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Introduction

Obesity has become an epidemic amongst American youth in the 215t century, and is spreading into
other developed nations such as the UK and Australia, as well as developing nations such as India (Bhardwaj,
2008). It is estimated that nationwide, childhood obesity affects around 17% of American children (Center
For Disease Control, 2011). Obesity has been linked to many health disorders, including but not limited to,
heart disease and diabetes. Subsequently, this rise in childhood obesity is having a severe impact on the
healthcare services sector in America, with some studies suggesting childhood obesity in the United States
could cost as much as 11 billion annually for children with private insurance and 3 billion for children on
Medicare (Thomson Medstat, 2006). An important question parents, teachers, and researchers have often
asked, is “How can we reduce childhood obesity?” More specifically, how does school cafeteria policy
towards obesity potentially effect student obesity rates? Can schools implement certain policies with dramatic
reductions in childhood obesity? When looking at obesity rates within the states of Massachusetts, why do
schools in regions that have similar socio-economic conditions (the most often cited causes of childhood

obesity) have vastly different childhood obesity rates?

When a school district decides that it is going to reduce childhood obesity, it is essentially
undertaking a project. In order for a project to succeed, project management theory states that metrics must
be established that are measurable (Doran, 1981). In addition, these measurable metrics must be effectively
communicated to the target audience. What metrics do the schools set with regards to child food
consumption, and how are these metrics communicated to both children and, more importantly, to parents?
Could the way that a school delivers consumption metrics to parents have an effect on Childhood Obesity?

We will look at what we define as factors that are internal to the school system (i.e. physical education and



cafeteria offerings on school-grounds) and factors that are external to the school system (i.e. food and
exercise that are performed off school grounds). How can measuring internal factors and communicating
them to parents affect external factors? Is the communication and metric system that Arlington, a district

with an obesity rate of 4.6% more effective than a city like that of Newton, a city which has a childhood

obesity rate of 9%?
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age 25 years. Results from the 2007-2008 National Health and Nutrition Examination Survey (NHANES),
using measured heights and weights, indicate that an estimated 17 percent of children and adolescents ages 2-

19 years are obese. Among pre-school age children 2-5 years of age, obesity increased from 5 to 10.4%



between 1976-1980 and 2007-2008 and from 6.5 to 19.6% among 6-11 year olds. Among adolescents aged

12-19, obesity increased from 5 to 18.1% during the same period. (Center For Disease Control, 2011).

Obesity and Its Effects on Health

Many studies have been published on the negative health effects of being overweight and obese.
When children have lifestyles which involve high-calorie diets and inadequate exercise, it becomes more
difficult for the pancreatic islet cells to secrete insulin, and as a result, children who are overweight or obese
develop what is typically referred to as insulin resistance. Overweight and Obese children that develop insulin
resistance are typically susceptible to chronic diseases such as type 2 diabetes, cardiovascular disease,
hypertension, and high cholesterol. (Fox, 2004) (Freedman, 1999). Figure 2 shows the correlation between

obesity rates in US counties and the rate of diabetes. (Center for Disease Control, 2011)
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This BMI calculation, which is typically a number that falls in between 10 and 35, is then used with a gender-
specific child BMI chart.

Obesity in children can be defined as any child who exceeds a BMI of 95%. Children are classified as being
overweight if their BMI lies between 85% - 95%. Figure 3 shows a BMI chart for adolescent males between
the ages of 2 and 20.

Factors Affecting Childhood Obesity

Childhood Obesity has been a growing concern among parents, school administrators, and healthcare
professionals in the recent decade. Many papers have discussed the factors which may play a role in causing

childhood obesity. We will discuss them below.
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Evaluation Survey 2007-2008 reveal rates of
Figure 4a - Link between Ethnicity and Overweight Teenage

adolescent females (12-19 years old) who are Boys (Wexler, 2008)

cither overweight/obese or frankly obese are
46.3/29.2% in non-Hispanic blacks and 42.1/17.5% in Hispanic females, compared with 29.9/14.5% in non-
Hispanic white females. The ethnic differences in BMI elevations less apparent in adolescent males, although

there is a trend toward increased rates among Hispanic adolescent males, with overweight/obesity and



obesity rates of 42.7/25.5% in Hispanics, compared with 33/19.8% among non-Hispanic blacks and
32.6/16.7% in non-Hispanic white adolescent males. (DeBour, 2011)
In addition, children from African American and Hispanic households have higher incidences of

childhood obesity than children from non-Hispanic white backgrounds (see figure 4b). (DeBour, 2011)

Table 1. Ethnic differences in incidence of Type 2 diabetes. Income
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proper diet. Studies have shown that

Figure 4b - The Correlation between Race and Prevalence of Type 2 there is a positive correlation between
Diabetes amongst 10-19 year olds. (DeBour, 2011)

neighborhoods with low income and

higher rates of obesity (Black, 2008) (Jason P. Block, 2004). Typically, the cause of this is that foods which are

higher in nutritional value (such as fruits, vegetables, and whole grains) tend to be more expensive per calorie
than fatty laden processed foods, leading families to choose meals which focus more on high caloric intake,

rather than nutritional value. (Judy Putnam, 2002)

Fast Food Density

The rise of the fast food restaurant industry has also been blamed for the increase in childhood and
adult obesity. Studies have shown that Fast-food restaurant density and a higher ratio of fast-food to full-
service restaurants are associated with an individual having a higher probability of being obese. In contrast,

areas with a higher density of full-service restaurants (i.e. Restaurants with “table service”) are typically

associated with individuals who have lower BMI’s. (Mheta, 2008) (Li, 2009) (Jason P. Block, 2004)

Open Park Space

Another argument researchers have made for the rise in childhood obesity is limited access to parks.
Parks access plays a large role in how much exercise a child obtains. Studies have shown that neighborhoods
which have lower park densities also have higher rates of childhood obesity. (Michele D. Kipke, 2007)
(Babey, 2005)



Exercise

Studies have shown that 150 minutes of exercise per week for Elementary students and 225 minutes per week
for middle/high school students is “optimal”. 30 minutes a day for all students is “adequate”, with 60 minutes
per day being “ideal” (American Heart Association, 2009). A trend appears to be developing amongst youth
as well with regards to physical inactivity. One study discusses how Physical inactivity has risen amongst
California youth, leading to an increase in obesity”. “[A national decline] in daily participation in physical
education classes has dropped significantly in recent years from 41.6% in 1991 to 28.4% in 2003. Increased

emphasis on academic testing has resulted in reductions in recess and school-based physical education.

