significant. The inflation comes from the fact that Kestrel Heights Charter School does not use the 

Federal Lunch Program. Instead the school has established its own program that does not 

discriminate based on income and therefore has a greater probability of abuse by non-low income 

parents.   We will see how well the principal’s percentage corresponds to the data I have collected in 

the Results section. 

  

Survey Model 

 This is my first experience creating a survey and it has been both daunting and exciting. I 

learned that your first draft will never be your final draft because either your subject will find a 

question confusing or you will blatantly forget vital information. Creating a successful survey is all 

about repeatedly testing the surveys in the field and accordingly making changes based on subject 

performance and feedback. My own survey required three separate occasions of major revisions. In 

order to view this progression refer to the Appendix, Figure 2 through 5, where I include each 

survey draft and highlight in red updated changes. I will now provide a further in depth analysis on 

the initial construction of the survey and progression that led to the final draft being administered 

March 29th, 2010.  

  

My initial goal in constructing the survey was to focus mainly on time spent on the road, the 

focus of my literary reviews, and its relationship to BMI. As previously mentioned, Frank et al. 

studied the residents of Atlanta, Georgia, and found that one hour per day in the car equates to a 6% 

increase in the odds for being obese7. In addition to addressing this factor by asking them how long 

it takes them to get to and from school, I included questions that have traditionally been linked or 

                                                           
7 Frank, L. D, & Andresen M. A, & Schmid T. (2004). Obesity Relationships with Community Design, 
Physical Activity, and Time Spent in Cars, American Journal of Preventative Medicine, 27(2), 87-96. 
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known to be contributory factors to obesity. Some common contributory factors that I concentrated 

on were8:  

• food choice: consuming excess calories, the source of which comes from mainly processed/fast 

food, and lack of a proper meal structure 

•  lack of physical activity  

• a sedentary lifestyle: can be shown through time spent watching television  

• race: as noted above certain races like African Americans and Hispanics are more prone to 

obesity  

• socioeconomic status: for example, cheap food generally tends to be unhealthy and high in 

calories, lack of affordable health insurance, parent’s education and own education can be 

linked to food choices and overall awareness of healthy choices for their children, whether a 

child is raised by a single parent or both parents  

• residential area: is their neighborhood conducive to outdoor exercise  

• other demographic characteristics: for example, sex and age  

It is important to understand that there are still many other less common contributory factors that I 

did not mention and did not include in the survey, but in order to maintain the focus of my subjects, 

middle and high school students, I had to create a survey that was short and to the point.  

  

After I constructed my first draft, which can be seen under the Appendix as Figure 2, I 

submitted it to Professor Charles Becker and Professor Frank Sloan for review. The general 

consensus was that I needed to include more household and socioeconomic questions. I accordingly 

added question nine and ten to the first draft. After making these revisions I went to Kestrel Heights 

with the purpose of piloting my survey, draft 2 at this point. I tested my survey on 13 students in 

total: one 17 year old, five 16 year olds, four 12 year olds, and three 11 year olds. I was able to get 

the two extremes of the age/grade range. Looking at the data, I immediately noticed a few trends. 

Almost every student was unaware of his or her height and weight (the two factors that will allow 

me to establish a rough estimate of BMI). The fact that the children did not know their weight 

worries me, because it is a sign that they are not cognizant of the importance in maintaining an 

                                                           
8 National Center for Chronic Disease Prevention and Health Promotion. "Obesity and Overweight for 
Professionals: Childhood: Contributing Factors | DNPAO | CDC." Centers for Disease Control and Prevention. 
20 Oct. 2009. Web. 03 Apr. 2010. <http://www.cdc.gov/obesity/childhood/causes.html>.  
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appropriate weight. The older students only encountered difficulty in question nine and ten, the 

socioeconomic questions, in that they did not know the education level and occupation of their 

parents. The younger students had a lot more difficulty. Two out of seven of the young group did 

not know their zip code, were confused about the phrasing of question two, and decided to check all 

the grade levels to question six, instead of checking one. Instead of not knowing the information to 

question nine and ten like the older students, the vast majority of the younger students did not 

understand the question, for example, the meaning of occupation. There are two important notes 

that I learned from my first pilot experience: (1) children perform better when forced to circle or 

check responses rather than filling in text (2) never leave a question open ended or have there be 

room for wrongful interpretation because children will somehow find a way to interpret the question 

incorrectly. Taking this all into account, I made changes accordingly, which can be seen in red under 

Figure 4. The smallest but most effective change included adding “check only ONE” to question 

six. The most extreme changes were to question nine and ten, which were too open ended, so I 

decided to break up the questions into several more specific questions, refer to questions eleven 

through sixteen under Figure 5. I used a combination of predetermined answer choices that needed 

circling (Q11 – Q14) and better phrased open text questions (Q15 & Q16) that only act to clarify 

and build upon the preceding questions thirteen and fourteen. On a side note, the addition of gender 

in the survey demonstrates how easy it is to forget vital and common sense information. I then 

decided to pilot the survey (third draft) at Kestrel Heights one last time. I only tested the survey on 

eight sixth graders because the high school students did quite well during the first pilot. The results 

came back positive, except for a few problems with the socioeconomic questions at the end. I knew 

that I could not phrase the question in any simpler way and in the end I had to accept that many 

children just do not know the educational level and jobs of their parents. Other than a few minor 

changes, the survey was ready for its final debut on March 29th.  

 

Collection Method 

 The final versions of the survey were distributed on Tuesday, March 29th, from 8am to 3pm. 