(Babey, 2005)

Methodology

Massachusetts as a Model

In order to effectively determine some of the factors which contribute to childhood obesity, we must
narrow our scope of obesity from a nationwide level to a state-specific level. We have chosen to focus on

Childhood obesity in Massachusetts, as there is more statewide obesity data available for Massachusetts.

Massachusetts Obesity Study

One particulatly interesting data set is a paper recently published by the Massachusetts Department
of Health which measured obesity rates at public schools in 80 school districts within Massachusetts for 1%,
4t 7t and 10t grade males and females. This study includes 109,674 students, which represent 38% of
students enrolled in grades 1,4,7 and 10. Using a BMI index specific for children, the study calculated whether
the student in a district is underweight (BMI<5%), normal, overweight (BMI>85%) or obese (BMI>95%).

(Health, 2009). This study will be our measure of how obese the children are in each city in Massachusetts.

Income

Since obesity has been heavily correlated with household income and race, we have also compared
this childhood obesity data to available U.S. Census 2000 data, to see if indeed race, household income and
obesity tend to be correlated (United States Census Bureau, 2001). We will be using per capita income to
determine how “wealth” is measured in a household. In addition, we will look at city specific unemployment
rates as provided by the Massachusetts Labor and Workforce Development Center to measure how

unemployment has changed from 2000-2011 (Massachusetts Labor and Workforce Development, 2011).



Fast Food Locations

We can also, using certain mapping tools, determine how other factors may be affecting obesity rates
in these counties, such as the amount of fast food restaurants in the area. Fast Food is defined as restaurant
with an emphasis on minimal table service, low cost, and fast serving time (Talwar, 2003). For simplicity we
will be using restaurants with the largest market share, which is measutred by the number of branch/franchise
locations within the United States. Fast food chains with the biggest market share in the United States include
Subway, McDonalds, Starbucks, Pizza Hut, Burger King, Dunkin Donuts, Wendy’s, Taco Bell, Kentucky
Fried Chicken, and Dominoes. (EZLocal Business Search Engine, 2010)

Park Density
Using Google mapping tools, we can determine how many parks are located within city limits for

each district in the childhood obesity study. Parks are defined as any parcel of land that is either
a) Defined by the city as a "park" and receives funds & appropriations from the city as such
b) Parcel administered by the U.S. Fish & Wildlife service and reserves federal funds
c) Parcel administered by the US Forest Service or
d) Parcel of land administered by the US National Park Service (Google, 2011).

A Park is considered within a city if it resides within defined city limits or if said park is located

directly adjacent to the city limits.

Health Education

When this paper discusses health education with regards to adolescents, we will primarily focus on
two components of health which impact children and adolescents the most in a Public school setting.
According to the Journal of American Medical Association, children spend at least 35 hours a week in school.
As such, the JAMA has shown that the areas of health that are the most influential on grade K-12 children

are District School Cafeteria standards and District Physical Education standards. (Carter, 2002).

Two School-district Comparison

Using our combined childhood obesity, census, fast food density, and park density data we can then
determine if two school districts with similar socio-economic factors have significantly different obesity rates.
This can help us determine why, city X, which has a similar household income and racial makeup to city Y,

has a significantly different rate of childhood obesity.



Limitations of Study

Many limitations exist with this study. This study does not take into account Genetic factors which
may contribute to variations in obesity rates within the cities, although when comparing cities racial makeup
was used as a metric when comparing cities with “similar” socio-economic backgrounds. Other limitations
include census data errors, non-reporting of school dropouts, and differences in schools due to students

commuting between school districts.

Raw Data

First we compare childhood rates of obesity with racial makeup, household income, and per capita income.
With this data we can see if there are two districts with similar racial-economic factors and significantly

different rates of childhood obesity.

An important note is that some districts were excluded from this data set. This was either due to insufficient
census data or data from the obesity study which combined two or more districts due to small size. Of
particular interest are the city districts of Arlington and Newton, due to their similar population, park, and

fast food densities, as well as their similar socio-economic conditions.
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Figure 5 - Obesity Rate by City in MA, 2009, Source: Massachusetts Department of Health (Health, 2009)
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% Obese & Median %
Sample  Overweigh % Household Per Capita % Afr. % Nat. % Pac. Hisp:
City Size t* Overweight % Obese Income** Income** Pop. % White _Amer. _Amer. % Asian___Isl.  %Other ¢
Weston 539 13 8.7 43 $153,918 $79,640 11469 90.3 1.20 0.1 6.8 0.1 0.4
Arlington 1379 9.6 4.9 4.6 $64,344 $34,399 42389 91 1.70 0.1 5 0 0.7
Needham 1437 19.2 11.8 7.4 $88,079 $44,549 28911 94.8 0.70 0 35 0 0.3
Lexington 1862 216 14 7.6 $96,825 $46,119 30355 86.1 1.10 0.1 10.9 0 0.3
Newburyport 645 24.7 16.7 7.9 $58,557 $34,187 17189 98.1 0.40 0.1 0.6 0 0.2 !
Marblehead 1029 233 15.2 82 $73,698 $46,738 20377 97.6 0.40 0.10 1.00 0 0.2 !
Brookline 1685 21.7 13.1 85 $66,711 $44,327 57107 811 2.70 0.1 12.8 0 1
Newton 3235 231 14.1 9 $86,052 $45,708 83829 88.1 2.00 0.1 7.7 0 0.7
Georgetown 461 29.1 20 9.1 $76,260 $28,846 7377 98.5 0.10 0.1 0.4 0 0.3 !
Belchertown 816 289 19.6 9.3 $40,250 $18,485 2626 94.1 1.30 0.2 18 0 0.8
Walpole 1145 27.8 18.2 9.6 $59,744 $29,669 5867 96.7 0.80 0.1 15 0 0.2 !
Scituate 694 222 12.2 9.9 $62,392 $29,845 5068 95.8 1.00 0.1 0.5 0 13 !
Sandwich 1091 23.6 13.6 10.1 $56,184 $30,817 3058 98 0.20 0.1 0.5 0 0.5 !
Andover 1771 24.6 14.6 10.1 $60,040 $34,760 7900 93.8 1.10 0.1 31 0.1 0.9
North Andover 1320 28 17.7 10.4 $72,728 $34,335 27202 93.7 0.70 0.1 4 0 0.7
Rockport 295 27.1 15.6 11.5 $47,360 $29,506 5606 97.9 0.20 0.1 0.5 0 0.4
Mansfield 1484 26.1 145 11.7 $51,082 $25,693 7320 94.4 2.40 0.2 15 0 0.5
Canton 903 27.4 15.5 11.8 $69,260 $33,510 20775 92.5 2.90 0.1 3 0 0.5
Natick 1265 28.4 16.5 11.9 $69,755 $26,538 32170 92 1.60 0.1 39 0.1 0.8
Marshfield 1406 234 11.2 12.2 $60,037 $25,656 4246 97.8 0.50 0.1 0.4 0 0.2 !
Douglas 487 26.5 14.2 12.3 $67,210 $23,036 7045 97.4 0.50 0.1 0.6 0.1 0.3
North Attleborough 973 33 19.5 13.5 $59,371 $25,974 27143 96 0.90 0.1 17 0 0.4 '
Billerica 1879 33.6 19.9 13.7 $67,799 $24,953 38981 94.7 1.10 0.1 2.8 0 0.3
Northampton 798 29.1 15.3 13.8 $41,808 $24,022 28978 90 2.10 0.3 31 0.1 2.4
West Bridgewater 344 36.3 21.5 14.8 $55,958 $23,701 6634 96.4 0.90 0.3 0.7 0 0.5
Hadley 174 345 19.5 14.9 $51,851 $24,945 4793 95.9 0.80 0.1 1.6 0 0.6
Braintree 1637 29.4 14.2 15.2 $61,822 $28,667 33698 94 1.20 0.1 31 0 0.6
Fall River 2957 30.8 15.2 15.7 $29,014 $16,118 91938 91.2 2.50 0.2 2.2 0 14
Quincy 2432 32.2 16.4 15.8 $47,121 $26,001 88025 79.6 2.20 0.2 15.4 0 0.9
Hampshire 406 30 14 16 $46,098 $21,685 152251 91.1 2.00 0.2 3.4 0.1 1.5
East Longmeadow 851 334 17.3 16.1 $62,680 $27,659 14100 97.5 0.70 0 0.9 0 0.2 !
Berkshire 366 317 15.6 16.1 $39,047 $21,807 134953 95 2.00 0.1 1 0 0.6
Central Berkshire 438 336 17.4 16.2 $39,047 $21,807 134953 95 2.00 0.1 1 0 0.6
Cambridge 1236 333 16.1 17.2 $62,062 $43,624 101355 68.1 11.90 0.3 11.9 0.1 3.2
Harwich 376 335 16.2 17.3 $41,552 $23,063 12386 95.4 0.70 0.2 0.2 0 2
Gardner 750 321 14.8 17.3 $37,334 $18,624 20770 93.1 2.30 0.3 14 0.1 1.2
Wilmington 1173 324 15 17.4 $70,652 $25,835 21363 96.3 0.40 0.1 2 0 0.4
Plymouth 2610 35.5 18.2 17.4 $55,615 $24,789 472822 88.7 4.60 0.2 0.9 0 31
Gloucester 915 31.8 14.1 17.7 $47,722 $25,595 30273 97 0.60 0.1 0.7 0 0.5
Weymouth 1860 38.8 20.9 17.9 $51,665 $24,976 53988 94.9 1.40 0.2 1.6 0.1 0.6
Barnstable 1576 38.4 19.8 18.6 $45,933 $25,318 222230 94.2 1.80 0.6 0.6 0 11
Worcester 2806 36.2 17.4 18.8 $47,874 $22,983 750963 89.6 2.70 0.3 2.6 0 2.9
Middleborough 824 37.7 18.8 18.9 $52,755 $20,246 19941 96.1 1.30 0.3 0.4 0 0.6 !
Taunton 2515 38.5 19.2 19.2 $42,932 $19,899 55976 91.7 2.70 0.2 0.6 0 2.6
Hudson 601 35.1 15.8 19.3 $55,053 $25,167 14388 93.9 0.90 0.1 1.2 0 1.6
Ludlow 954 379 18.6 19.4 $55,717 $20,105 21209 95.8 2.00 0.1 0.6 0 0.3
Granby 339 389 19.5 19.5 $51,250 $21,631 1344 9.4 0.70 0.1 0.4 0.1 1
Chicopee 2139 40.3 20.8 19.6 $35,672 $18,646 54563 89.9 2.30 0.2 0.9 0.1 4.9
Attleboro 825 375 17.5 20 $50,807 $22,660 42060 91.3 1.60 0.2 3.2 0 1.8
Stoughton 1198 38.7 18.2 20.5 $57,838 $25,480 27149 88.5 5.70 0.1 21 0 13
Provincetown 44 34.1 13.6 20.5 $32,731 $26,878 3192 87.5 7.50 0.3 0.5 0 11
Medford 967 38.5 18 20.5 $52,476 $24,707 55765 75.1 12.30 0.90 3.6 0.1 5.5
Amesbury 781 35.2 14.5 20.7 $50,037 $22,657 12327 96.9 0.60 0.2 0.6 0 0.3
Lowell 2995 376 16.7 209 $39,142 $17,557 105167 68.6 4.20 0.2 16.5 0 6.5
Pittsfield 318 34 129 211 $35,655 $20,549 45793 92.6 3.70 0.1 1.2 0 0.8
Northbridge 353 35.7 14.4 21.2 $50,457 $22,515 13182 96.3 0.60 0.2 0.3 0 1
New Bedford 3457 37.2 15.9 21.2 $27,569 $15,602 93768 78.9 4.40 0.6 0.7 0 9.5 1
Waltham 1385 40.1 18.6 216 $54,010 $26,364 59226 83 4.40 0.2 7.3 0.1 3.2
Brockton 4230 40.3 181 221 $39,507 $17,163 94304 61.5 17.80 0.4 2.2 0 10.3
Lynn 2572 39.9 17.1 22.8 $37,364 $17,492 89050 67.9 10.5 0.40 6.4 0.1 9.8 1
Haverhill 2113 40.7 17.7 229 $49,833 $23,280 58969 89.7 2.40 0.2 14 0 43
Boston 9841 44.1 20 23.6 $39,629 $23,353 589141 54.5 25.30 0.4 7.5 0.1 7.8
Holyoke 1063 45 20.7 243 $30,441 $15,913 39838 65.8 3.70 0.4 0.8 0.1 26.4 4
Springfield 4964 43.6 18.8 24.8 $30,417 $15,232 152082 56.10 21 0.4 19 0.1 16.4 2
Leominster 1823 42 16.3 25.7 $44,893 $21,769 41303 87.1 3.70 0.2 2.4 0.1 43
Fitchburg 1417 46.2 18.8 27.4 $37,004 $17,256 39102 81.9 3.60 0.4 43 0 6.8
Lawrence 2564 46.6 19.1 275 $27,983 $13,360 72043 48.6 4.90 0.8 2.7 0.1 36.7 5
Total 109674
Average of Data Set 34.30 16.90 17.30 $54,084.82 $26,626.72 69721.87 88.64 3.23 0.21 2.96 0.03 3.00 5.2
Standard Deviation 7.54 3.00 5.58 $19,201.05 $10,189.58 126908.82 11.53 4.72 0.17 3.58 0.05 5.94 9.4