I purposely avoided Monday, because I wanted my questions that referred to the previous day to 

reflect answers for a typical school day. The collection process for that day included having the 

children fill out the surveys followed by a weight and height measurement. In order for the process 

to run smoothly I enlisted the help of two friends, one who helped during the morning session and 

the other who helped during the afternoon session. Principal Dugan granted me access to both the 
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middle school gym instructor and the high school gym instructor, but no other school teachers. This 

made it easy to distribute surveys to middle schoolers, but hard for high schoolers because middle 

schoolers are required to attend P.E., while in high school, kids (majority 9th and 10th graders) are 

only required to take one semester of P.E. and one semester of health. In order to get 

upperclassmen I was supposed to follow Principal Dugan around the main school and the separate 

annex built for juniors and seniors; however, due to time constraints I was only able to survey one 

class that was composed of upperclassmen.  

 

We began each school period by using the first twenty minutes to survey middle school 

students in the gym and the remainder of each period was used following the high school gym 

instructor or Principal Dugan. For each group of students, I explained the purpose of the survey and 

the importance in filling out all the information individually and to the best of their knowledge. If 

anyone was having trouble with a question I made myself available to explain the question in more 

detail without adding personal bias. By the end of the day we had surveyed 260 students out of the 

total student population of approximately 520, which included 190 middle school students, 27 ninth 

graders, 27 tenth graders, 12 eleventh graders and only 4 twelfth graders. Ultimately, the process ran 

smoothly except for a few minor bumps: 

• I had approximately six students, all girls, randomly throughout the day refuse to take the 

survey because of the weigh-in, even after I explained to them that the information was 

confidential, anonymous, and privately measured. 

• I had two middle schoolers in the same class refuse to fill out the socioeconomic questions 

because their parents do not allow them to supply private information. It was obvious that 

one of the girls had influenced the other by informing her of such an excuse. 

• It seemed as though the younger the students got the less inclined they were to follow 

instructions. I specifically told the students to work individually and not to talk to other 

students while filling out the survey. The high school and eighth grade students followed my 

instructions; however, the sixth and seventh graders kept chatting with their friends.  

• I noticed the children, especially the younger students, were very self conscious of their 

weight and judgmental of other students’ weight. I tried to keep students from spying on the 

weigh scale during measurements by setting up a separate section for height and weight 

measurements, but it did not keep students from being critical of others. 
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• While I was checking the surveys for completion, I noticed many middle school students did 

not know the answers to the socioeconomic questions at the end and a few did not know 

their zip codes. The extent of this “lack of knowing” will be addressed in the results section. 

 

Results 

Is Kestrel Heights in fact a Model for Durham? 

 There are currently eight zip codes included within the city of Durham: 27701, 27703, 27704, 

27705, 27706, 27707, 27712, and 27713. For a graphical map of Durham with the city border and 

zip code labels, please refer to Figure 6. Kestrel Heights is located in the southern region of 

Durham, near the intersection of Highway 54 and South Alston Ave, and can be found in the 27713 

zip code area on Figure 6. By collecting the students’ zip codes in the survey, I can establish a rough 

estimation of their place of residence. The zip code data shows that 44.62% of the student 

population lives in the 27713 area, with the only other significant zip codes of residence being 

27703, 27707, and possibly 27704. For a full breakdown of student residence by Durham zip codes 

refer to Figure 7. The majority of the students reside in the school’s immediate surrounding area. 

Although Kestrel Heights proves to be more residentially diverse than other Durham public schools, 

it still does not represent an ideal cross-section of Durham, especially given the fact that north 

Durham zip codes, 27701, 27705, 27706, and 27712 make up less than five percent of the sample 

population.  

 

However, the other two demographic factors, race and income, that I hypothesize as being 

important in using Kestrel Heights prove to be key indicators of obesity. The role of these two 

factors will be discussed in greater detail in the Empirical Model subsection. With regard to the high 

level of low income, I expected the free lunch percentage to be close to 60% as stated by Principal 

Dugan. The percentage of students in my sample that ate free lunch that day was only 6.5%, while 

the majority brought lunch from home. I believe that this percentage is a combination of 

embarrassment from peers and the choice not to exercise the right to free lunch every school day. 

Still the discrepancy is enormous. 

  

Descriptive Statistics 

 Before addressing the statistical results of the survey, I would like to take a look at the 

students’ “survey-filling” performance. It seems that “the lack of knowing issue” may play a larger 
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role in creating systematic error than I had previously imagined. To begin with, 25 students did not 

know their zip code, the majority of whom were middle school students. Ten students did not know 

their parents’ educational level and accordingly left the question blank. Although this number seems 

insignificant, many other students seemed to have guessed on the educational levels because (1) 

some students wrote beside the question “not sure maybe this” (2) for some the educational levels 

do not correspond with the parents’ jobs, for example, a truck driver that has a Master’s degree. 

Although the example I just described is technically possible, the frequency of its occurrence in my 

sample is highly improbable. Lastly, the safeguard I built into the collar job question, questions 15 

and 16 in Figure 5, proved useful because the majority of the students incorrectly filled out the collar 

job question. Using the descriptions of the parents’ jobs I manually corrected for white-collar, blue-

collar, and pink-collar; however, I encountered difficulty for jobs not well defined as blue/pink or 

white collar in which case I was forced to add human bias by making judgment calls.   