Figure 7 - Per Capita Income, Race, and Childhood Obesity Rate by City, Source: US 2000 Census, Massachusetts
Department of Public Health (Health, 2009)
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REGRESSION OUTPUT

Regression Data for Complete Childhood Obesity Data set

Note: Weston was excluded due to its unusually high per capita income (i.e. Outlier)

Regression Statistics

Multiple R 0.718683552
R Square 0.516506047
Adjusted R Square 0.508951454 Lower 95% Upper 95% Lower 95.0%  Upper 95.0%
Standard Error 3.800973591 25.95385332  32.43055963 25.95385332 32.43055963
Observations 66 -0.000617022 0.000376889 -0.00061702  -0.000376889
ANOVA

df SS MS F Significance F
Regression 1 987.7659301 987.7659301 68.36980451 1.08435E-11
Residual 64 924.6336154  14.44740024
Total 65 1912.399545

Coefficients Standard Error t Stat P-value

Intercept 29.19220648 1.621016711 18.00857837  9.52923E-27
X Variable 1 -0.000496955 6.01015E-05 8.268603541  1.08435E-11
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Figure 9 - Cities in MA with a Per Capita Income Equal to or Greater than Arlington, Souce: Massachusetts Childhood
Obesity Study, US Census Data 2000 (Health, 2009)

REGRESSION OUTPUT

Regression Data for cities in Massachusetts that have per capita income's equal to or greater than Arlington

Note: Weston was excluded due to its unusually high per capita income (i.e. Outlier)

Regression Statistics

Multiple R 0.185098506
R Square 0.034261457
Adjusted R Square -0.126694967 Upper 95%  Lower 95.0% Upper 95.0%
Standard Error 3.872610849 33.93085527 -27.2465659 33.93085527
Observations 8 0.000849735 -0.00058013 0.000849735
ANOVA

df SS MS F Significance F
Regression 3.192311254 3.192311254 0.212861694 0.660786003
Residual 89.98268875 14.99711479
Total 7 93.175

Coefficients Standard Error t Stat P-value Lower 95%

Intercept 3.342144691 12.50094504 0.267351363 0.798150959 -27.24656588
X Variable 1 0.000134802 0.000292178 0.461369368 0.660786003 -0.000580132
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Figure 10 - Arlington Unemployment Rate, Massachusetts Workforce & Development (Massachusetts Labor and
Workforce Development, 2011)

Arlington, MA % Change in Unemployment, 2000-2010
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Figure 11 - Arlington Change in Unemployment, 200-2010, Massachusetts Workforce & Development (Massachusetts
Labor and Workforce Development, 2011)

Arlington, MA Job Sector Diversification
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Figure 12 - Arlington Job Diversification, 2010, Massachusetts Workforce Development (Massachusetts Labor and
Workforce Development, 2011)




Newton, MA % Unemployment, 2000-2010
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Figure 13 - Newton % Unemployment, 2000-2010, Massachusetts Workforce Development (Massachusetts Labor and
Workforce Development, 2011)
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Figure 14 - Newton, MA Change in Unemployment, 2000-2010, Massachusetts Workforce Development (Massachusetts
Labor and Workforce Develonment, 2011)
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Figure 15 - Newton, MA Sector Diversification, 2010, Massachusetts Workforce Development (Massachusetts Labor and
Workforce Development, 2011)




City of Newton
Zip Codes: 02458, 02459, 02460, 02461, 02462,
02464, 02465, 02467, 02468, 02495
City Size (square miles) 18.2

Population (2008) 82139
Population Density (2008)
p.p.s.m. 4513

Fast Food Restaurants Qty

Subway
McDonalds
Starbucks
Pizza Hut
Burger King
Dunkin Donuts
Wendy's
Taco Bell
KFC

O B B O U1 O O U N N

Domino's

Total Fast Food Chains
Fast Food Chains per Square
Mile 0.8

People per Fast Food Chain 5867.1

[uny
H

City Parks 42
City Parks per square mile 3.68
People per Park 1226

Figure 16 - Population, Park, and Fast Food Density in
Newton, MA, 2008, Source: Google Earth, Population
Data from Massachusetts Workforce & Development
Data (Massachusetts Labor and Workforce
Development, 2011)

City of Arlington
Zip Codes: 02474-02476
City Size (Square Miles) 5.5
Population (2008) 40993
Population Density (2008)
p.p.s.m. 7453
Fast Food Restaurants Qty
Subway 0
McDonalds 0
Starbucks 1
Pizza Hut 0
Burger King 0
Dunkin Donuts 4
Wendy's 0
Taco Bell 0
KFC 0
Domino's 0
Total Fast Food Chains 5
Fast Food Chains per Square
Mile 0.9
People per Fast Food Chain 8199
City Parks 20
City Parks per Square Mile 3.64
People per Park 2050

Figure 17 - Population, Park, and Fast Food Density in
Arlington, MA, 2008, Source: Google Earth, Population
Data from Massachusetts Workforce & Development
Data (Massachusetts Labor and Workforce
Development, 2011)
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Figure 18 - Map of Arlington, MA Parks, Fast Food Chains, and Local Public Schools

Legend

Yellow Marker = Public School

Green Marker = Park

Red Marker = Fast Food Chain (As defined in our Methodology section)

All data is accurate as of March 2011; Country Clubs were excluded from being labeled as “parks” since they are not
necessarily accessible by all of the public. City Borders Outlined in Yellow.
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Figure 19 - Map of Newton, MA Parks, Fast Food Chains, and Public Schools.