  

Now I will present a few interesting descriptive statistical findings: 

 

� The BMI percentile ranges from 0.9 to 99.8 with an average of 62.9. For a better idea of how 

this translate into weight status categories established by the CDC, refer to Figure 8. Using a 

CDC student obesity excel template that is adjusted for both age and sex, I find that 13% of 

the total sample are obese and 29% are overweight or obese. It is hard to compare these 

numbers to the state collected data for Durham or North Carolina because the North 

Carolina Department of Health and Human Services only collected child obesity data in 

2008 for the age groups 2-4 and 5-11. With regard to Durham, the department failed to even 

collect any data for the age group 5-11. The best means of comparison are to either the 

25.7% obesity prevalence in North Carolina for ages 5-11 or the 19.6% prevalence in 

Durham for ages 2-49. The school data suggest a lower prevalence of obesity than Durham 

and North Carolina. A more detailed breakdown of the obesity numbers in the sample can 

be found in Figure 9, 10 and 11. The large discrepancy in obesity that exists between the 

boys and girls is worth noting. The prevalence of obesity among males is 18%, exactly twice 

that of the females. On a national scale the prevalence is higher among boys; however, the 

gender difference is significantly smaller. According to the 2007-2008 National Health and 

                                                           
9 North Carolina Department of Health and Human Services. NORTH CAROLINA STATEWIDE AND 
COUNTY TRENDS IN KEY HEALTH INDICATORS. 2008. Raw data. Durham. 
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Nutrition Examination Survey [for children from the ages of 12 to 19], 19.3% of boys were 

obese and 16.8% of girls were obese10.  

  

� The results of BMI percentile by race, as seen in Figure 12, are as expected. Following 

national trends, both Hispanic (22.22%) and Black (18.95%) obesity numbers far exceed 

those of the White (7.44%) sample population. Although the national statistics find African 

Americans having a higher rate of prevalence in relation to Whites than Hispanics do, my 

data suggest otherwise [just for this sample]. The national data specific to schoolchildren 

from the ages of 12 to 19 suggest a higher Black (24.4%) than Hispanic (21.7%) obesity 

incidence; however, the difference is quite small11. The school sample is composed of 

approximately 7% Hispanics, a less than adequate number for data analysis, but still the 

model shows the Hispanic variable as being positively correlated to BMI percentile and 

statistically significant.  Figure 13 provides a distribution of the students by race. I only 

include three races in my graph, White, Black, and Hispanic, because as stated earlier, Blacks 

and Hispanics tend to have high obesity prevalence, while Whites have come to serve as a 

constant or means of comparison. Additionally, these races represent the top three races by 

population size in the United States at this time. The “Other” category is mainly composed 

of Asians. Both the White and Black sample populations represent ideal sizes for data 

analysis. 

 

� With respect to academics, Figure 14 illustrates how most of the students are performing 

either at the A,A&B level or the B,B&C level. Since these levels are self reported and an 

estimated average of total academic performance, there is a lot of room for error, especially 

considering the difficulty middle school students had with this question in the pilot period. I 

also noticed during the collection process that many students fail to pay attention to how 

their grades look as a whole, rather focusing of individual grades. Figure 15 provides a closer 

look into student academics as it relates to obesity. The figure shows how the prevalence of 

                                                           
10 Ogden CL, Carroll MD, Curtin LR, Lamb MM, Flegal KM. Prevalence of High Body Mass Index in US 
Children and Adolescents, 2007-2008. JAMA 2010;303(3):242-249 
11 Ogden CL, Carroll MD, Curtin LR, Lamb MM, Flegal KM. Prevalence of High Body Mass Index in US 
Children and Adolescents, 2007-2008. JAMA 2010;303(3):242-249 
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obesity increases as student academic performance decreases. The obesity prevalence among 

the lowest academic category (D,D&F,F) more than triples that of the highest (A,A&B). 

Most obesity studies conclude that obesity is highest among people with the lowest level of 

education. However, most of these studies focus strictly on the educational attainment levels 

of adults and usually look at the following educational categories: more than college, college, 

some college, high school, less than high school12. Figure 15 shows a similar trend, except 

among children. There are many possible reasons for this trend. The first explanation that 

usually comes up is income and how it is directly related to education. This is a valid 

argument when explaining obesity among adults because their educational level determines 

what type of job they find and income they receive. The academic grades children receive 

have no bearing on the household income. One could make the argument that student 

academic success is directly correlated with parent educational level. After plugging in the 

two variables into STATA using an ordinal coding system and running a correlation test, the 

result is a negative correlation of -.36. I believe this unexpected negative correlation is largely 

a result of students guessing educational levels for their parents. Another explanation for the 

trend shown in Figure 15 is that overall student academic performance can be seen as a 

measure of their health awareness/knowledge. It is likely that students who receive better 

grades are more knowledgeable on the repercussions of obesity – hypertension, diabetes, and 

heart disease to name a few. To get a better empirical understanding of the effects of health 

knowledge on obesity, the survey could be modified to include a question that tests their 

knowledge on this medical condition.   In further developing this argument, early childhood 

education has been shown to be an important predictor of future academic performance for 

children. Therefore, factoring in the children’s academic performance could play a vital role 

in predicting obesity.  

 

� When I created the survey and asked the students what language they spoke at home, I 

presumed that those who spoke in their native tongue would have a lower prevalence for 

obesity in comparison to those who always spoke English. I believed that if a child were to 

speak in their native tongue they were perhaps less exposed to the American fast food 

lifestyle and more likely to get home-cooked meals. This last point proves true and is 

                                                           
12 Behavioral Risk Factor Surveillance System. "Education." American Obesity Association. 2002. Web. 02 May 
2010. <http://obesity1.tempdomainname.com/education/global.shtml>. 
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illustrated in Figure 16, where clearly students who speak their native language at home and 

eat home cooked meals more than double those that eat out or eat frozen food. However, 

there could be so many more factors that influence my initial assumption because Figure 17 

shows that in fact the students who speak their native tongue at home have a significantly 

higher prevalence of obesity.    

 

� Although looking at a basic univariate regression does not explain all the details of the 

relationship that exists between the two variables, I think it would still prove useful to see a 

univariate regression between time spent traveling and BMI percentile prior to analyzing the 

model. Refer to Figure 18 to view the regression and trend line. There seems to be no 

apparent pattern/trend in the data points. Even the linear equation of the trend line has a 

coefficient and R2 values close to zero. Again, even though this graph does not accurately 

display the full details with regards to the effects of other variables, it should still be used to 

get a rough idea of how these two variables relate to one another. From the looks of Figure 

18, the relationship between traveling time and BMI percentile does not look promising. 