Legend
Yellow Marker = Public School

Green Marker = Park

Red Marker = Fast Food Chain (As defined in our Methodology section)

All data is accurate as of March 2011; Country Clubs were excluded from being labeled as “parks” since they are not
necessarily accessible by all of the public. City Borders Outlined in Yellow.




Physical Education Standards for Newton & Arlington

Physical Education standards also play a role in how much exercise students receive and how obese
they may be. However, both Arlington and Newton school districts follow Massachusetts standards with

regards to physical education. Massachusetts state education standards are outlined below. (NASPE &

AHA, 2010) (Arlington School District, 2011) (Newton Public School District, 2006)

State of Massachusetts Physical Education Standards

Amount of Required Physical Education: Massachusetts mandates physical education in grades K-12,
but it does not require daily recess in elementary school. The state requires high schools to provide
students with physical education. Compliance with physical education law is monitored during the
coordinated program review that is conducted with all school districts on a rotating basis every six years.
A school that does not require physical education in every grade is required to develop corrective action
plans.

High School Graduation Requirements: State law does not specify the number of physical education
credits required for graduation.

Substitutions: The state permits school districts or schools to allow students to substitute other
activities for their required physical education credit. Local school officials have discretion to determine
whether and how a student, particularly at the high school level, may meet the physical education
requirement through an organized program of instructed physical activity. This discretion is similar to
the authority of school officials to permit students to fulfill the requirements of an academic course by
taking a course elsewhere that the officials deem to be equivalent.

Substitutions: Exemptions/Waivers: Individual school districts may grant waivers or exemptions.
State Standards: The state has developed its own standards for physical education. The Massachusetts
Comprehensive Health Curriculum Framework was last revised in 1999. [See State Standards for Physical
Education chart for details.]

State Curriculum: The state does not require the use of specific curricula for elementary, middle
school/junior high or high school physical education. Local school districts decide their own physical
education curricula, which may include commercial curricula.

Class Size: The state does not mandate a teacher-to-student ratio comparable to other curricular areas
Online Physical Education Courses: The use of online physical education courses is up to individual
school districts.

State Comprehensive Assessment Test: The state does not have a required comprehensive
assessment test for graduation that includes physical education.

Fitness Testing: The state does not require the use of a particular fitness test protocol.

State Comprehensive Assessment Test: The state does not have a comprehensive assessment test for
graduation.

Education Report Card: The state has an education report card for each school, but physical education
is not included as one of the subject areas.



Body Mass Index (BMI): The state has a newly-adopted policy which requires collection of students’
BMI or height and weight in grades 1, 4, 7 and 10. BMI data will be reported directly and confidentially
to a parent or legal guardian, and without identifiers to the Massachusetts Department of Public Health.
These requirements shall be met by June 30, 2010, by public school systems receiving direct funding
from the department for school nursing services, and by June 30, 2011, by all other public schools.
Certification/Licensure of Physical Education Teachers: The state requires certification or
licensure of physical education teachers at the elementary, middle school/junior high and high school
levels. Elementary classroom teachers (generalists) may teach required elementary school physical
education classes, as they are tested in the licensure exam for the content area of physical education.
Professional Development of Physical Education Teachers: There is a requirement for professional
development continuing education hours or credits for maintaining licensure.

National Board Certification (NBC): The state does not actively encourage physical education

teachers to become certified through the NBC process.

District Physical Education Coordinator: The state does not require each school district to have a

licensed physical educator serving as a PE coordinator.

Cafeteria Offerings for Arlington & Newton

Both Arlington & Newton take similar approaches with regards to setting school food standards.
However, Newton and Arlington pursue different strategies with regards to food purchasing. While Newton
has used private vendors to handle food purchasing, Arlington is a member of a Group Purchasing
Organization which helps it buy in volume. (Newton Public Schools, 2010) (Ramsey, 2011).

Newton Public School Offerings Standards Arlington Public School Offering Standards

Four component breakfast: 1) ensure that the school breakfast and lunch
Protein - lounce

Fruit /vegetable - /2 cup
Grains - 1 slice

programs meet or exceed all dietary guidelines for
the National School Lunch and Breakfast

Milk - 8 ounces Programs.
Five component lunch: 2) encourage the Food Service Director to seek to
Protein -

offer attractive appetizing healthy meals that are
e 2 ounces for elementary .

low in sugar, saturated fat, #rans fat, and salt, and
e 3 ounces for secondary

Grains - 8 servings a week high in fruits, low-fat dairy, vegetables and whole

Fruit - % cup grains.
Vegetable - %4 cup

Milk - 8 ounces 3) for all foods and beverages sold or provided on

school property, other than the school breakfast
and lunch programs, direct principals to work with
school councils, school food service, teachers, and
parents to encourage food and beverages choices
Soutce: Newton Public Schools (Newton Public Schools, that conform to the “Massachusetts A La Carte
2011) Food & Beverage Standards to Promote a Healthier
School Environment.”

Offer vs. Serve: Allows students to select a minimum of
three out of four components at breakfast and three out
of five at lunch.

Source: Arlington Nutrition and Wellness Policy,
(Atlington Public Schools, 2006)




Despite differences in purchasing and offerings, Arlington and Newton are still subject to meeting
federal guidelines with regards to breakfast and lunch nutrition standards, listed in the figure below (See
Figure 20).

Federal Register/Vol. 76, No. 9/ Thursday, January 13, 2011/Proposed Rules

Table 3: Summary of Proposed Meal Requirements"!

Breakfast Lunch
Grades K-5 | Grades 6-8 | Grades 9-12 | Grades K-5 | Grades 6-8 | Grades 9-12

Amount of Food" Per Week

Meal Pattern (Minimum Per Day)

Fruits (cups)” S(1) S(1) 5(1) 2.5(0.5) 2.5(0.5) (1)

Vegerables

(cups)™ ] 0 0 3.75(0.75) | 3.75(0.75) ()
Dark green 0 0 0 0.5 0.5 0.5
Orange ] 0 0 0.54 0.5¢ 0.5
Legumes ] 0 0 05" 0.5" 0.5*
Starchy 0 ] 0 | 1 1
Other 0 0 0 1.25¢ 1.25¢ 25¢

Grains® (0z eq) 7-10 (1) 8-10 (1) 9-10 (1) 9-10 (1) 9-10 (1) 12-13 (2)

Meats/Meat

Alternates {0z 5(1) 5(1) 7-10 (1) B-10 (1) 9-10 (1) 10-12 (2)

eq)

Milk' (cups) 5(1) 5(1) 5(1) 5(1) 5(1) 5(1)

Other Specifications: Daily Amount Based on the Average for a 5-Day Week

Min-max calories

(kcal) 350-500 400-550 450-600 550-650 G00-700 750-850

Saturated fat (%

of total calories) <10 < 10 <10 <10 = 10 =10

g .

Sodium (mg)’ <430 <470 <500 < 640 <710 <740

Trans fat Mutrition label must specify zero grams of trans fat per serving.

Figure 20 - Federal School Breakfast and Lunch Guidelines, Department of Agriculture (Agriculture, 2011)




Interview with Food Service Director, Arlington

Interview with Denise Hunt Boucher
Food Service Director, Town of Arlington
896 Mass Ave, Arlington, MA 02476
Tel — 781-316-3643, Fax — 781-316-3644
Date: Friday April 8", 2011, Approximately 2:30-3pm

Q: How has Arlington managed such a low rate of obesity? What plays the
biggest role?

A: Factors cited include “Parent involvement”. Arlington parents take a more active role in student health

than most other schools that Mrs. Boucher worked at, and parents pushed (along with administration) for an
“online tracking” toolset. In addition, there is an emphasis on “Outdoor time” as well as a low rate of bussing

|n

within the Arlington school district. “Most kids walk to and from school”. Snacks are also not typically
offered in elementary and middle schools, despite the fact that they can generate extra revenue. High
schools however, do have vending machines/snacks. Mynutrikids.com (Arlington Website which tracks child
eating habits) is also used “by over 50% of the parents whose children are enrolled”. All Arlington high
schools, middle schools and half of the elementary schools (4) are enrolled in Mynutrikids.com. Mrs.
Boucher also stated that about “50% of the children in the Arlington district” are enrolled in

Mynutrikids.com

Q: Are there any other districts that use online food tracking tools?

A: Andover, Redding, Belmont, Concord, and Lexington all use online tracking tools.

Q: What exactly is Mynutrikids.com?

A: Website that allows parents to track meals consumed by students. However, while calories are tracked for
some foods, not all foods can track Caloric info due to the fact that there are a myriad of vendors which
provide food to the Arlington school district. In October of 2011, Arlington will change to 1 vendor, which
will allow the district to track caloric info more accurately.

The Website is designed to track what a child has eaten in the course of four weeks, however Mrs. Boucher
has fielded requests by some parents to print out what a student has eaten over an entire academic school
year (September through June). Limitations to the website include cafeteria workers not inputting the
specific meal the child has eaten (i.e. at the register inputting “meal” rather than “Hamburger with Fries”)

Q: How was Mynutrikids.com implemented? Was it a mandated change?

A: Arlington, as well as the other districts in Massachusetts that implemented web-tracking tools, were not
mandated by the state to do so. Every district that implemented it did so to reduce the need for manual
tracking of how much a student spends (which is very cumbersome and laborious on the schools part). With
mynutrikids.com, Arlington simply has a student present their student ID number, and the meal is
automatically “debited” from their account. In the past, Arlington implemented a manual system which
required someone to manually subtract a meals cost from a student’s account. Essentially, online meal
tracking was implemented bv the schools independentlv to reduce school workload.




Q: What has been the reaction from parents?

A: Overwhelmingly positive. Many parents use the online tracking tool (~50% of currently enrolled students
are enrolled in the program, and 50% of those students have parents that “regularly” check
mynutrikids.com). Therefore, roughly 25% of children in the Arlington school district are enrolled and have
parents that “regularly check” their child’s eating pattern.

Interview with Director of Food & Nutrition in Newton: In Progress

Two City Comparison

First we want to use Arlington as a basis of comparison and see if there are similar cities which have
a similar or greater per capita income, and b) a similar population density and ethnic makeup. Marblehead,
Lexington, Needham, Brookline, Cambridge, Andover, and Newton were considered due to the fact that they
all had households with per-capita incomes similar or higher to that of Arlington (eliminating counties which
have higher obesity rates and lower-per-capita incomes). After careful analysis using population, ethnicity, and
per capita income as metrics, the city of Newton most closely resembles the demographics of Arlington.
Arlington and Newton have similar racial demographics (with over 88% of residents self-identifying as

“white”), similar per-capita incomes, similar park densities and similar fast food densities.

When we look at the data for Arlington and Newton, we see a couple of interesting things with
regards to Childhood obesity. First and foremost, Arlington has an obesity rate of 4.6% versus 9% for
Newton. In addition, Newton has a substantially larger number of students defined as “overweight” at 14.1%,
versus 4.9% for Newton. Note that thought the sample sizes are different, each sample represents at least

70% of the students in grades 1, 4, 7 and 10. (Health, 2009)

School

District Sample Size (n) % Overweight % Obese
Atlington 1379 4.90% 4.60%
Newton 3235 14.10% 9.00%

% Difference -9.20% -4.40%




Table 1 - Percentage of Overweight & Obese Children in Arlington & Newton (Health, 2009)

When looking at the typical metrics used to explain childhood obesity however, the two cities are

remarkably similar. When looking at ethnicities, the city of Arlington, the racial demographics are as follows;

City African Native Pacific

Name Population White = American American Asian  Islander Other Hispanic
Arlington 42389 91.00%  1.70% 0.10% 5.00%  0.00% 0.70% 1.90%
Newton 83829 88.10%  0.20% 0.10% 7.70%  0.00% 0.70% 2.50%