 

Empirical Model  

 

BMI % = age + gender + academics + traveltime + momjob_dadjob + hispanic + black + homecooked +  c 

 

BMI % Coefficient Standard Error T P > |t| 95% Conf. Interval 

age -2.393769 1.116181 -2.14 0.033 -4.593118    -.1944202 

gender -.8663626 3.656203 -0.24 0.813 -8.07063    6.337905 

momjob_dadjob 3.513277 2.093687 1.68 0.095 -.6121729    7.638728 

hispanic 21.52864 7.833406 2.75 0.006  6.093519    36.96377 

black 9.018612 4.271752 2.11 0.036 .6014526    17.43577 

academics 1.131458 1.232329 0.92 0.360 -1.296751    3.559667 

homecooked 5.531227 3.739498 1.48 0.140 -1.837167     12.89962 

traveltime -0.024371 0.0792092 -0.31 0.759 -.1804466    .1317046 

constant 74.73267 16.64149 4.49 0 41.94189    107.5235 
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Variables: 

age: continuous variable with a range of 11 to 19. 

gender: a dummy variable with 0 representing male and 1 representing female  

momjob_dadjob: ordinal variable created from the addition of two separate ordinal variables, 

momjob and dadjob. For both momjob and dadjob, 0 represents unemployment, 1 represents blue-collar 

jobs, and 2 represents white-collar jobs. The addition of these two variables into one creates four 

possible outcomes, 0, 1 (b), 2 (b, b), 3 (b, w), 4 (w, w).    

hispanic: a dummy variable   

black: a dummy variable 

academics: ordinal variable broken down into the following nine categories, A (1), A&B (2), B (3), 

B&C (4), C (5), C&D (6), D (7), D&F (8), F (9). 

homecooked: dummy variable representing one of the three possible choices for dinner. Eating a 

home cooked dinner equals 0 while the opposite equals 1. The three options are frozen dinner, 

home cooked dinner, and outside dinner. 

traveltime: continuous variable that equals the total amount of time it takes students to travel to 

school and back home from school in minutes. 

 

When I initially started to create my OLS regression, my model contained 26 variables. All of 

the variables, except for black and hispanic, were statistically insignificant. The variables were not even 

close to being significant on a 10% level. I tried to cut variables individually and use interaction 

terms; however, my limited background in statistics and novice understanding of STATA limited the 

extent of the analysis. So I took the opposite approach and built my model by adding variables one 

at a time to the initial race variables. I also wanted to keep my model relatively simple, yet practical 

so I accordingly used the research article written by Frank et al. as a template. I did not follow their 

choice in model, but I did use variations of the same variables.  

 

Number of observations 237 

F-statistic  2.44 

Prob > F  0.0149 

R2  0.0789 

Adjusted R2  0.0466 
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I do not like the idea of using a Logit regression because it creates two pools, those who are 

obese and those who are not. The model treats a subject who is one BMI percentile away from 

being obese the same as an underweight subject. In their model Frank et al. look at the following 

factors: age, gender, education, household income and time spent in a car. These variables, except 

for time spent in a car, have been long-time considered indicators or contributory factors for 

obesity. Since household income was not available, I instead used another socioeconomic variable, 

parent job type. I also decided to further explore student education by adding it to the model 

because of the unique trend that was displayed in Figure 15. Lastly, I added race variables because of 

the CDC statistics showing both Black and Hispanics as having a higher risk of obesity. The CDC 

statistics did not clarify on whether or not these numbers controlled for socioeconomic factors. 

Since my model includes parent job type, it effectively controls for socioeconomic static within race 

and allows me to look at the underlying effects of race on BMI for the given sample at Kestrel 

Heights. 

  

After establishing these variables as the base of the model, I wanted to add other variables 

that I thought would represent sedentary and diet habits, like the amount of physical activity and 

dinner choice. I decided against using the physical activity variable because it proved to be extremely 

insignificant. I believe this was the case because the amount of physical activity listed by the majority 

of the students was unusually high and I saw many students who looked out-of-shape filling in the 

max amount of exercise. Refer to Figure 19 to see an alternate regression that includes the physical 

activity variable. I also excluded time spent watching television, another sedentary measure, because 

of its correlation of .29 with the black variable in the model. It was ultimately causing high 

fluctuations in the coefficient and p-value of the black variable. Dietary habits are represented in the 

model through the home cooked variable. Before finalizing the model, I checked the VIF levels for 

all the variables in addition to examining the bivariate correlations. Variance inflation factor 

quantifies the severity of multicollinearity in an ordinary least squares regression analysis through an 

index that measures how much the variance of a regression coefficient is increased because of 

collinearity. I followed the common rule of thumb that “VIFs of 10 or higher may be reason of 

concern”13. None of the eight variables had a VIF level greater than two.  

 

                                                           
13 Williams, Richard. "Sociology 63993 - Graduate Statistics II." University of Notre Dame. Feb. 2010. Web. 02 
May 2010. <http://www.nd.edu/~rwilliam/xsoc63993/index.html>. 
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The empirical model above demonstrates how after factoring in commonly known 

contributory factors of obesity, time travel does not prove to be a proper indicator of obesity in my 

sample. Given the timetravel p-value is 0.759 and extremely insignificant, the variable can be 

immediately discounted. Additionally, the coefficient of timetravel is so small that its effects are 

almost negligible. The problem with the time travel variable is that it only includes time spent 

traveling to school and back home from school. A more accurate approach would be to have the 

children fill out a travel journal for a set amount of time. Although the primary focus of this paper 

proves insignificant, there are several other variables worth mentioning: 

 

age: the variable is significant and according to the model an increase in one year of age is associated 

with a decrease in BMI percentile by 2.39. 

gender: even though the gender variable is insignificant in the model, I ran separate regressions for 

both boys and girls to better understand the large discrepancy in obesity that exists between the 

genders, as seen in Figure 11. The regressions allow for the possibility of identifying different 

reactions to the variables between the two groups. They can be found in the Appendix under Figure 

20.  

momjob_dadjob: this socioeconomic variable is significant on a 10% level, but insignificant on a 

5% level. An increase in parent job status level (ex. A move from unemployment to blue-collar or 

blue-collar to white-collar) is associated with a 3.51 increase in BMI %. This goes against present 

literature on the subject. However, I believe that since the majority of the students range from low 

to middle class, an increase in job levels or income per say just results in the option of eating more 

unhealthy food rather than affecting the types of food chosen. Also if unhealthy options like fast 

food are built into the sample’s cultural framework then again the issue becomes a matter of 

quantity. 

hispanic, black: both racial variables are significant on a 5% level. According to the model being 

Black at Kestrel Heights is associated with a 9.02 higher BMI percentile when compared to Whites. 

For Hispanics the BMI percentile is even higher – 21.53. Since socioeconomic conditions are 

accounted for, the main explanation could be culture. Fast food has become an American staple and 

with options like KFC’s new 540 calorie Double Down (two pieces of bacon and one slice of cheese 

stuffed between two large friend chicken filets), it is no surprise that America’s youth is heading in 

an “obese” direction.  
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homecooked: its p-value is .140, insignificant on a 10% level. However, since the p-value is still 

relatively low it is worth looking at the coefficient. Not eating a home cooked dinner, meaning 

eating either outside or frozen food, is associated with a 5.53 increase in BMI %. This result is 

expected considering most outside and frozen food options are high in calories and preservatives.   

 

Conclusion 

 The purpose of the study is twofold: (1) to see if Kestrel Heights serves as a spatially 

scattered residential cross-section of Durham (2) to test whether or not time spent traveling can act 

as an indicator of obesity. In theory, Kestrel Heights has the ideal racial, residential and income 

demographics for an obesity study representative of Durham; however, zip code data taken from the 

survey show that students residing in north Durham make up less than 5% of the total sample 

population, making Kestrel Heights an imperfect model of Durham. Furthermore, the empirical 

model shows that the focus of the study, the amount of time the students spend traveling to and 

from school, does not serve as a proper indicator of obesity because the travel time variable has an 

insignificant p-value of .759 and its coefficient, -0.024, is so close to zero that it is negligible.  

However, there are certain factors that have proven to be important obesity indicators, such as age, 

race, and parents’ occupation. An increase in a students’ age by one year is associated with a decrease 

in BMI percentile of 2.39. The model’s racial statistics correspond with current national data by 

demonstrating how both Blacks and Hispanics have a higher prevalence of obesity than Whites. 

Being a Black student is associated with a 9.02 higher BMI percentile than being White and being a 

Hispanic student is associated with a 21.53 higher BMI percentile. In opposition to current ideology, 

the parents’ occupation data show that an increase in parent job status level (ex. unemployment to 

blue-collar or blue-collar to white-collar) is associated with a 3.51 increase in BMI percentile. 

  

Further Study 

There are a lot of changes that can be made to improve the accuracy of this study. These 

changes could be made in the survey modeling process, data interpretation process, and the 

regression model. Prominent changes to the modeling process would include giving the children a 

travel journal and acquiring the students’ GPA to get a better academic reading. With regards to 

interpreting the data differently, it would be interesting to use questions 15 and 16 in Figure 5 to 

create an ordinal income variable. I could use questions 15 and 16 to find the average salaries for the 

given jobs. My confined knowledge of statistics has limited my ability to create the best possible 
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model. I believe with more statistical background I could create a better model that more accurately 

portrays obesity effects and accounts for the interactions between variables. 

  

The survey contains a lot of data that could potentially be used to conduct other studies. 

Instead of looking at the effects of traveling time on obesity, one could look at the effects of race on 

obesity in far greater detail. Alternatively, I could create a diff-and-diff model by redistributing the 

survey two years from now to track changes that occurred over time. Ultimately, I hope Kestrel 

Heights Charter School uses this data to not only answer their own inquiries, but to address the 

growing trend in obesity. 
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Appendix  
 
Figure 1. The Effects of Car Time on the Probability of Obesity by Race/Gender14 
 

 
 
 
 
Figure 2. Draft 1 of BMI Survey 
 
Age: 
Weight:  
Height:  
Race:  
Zip Code of Residence: 
   
*Native Language:  
*What is your 1st language:  
*What language do you speak at home:  
   
1. Did you eat breakfast this morning?    Yes ____    No ____  
   
    Would you eat breakfast [at the school] if it was provided by the school?   
      
    Yes ____   No ____   
   
2. Did you eat a school lunch?   Yes ____    No ____  
   
    If you answered "Yes" to question 2, was your lunch subsidized (free)?   
     

                                                           
14

 Frank, L. D, & Andresen M. A, & Schmid T. (2004). Obesity Relationships with Community Design, Physical 
Activity, and Time Spent in Cars, American Journal of Preventative Medicine, 27(2), 87-96. 
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    Yes ____   No ____  
      
    If you answered "No" to question 2, did you bring lunch from home?    
 