% _

Change 2.90%  1.50% 0.00% 2.70%  0.00% 0.00% -0.60%

Table 2 - Population Demographics of Arlington & Newton, Source: US Census 2000 (United States Census Bureau, 2001)

The biggest racial deviation comes from the Asian demographic, which typically has not been
associated with increasing rates of childhood obesity (DeBour, 2011). Looking at Per Capita Income Data,
Newton actually has a higher Per Capita Income of $45,708 and household income of $86,052 versus
Arlington, which has a Per Capita Income of $34,499 per year and a household income of $64,344 (United
States Census Bureau, 2001). In addition, Newton historically has a lower historical rate of unemployment
compared to Arlington (Massachusetts Labor and Workforce Development, 2011). Studies have shown that
neighborhoods with less income should have a lower rate of obesity (Jason P. Block, 2004), whereas the data
suggests that the opposite is occurring. Newton, despite its similar racial makeup and higher per-capita

income, has a larger childhood obesity & overweight rate.

Fast Food densities within the cities of Arlington and Newton also provide some interesting insight.
Newton, has more fast food chains than Arlington, however when looking at the density of Fast food chains,
both cities are remarkably similar, with Newton containing 0.8 Fast food chains per square mile, while
Arlington has 0.9 Fast food chains per square mile. However when looking at fast food chains per person,

Newton has 5857 citizens per fast food chain, whereas Arlington has 8199 citizens per fast food chain.

Both Newton and Arlington also have very similar park densities. Arlington has a slightly lower
density of parks within its city limits (3.64 city parks per square mile), whereas the city of Newton contains
3.68 city parks per square mile. However, when looking at city population, Arlington only has 1 park per 2050

citizens, while Newton has approximately 1 park per 1226 people.



Hypothesis

The reason that Arlington has such an incredibly low rate of obesity compared to Newton despite

having similar socio-economic, park density, fast food chain density, and district policies with regards to

physical education and cafeteria food standards is due to Arlington’s ability to use internet based

“consumption tracking” tools.

Newton District

Print
Verbal

Internal

School
Cafeteria
Food

Communication &

eedback Mechanism

Arlington
District

Print
Verbal
Online

External

Food Served
at Home

Figure 21 — Feedback Mechanisms used in different Districts

Studies have shown that
internet delivered feedback mechanisms
may help people suffering from obesity
through self-monitoring and

individualized feedback and support.
(Saperstein, 2007)

The online tools that the
Arlington school district implements
with regards to food intake contains
several traits mentioned in the
aforementioned study, including a) a
method b)
individualized  feedback, and c¢)a

self-monitoring

support system with recipes and USDA

listed guidelines. Atrlington’s online

tools (specifically, Mynutrikids.com) allows a parent to track their child’s food intake over a long period of

time (Typically 30 days, However up to 9 months if requested through the Arlington Food Service Director),

is dynamic and therefore can be updated as last minute changes are made to meal offerings, and allows the

parent to see how school provided cafeteria food options measure up to USDA standards with regards to

caloric intake and nutritional value. (MyNutriKids, 2011), (Boucher, 2011)



Listed below is a list of the different communication and feedback mechanisms that each school uses

to communicate children’s on campus food consumption to parents (See table below).

Communication
& Feedback
Mechanism
Print 1)  Easily Distributable 1)  Static Metric (Printed in advance,
(Utilized by 2) Tangible form of Infg can’t adjust to last minute food
Arlington & 3) Canbe a.ccessed Online (PDF) frgm changes). : .
both Arlington and Newton websites 2)  No calotic or nutritional metrics
Newton) 4)  Relatively cheap to implement listed.
3) Does not measure how intake
relates to USDA Guidelines
4)  Lists choices that a child has on a
particular day, but does not list
what child chose
Verbal 1) Convenient 1)  Is subject to patental actually
(Utilized by 2) No cost to implement asking ch.ild .
Adinoton & 2) NoF a written record, therefore is
g subject to parental memory recall
Newton) ability
3) Does not measure caloric or
USDA metrics
4y Can be miscommunicated to
arent, either intentionally or not

Figure 22- The Advantages and Disadvantages of Feedback/Communication Mechanisms; Print, Verbal, and Online

A dynamic online website (such as Arlington’s mynutrikids.com) in addition to communicating
metrics associated with obesity such as caloric and nutritional value of a meal, allows parents to adjust family

meals at home based on a child’s caloric and nutritional intake at school.



Newton on the other hand relies strictly on verbal and written communication of food menus and
metrics to parents. Printed media has several limitations, including a lack of nutritional/caloric intake printed
on take home printed media, and fails to account for changes that may occur once the printing of the
monthly cafeteria food occurs. Printed menus also fail to account for choices that a child has made during
that day among menu options. For example, on any given school day, 3 entrees may be listed, but a child may
only choose 1. This choice will not be reflected in the printed menu (i.e. It is not dynamic, and cannot adjust

to options, see figure 23 below).



W = Vegetarian

& = Smart Choices Healthy Entree

MONDATY 21st

TUESDAY 22nd

Newton Middle School Menu: March 21st - 25th

WEDMESDAY 23rd

THURSDAY 24th

>

WHITSOMNS
Stfiowl Natritian

FRIDAY 25th

buffale chicken wrag
breaded ohicken man-
noted in hot sovce
ocheddar cheese, leffuce,
fomaio on whole wheot
wrae

chicken salad wrap
ohunks of white meot
oficken with leffuce,
fomaio and Ameroon
ocheess on g whole
wheat wrop

grilled chicken
COSEar WA D

grilied chicken sices with
rommaine laftooe, chemse
and iow fat Coesar dress-
ing, served in g whole
wheot wrop

tuna salad wrap
fresh ohunky funa salad
with fsld ge=ens and
tomatoes, served in a
whole wheat wrop

south of the border
Wrap

ohigken tendems with leaf
l=ttuoe, fomafo sioes and
soisa, served in o whole
wheat wrop

three cheese pirza
seasoned doodta, low fao?
morzareilo chesse and
groted pameson, mardnang
souce and onegano, with
fresh whole grain paza
diough lightly brushed with
il and gorfic