    Yes ____   No ____  
   
3. Outside of PE, How much continuous physical activity (exercise) do you on average have on a normal 
weekday?  (circle below)  
   
    None      
    0 - 30 min  
    30 min - 1 hr  
    1 hr - 2 hrs   
    More than 2 hrs  
   
    Please list the types of physical activity you do: _____________________________  
   
_________________________________________________________________________  
   
4. How many minutes of television do you usually watch on a normal weekday?   
   
    None  
    0 - 30 min  
    30 min - 1hr  
    1 hr - 2 hrs  
    More than 2 hrs  
   
5. How did you get to school today?    Bus ____   Car ____   Walk ____   Bike ____   
   
    AND How long did it take you to get to school today?  ____  
   
    How will you get home from school today?  Bus ____   Car ____   Walk ____   Bike ____   
   
    AND How long does it usually take you to get home?  ____   
   
6. Looking at your grades, do you usually get: A's ____   A's & B's ____    B's ____     
    B's & C's ____   C's ____   C's & D's ____   D's ____   D's & F's ____   F's ____  
   
7. Yesterday, did you eat dinner at home or outside?   Home ____   Outside ____  
   
    If you answered "Home", was your food packaged or frozen?   Yes ____   No ____  
 
 
 
Figure 3. Draft 2 of BMI Survey   
 
Age: 
Weight:  
Height:  
Race:  
Zip Code of Residence: 
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*Native Language:  
*What is your 1st language:  
*What language do you speak at home:  
   
1. Did you eat breakfast this morning?    Yes ____    No ____  
   
    Would you eat breakfast [at the school] if it was provided by the school?   
      
    Yes ____   No ____   
   
2. Did you eat a school lunch?   Yes ____    No ____  
   
    If you answered "Yes" to question 2, was your lunch subsidized (free)?   
     
    Yes ____   No ____  
      
    If you answered "No" to question 2, did you bring lunch from home?    
 
    Yes ____   No ____  
   
3. Outside of PE, How much continuous physical activity (exercise) do you on average have on a normal 
weekday?  (circle below)  
   
    None      
    0 - 30 min  
    30 min - 1 hr  
    1 hr - 2 hrs   
    More than 2 hrs  
   
    Please list the types of physical activity you do: _____________________________  
   
_________________________________________________________________________  
   
4. How many minutes of television do you usually watch on a normal weekday?   
   
    None  
    0 - 30 min  
    30 min - 1hr  
    1 hr - 2 hrs  
    More than 2 hrs  
   
5. How did you get to school today?    Bus ____   Car ____   Walk ____   Bike ____   
   
    AND How long did it take you to get to school today?  ____  
   
    How will you get home from school today?  Bus ____   Car ____   Walk ____   Bike ____   
   
    AND How long does it usually take you to get home?  ____   
   
6. Looking at your grades, do you usually get: A's ____   A's & B's ____    B's ____     
    B's & C's ____   C's ____   C's & D's ____   D's ____   D's & F's ____   F's ____  
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7. Yesterday, did you eat dinner at home or outside?   Home ____   Outside ____  
   
    If you answered "Home", was your food packaged or frozen?   Yes ____   No ____  
   
8. What time do you usually go to bed on weekdays? __________  
   
    What time do you usually wake up on weekdays? __________  
 
9. Education of Parents: ________________________________________________ 
 
10. Occupation of Parents: ______________________________________________ 
       
 
 
Figure 4. Draft 3 of BMI Survey 
 
Age: 
Gender (circle):  Male [boy]   or   Female [girl]  
Weight: 
Height:    
Race:  
Zip Code of your house: 
What language do you speak at home:  
   
1. Did you eat breakfast this morning?    Yes ____    No ____  
   
    Would you eat breakfast [at the school] if it was provided by the school?   
      
    Yes ____   No ____   
   
2. Did/Will you eat a school lunch today?   Yes ____    No ____  
   
    If you answered "Yes" to “Did/Will you eat a school lunch (cafeteria food) today”, was your lunch 
subsidized (free)?   
     
    Yes ____   No ____  
      
    If you answered "No" to “Did/Will you eat a school lunch (cafeteria food) today”, did you bring 
lunch from home?    
 
    Yes ____   No ____  
   
3. Outside of PE, How much continuous physical activity (exercise) do you on average have on a normal 
weekday?  (circle below)  
   
    None      
    0 - 30 min  
    30 min - 1 hr  
    1 hr - 2 hrs   
    More than 2 hrs  
   
    Please list the types of physical activity you do: _____________________________  
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_________________________________________________________________________  
   
4. How many minutes of television do you usually watch on a normal weekday?   
   
    None  
    0 – 30 min  
    30 min – 1 hr  
    1 hr – 2 hrs  
    2 hrs – 3 hrs 
    3 hrs – 4 hrs 
    More than 4 hrs 
   
5. How did you get to school today?    Bus ____   Car ____   Walk ____   Bike ____   
   
    AND How long did it take you to get to school today?  ________  
   
    How will you get home from school today?  Bus ____   Car ____   Walk ____   Bike ____   
   
    AND How long does it usually take you to get home?  ________   
   
6. Looking at your grades, do you usually get (check only ONE): A's ____   A's & B's ____    B's ____    B's & 
C's ____   C's ____   C's & D's ____   D's ____   D's & F's ____   F's ____  
   
7. Yesterday, did you eat dinner at home or outside?   Home ____   Outside ____  
 
    If you answered "Home", was your food packaged or frozen?   Yes ____   No ____  
   
8. What time do you usually go to bed on weekdays? __________  
   
    What time do you usually wake up on weekdays? __________  
 
9. Who do you live with? (circle one)  Mother    Father    Both 
 
10. How many grandparents live in your house? (circle one)   0    1    2    3    4 
 
11. What is the highest level of education your mother has finished? (circle one)  
  
      Less than High School      
      High School 
      Some College 
      College 
      Master’s Degree 
      Doctoral Degree 
 
12. What is the highest level of education your father has finished? (circle one)  
  
      Less than High School      
      High School 
      Some College 
      College 
      Master’s Degree 
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      Doctoral Degree 
 
13. How would you describe your mother’s job? (circle one)   Blue-collar    White-collar 
      *Blue-collar = manual labor, for example, construction, retail, manufacturing, food* 
      *White-collar = management, sales, accounting, advertising, customer service* 
      
14. How would you describe your mother’s job? (circle one)   Blue-collar    White-collar 
      *Blue-collar = manual labor, for example, construction, retail, manufacturing, food* 
      *White-collar = management, sales, accounting, advertising, customer service* 
 
15. What does your mom do? 
 
      ______________________________________________________________ 
 
16. What does your dad do? 
 
      ______________________________________________________________ 
 
 
 
Figure 5. Final Draft of Survey 
 
Age: 
Gender (circle):  Male [boy]   or   Female [girl]  
Weight: 
Height:  
Grade Level (circle):   6th       7th       8th       9th       10th      11th       12th    
Race:  
Zip Code of your house: 
What language do you speak at home:  
   
1. Did you eat breakfast this morning?    Yes ____    No ____  
   
    Would you eat breakfast [at the school] if it was provided by the school?   
      
    Yes ____   No ____   
   
2. Did/Will you eat a school lunch (cafeteria food) today?   Yes ____    No ____  
   
    If you answered "Yes" to “Did/Will you eat a school lunch (cafeteria food) today”, was your lunch 
subsidized (free)?   
     
    Yes ____   No ____  
      
    If you answered "No" to “Did/Will you eat a school lunch (cafeteria food) today”, did you bring 
lunch from home?    
 
    Yes ____   No ____  
   
3. Outside of PE, How much continuous physical activity (exercise) do you on average have on a normal 
weekday?  (circle below)  
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    None      
    0 - 30 min  
    30 min - 1 hr  
    1 hr - 2 hrs   
    More than 2 hrs  
   
    Please list the types of physical activity you do: _____________________________  
   
_________________________________________________________________________  
   
4. How many minutes of television do you usually watch on a normal weekday?   
   
    None  
    0 – 30 min  
    30 min – 1 hr  
    1 hr – 2 hrs  
    2 hrs – 3 hrs 
    3 hrs – 4 hrs 
    More than 4 hrs 
   
5. How did you get to school today?    Bus ____   Car ____   Walk ____   Bike ____   
   
    AND How long did it take you to get to school today?  ________  
   
    How will you get home from school today?  Bus ____   Car ____   Walk ____   Bike ____   
   
    AND How long does it usually take you to get home?  ________   
   
6. Looking at your grades, do you usually get (check only ONE): A's ____   A's & B's ____    B's ____    B's & 
C's ____   C's ____   C's & D's ____   D's ____   D's & F's ____   F's ____  
   
7. Yesterday, did you eat dinner at home or outside?   Home ____   Outside ____  
 
    If you answered "Home", was your food packaged or frozen?   Yes ____   No ____  
   
8. What time do you usually go to bed on weekdays? __________  
   
    What time do you usually wake up on weekdays? __________  
 
9. Who do you live with? (circle one)  Mother    Father    Both 
 
10. How many grandparents live in your house? (circle one)   0    1    2    3    4 
 
11. What is the highest level of education your mother has finished? (circle one)  
  
      Less than High School      
      High School 
      Some College 
      College 
      Master’s Degree 
      Doctoral Degree 
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12. What is the highest level of education your father has finished? (circle one)  
  
      Less than High School      
      High School 
      Some College 
      College 
      Master’s Degree 
      Doctoral Degree 
 
13. How would you describe your mother’s job? (circle one)   Pink-collar    White-collar 
      *Pink-collar = service industry, for example, babysitter, food service, receptionist, cosmetologist, 

telephone operator, or maid* 
      *White-collar = management, sales, accounting, advertising, customer service* 
      
14. How would you describe your father’s job? (circle one)   Blue-collar    White-collar 
      *Blue-collar = manual labor, for example, construction, retail, manufacturing, food* 
      *White-collar = management, sales, accounting, advertising, customer service* 
 
15. What does your mom do? 
 
      ______________________________________________________________ 
 
16. What does your dad do? 
 
      ______________________________________________________________ 
 
17. Do you have asthma?   Yes ____    No ____ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



26 

 

Figure 6. Map of Durham by Zip Codes 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Figure 7. Residence by Zip Code  

 
 
Figure 8. Weight Status Categories

 
 
 
Figure 9. Summary of Children’s BMI
 

Number of children assessed: 

Underweight (< 5th %ile) 

Normal BMI (5th - 85th %ile) 

Overweight or obese (≥ 85th %ile) 

Obese (≥ 95th %ile) 

                                                           
15 Centers for Disease Control and Prevention. "NACHRI & N.A.C.H. | Childhood Obesity Statistics and 
Facts." NACHRI & N.A.C.H. | HOME
<http://www.childrenshospitals.net/AM/Template.cfm?Section=Site_Map3&TEMPLATE=/CM/C
Display.cfm&CONTENTID=49561>. 
16 Centers for Disease Control and Prevention. "NACHRI & N.A.C.H. | Childhood Obesity Statistics and 
Facts." NACHRI & N.A.C.H. | HOME
<http://www.childrenshospitals.net/AM/Template.cfm?Section=S
Display.cfm&CONTENTID=49561>. 
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Weight Status Categories15 
 
 
 
 
 
 

Summary of Children’s BMI-for-Age16 

Boys Girls Total 

137 123 260 

3% 1% 2% 

64% 75% 69% 

 33% 24% 29% 

18% 9% 13% 

Centers for Disease Control and Prevention. "NACHRI & N.A.C.H. | Childhood Obesity Statistics and 
NACHRI & N.A.C.H. | HOME. 2009. Web. 30 Mar. 2010. 