(V)

meatball stromibol
fremsf wehole groin dowgh
lightly brushed with garfic
and oil, rofled with low fof
cheess and meatball
slicas, bosi and oregaono

buffalo chicken
pizza

Buffalo chicken sfrips,
topped with mozzoreio,
groted parmesan,
mannorg savoe and
oregano in fresh piama
dough, lightly brushed
with gariic and o

vegetable pizza m
fresh whole groin dough
iightly brushed with garic
and o, fopped with gor-
den vegetobles, iow fot
mozzorela and chopped
brocool, baked fo per
fection

V]

clossic white
cheese
pizzo

fresh whole groin dowgh
lightly brushed with garfic
and oi, fopped with piaza
souce, low fof momarsia
and dooto, baked to
perfaofion

AVAIL ABTF DATLY: Plain and Pepperoni Pizza by the slice, featuring whols main pizza doush

ruioy’'s bibg

fender, puled bbg chickemn,
stuffed in @ soff whoie
wheat bun, fopped with
bbqg sauoe

doukle soff beef

tace

Crumbiad Mesiohicken
with shredded leffuoe
and cheess, fopped with
pico de gallo in g torfila
wrap

chicken lo mein
fresh Asian souced
ohicken with assorfed
oooked vegetoble fo
parfection with speaial
sauoe and whole wheat

o mien pasfa G B

burger Bar

all beef burger with your
ohoice of foppings:
caramelized onions,
mushrooms, peppe,
bagcon and oheess

on a soft whole wheat
bun

beefy nachaos
grande

Crisp nooho ohips, spioy
beef topping, shredded
leffuoe and cheese, Mexi
e, sour oream and pioo
de golic

ERUBYS ==

french patty melt

ol beef burger with
souteed onions, chesse,
leftuoe, formate and
cheess on o whole wheat

- s

chicken jack B‘
grilled chickan paty with
low fof momorela
cheess on o soff whole
wheat bun

springfime grilled
cheese

grifed chaddar with
ioyers of orisp furkey
booon, tomaipes on
whole wheat

chicken cordon

bleu sandwich
breaded chicken patty
topped with bolled ham,
Swisz ohesss, orisp fed-
tuoe, fomato and mayo
on a whole wheat bun

beef shders

two all beaf burgers with
ocheess, l=tuvoe, fomaio
on o whole wheaf buns

(s

AVAILABLE DAILY Hamburgers, Cheeseburgers, Chicken Patties, Hot Dogs. Tukey Burgers & Veggie Burgers

RES,
- A .
é Eﬂ_ggﬁ
k|

o

Schools, 2011)

Figure 23 - Newton School District Sample Menu, March 21st - 25”', Source: Newton Public Schools (Newton Public

Verbal communication of a child’s nutritional intake also has several limitations, including; potential
lapses in accuracy, lack of nutritional information, and a failure on the part of the parents to recall a child’s

previously consumed meals.

Arlington’s use of online tools poses several advantages to that of traditional mediums of
communication (such as print media and verbal communications) that school districts such as Newton

implement.

A preliminary survey (consisting of both Massachusetts and Non-Massachusetts residents) revealed
that 80% of respondents found out that what their children ate at school by verbally communicating with the
child, whereas 20% only used “online” tools, despite the fact that 60% of respondents had children who ate 2

or more meals per week on campus. It is important however to keep in mind this preliminary survey only



consisted of five sample subjects. In order to gain a significant sample size, it is essential to acquire funding to

incentivize parents of both Arlington & Newton school districts to participate.

Next Steps

Next steps of the research include obtaining large samples of respondents of parents whose children
attend Arlington and Newton school districts in order to see what primary feedback and communication
methods parents from both schools use. What is the average number of meals consumed on campus by
children in Arlington vs. Newton? How many parents in Arlington actually use the online web tools provided
by the district? Why doesn’t Newton implement an online tracking system? Do parents who use online
provided web tools (i.e Arlington) actually adjust the diet at home based on feedback from the website?
Listed below is a sample survey which will distribute to parents in Arlington, Newton, and other respondents

in the Massachusetts area who have children which eat school provided lunches.



Sample Survey

1. Which School District does your child attend?
Arlington, MA Public School District

Newton, MA Public School District

Other MA Public School District

Public School District Outside MA

Private School in MA

Private School Outside MA

C
C
C
C
C
C
C

Homeschooled

2. What is the Age and Gender of Your child? (i.e. 12/m if subject is 12 years old and male)

3. How much does your child weigh (Approximately, in pounds)?

4. How tall is your child (Approximately, in inches)?

5. How many times a week does your child eat school provided breakfast?

0

1

oonoonn

6. How many times a week does your child eat school provided lunch?
0
1
2
3

4

oonon0onn

5
7. How do you determine what meals your child has eaten at school?

I don’t

00

Speaking with your child



Talking with School administration

Using online school provided resources

Oon0no

Using school provided lunch menu

C Other
8. How do you determine the nutritional value (i.e Caloric intake) of school provided meals your child has
eaten on school campus?

C I don’t
Asking my child

Using school provided printed materials

Using online school provided resources

Ooo0onon

Using my own judgment
E

9. The school district my child attends does an adequate job of communicating to me what foods will be
served in the school’s cafeteria.

C

other

don’t care
Strongly agree
Agtree

Neutral

Ooo0onon

Disagree

@

Strongly disagree

10. I adjust my child’s diet at home depending on what food they consume at school

O

Strongly agree
Agtree
Neutral

Disagree

Ooo0onon

Strongly disagree



Sample Survey Responses
Note: Demo Version of SurveyMonkey.com is used because of a lack of funding to pay $199 annual fee for
use of analytical software. Preliminary Survey Data (n=5 respondents).

Which School District does your child attend?

Adfington,MA Public
S 5hool District

Public

Other MA Public

{l
District Qutside MA
in MA

I Homeschooled

How many times a week does your child eat school provided breakfast?




How many times a week does your child eat school provided lunch?

T)How do you determine what meals your child has eaten at
school?




How do you determine the nutritional value (i.e Caloric intake) of school
provided meals your child has eaten on school campus?

The school district my child attends does an adequate job of
communicating to me what foods will be served in the school's cafeteria.




| adjust my child's diet at home depending on what food they
consume at school
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