<http://www.childrenshospitals.net/AM/Template.cfm?Section=Site_Map3&TEMPLATE=/CM/C
Display.cfm&CONTENTID=49561>.  

Centers for Disease Control and Prevention. "NACHRI & N.A.C.H. | Childhood Obesity Statistics and 
NACHRI & N.A.C.H. | HOME. 2009. Web. 30 Mar. 2010. 

<http://www.childrenshospitals.net/AM/Template.cfm?Section=Site_Map3&TEMPLATE=/CM/Content
Display.cfm&CONTENTID=49561>.  
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Figure 10. Prevalence of Overweight and Obesity

 
 
 
  Figure 11. Prevalence of Overweight and Obesity

 
 
 

                                                           
17 Centers for Disease Control and Prevention. "NACHRI & N.A.C.H. | Childhood Obesity Statistics and 
Facts." NACHRI & N.A.C.H. | HOME
<http://www.childrenshospitals.net/A
Display.cfm&CONTENTID=49561>. 
18 Centers for Disease Control and Prevention. "NACHRI & N.A.C.H. | Childhood Obesity Statistics and 
Facts." NACHRI & N.A.C.H. | HOME
<http://www.childrenshospitals.net/AM/Template.cfm?Section=Site_Map3&TEMPLATE=/CM/Content
Display.cfm&CONTENTID=49561>. 
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Prevalence of Overweight and Obesity17 

Figure 11. Prevalence of Overweight and Obesity18 

Centers for Disease Control and Prevention. "NACHRI & N.A.C.H. | Childhood Obesity Statistics and 
NACHRI & N.A.C.H. | HOME. 2009. Web. 30 Mar. 2010. 

<http://www.childrenshospitals.net/AM/Template.cfm?Section=Site_Map3&TEMPLATE=/CM/Content
Display.cfm&CONTENTID=49561>.  
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Figure 12. Prevalence of Obesity, by Race

 
 
 
Figure 13. Racial Distribution 
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Figure 12. Prevalence of Obesity, by Race 
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Figure 14. Distribution of Academic Level

 
 
 
Figure 15. Prevalence of Obesity, by Academics
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Figure 14. Distribution of Academic Level 

 

Figure 15. Prevalence of Obesity, by Academics 
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Figure 16. Dinner Choice For Non

 
 
 
 
Figure 17. Prevalence of Obesity, by Language
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Figure 18. Effects of Traveling Time on BMI 

 

Figure 19. Alternate Regression with Physical Activity Variable 

BMI % Coefficient Standard Error t P > |t| 95% Conf. Interval 

age -2.441419 1.127101 -2.17 0.031 -4.662337    -.2205018 

gender -.7077168 3.692916 -0.19 0.848 -7.984496    6.569062 

momjob_dadjob 3.624174 2.122969 1.71 0.089 -.559072    7.807421 

hispanic 21.62551 7.853813 2.75 0.006  6.149808    37.10121 

black 8.917814 4.290318 2.08 0.039 .4638722    17.37176 

academics 1.052685 1.256278 0.84 0.403 -1.422772    3.528142 

homecooked 5.522102 3.746868 1.47 0.142 -1.860988     12.90519 

traveltime -0.020042 0.0803783 -0.25 0.803 -.1784249    .138341 

physical activity -.5607519 1.649397 -0.34 0.734 -3.810839    2.689335 

constant 76.51419 17.4779 4.38 0 42.07452    110.9539 
 

Number of observations 237 

F-statistic  2.17 

Prob > F  0.0247 

R2  0.0794 

Adjusted R2  0.0429 
 

y = 0.0005x + 0.6108

R² = 0.0021

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

100.00%

0 20 40 60 80 100 120 140

B
M

I 
%

Traveling Time (minutes)

Effects of Traveling Time on BMI



33 

 

Figure 20. Alternate Regressions Separated by Gender 

Gender: Female 

BMI % Coefficient Standard Error t P > |t| 95% Conf. Interval 

age -1.129119 1.640495 -0.69 0.493 -4.382654    2.124417 

momjob_dadjob 2.054837 2.817786 0.73 0.468 -3.533577    7.643251 

hispanic 12.69477 9.140372 1.39 0.168  -5.433001    30.82254 

black 12.08326 5.9249 2.04 0.044 .3326184    23.8339 

academics -0.5272567 1.676491 -0.31 0.754 -3.852181    2.797667 

homecooked 6.251653 5.222956 1.20 0.234 -4.106848     16.61015 

traveltime -0.1589995 0.1109842 -1.43 0.155 -.3791105    .0611114 

constant 71.74219 23.81198 3.01 0.003 24.51675    118.9676 
 

Number of observations 111 

F-statistic  1.32 

Prob > F  0.2486 

R2  0.0823 

Adjusted R2  0.0199 
 

Gender: Male 

BMI % Coefficient Standard Error t P > |t| 95% Conf. Interval 

age -3.251921 1.556442 -2.09 0.039 -6.3341    -.1697411 

momjob_dadjob 4.838391 3.062799 1.58 0.117 -1.226785    10.90357 

hispanic 38.62903 13.49167 2.86 0.005  11.91184    65.34622 

black 7.355644 6.268263 1.17 0.243 -5.057224    19.76851 

academics 1.887136 1.805081 1.05 0.298 -1.687416    5.461687 

homecooked 4.019783 5.500019 0.73 0.466 -6.871751     14.91132 

traveltime 0.0699514 0.1134016 0.62 0.539 -.1546147    .2945174 

constant 75.83294 23.45615 3.23 0.002 29.38338    122.2825 
 

Number of observations 126 

F-statistic  2.24 

Prob > F  0.0354 

R2  0.1175 

Adjusted R2  0.0651 
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