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In Aristotle the mind, regarded as the principle of life, divides into nutrition, sensation,
and faculty of thought, corresponding to the inner most important stages in the
succession of vital phenomena.
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Abstract

The dissertation is structured in three parts. Tirt part compares US and EU

agricultural policies since the end of WWII. Afteaviewing the literature on the subject,
| conclude that there is not enough evidence famthg that agricultural support may

have a negative impact on obesity trends. Theadudis the possibility of an exchange in
best practices and policies between the UniteceStatd the European Union in order to
fight the obesity epidemic. My conclusion is thaére are relevant economic, societal
and legal differences between the US and the EWeder, partnerships and platforms
for finding common strategies against obesity a@erthan welcomed, because they
enhance and improve the quality of the public debah how to tackle obesity

effectively. Moreover, | stress the positive rdbatt Corporate Social Responsibility has
in fighting obesity. In fact food companies posst#ee know how to promote healthier
food choices, know how they can use through margetirategies.

The second part presents a socio-ecological mddbkealeterminants of obesity. | argue
that in order to understand obesity we need to eynjiterdisciplinary models because
they capture the simultaneous influence of sewarahbles. Although further evidence is
needed, | suggest that for developing incisive igupblicies, synergic approaches are
more effective than spot interventions based olaied measures. Obesity is in fact the
result of a complex interaction of pre-birth, prim@and secondary socialization factors.
To empirically test the relative significance otthaf those factors, | use data from the
National Longitudinal Survey of Adolescent Healttcompare the average body mass
index across several different populations. In @natl the cases differences in means are
statistically significant and follow the theoretigmedictions.

In the last part | use the National Survey of Qtaid Health. | analyze the effect that
family characteristics, the built environment, aut norms and individual/behavioral
factors have on a categorical transformation ofoibdy mass index (BMI). | use Ordered
Probit models and | calculate the marginal effedtsise also State and ethnicity fixed
effects to control for unobserved heterogeneityind that southern US States tend have
on average a higher probability of being obese;ragrtbe non-southern States, perhaps
surprisingly, the District of Columbia has a high&¥I respect to other non-southern
States. On the ethnicity side, White Americans havlewer BMI respect to Black
Americans, Hispanics and American Indians Natitaniders. On the other hand, being
Asian is associated with a lower probability of fgeiobese with respect to other
ethnicities. Further evidence shows that in neighbods where trust level and safety
perception are higher, children are less likel{péooverweight and obese. Similar results
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are shown for higher level of parental income addcation. As predicted, | find that
higher parental income has a negative effect on ghabability of being obese.

Breastfeeding as well has a negative impact. Bindligher values of measures of
behavioral disorders (bullying, emotional disordets ...) have a positive and significant
impact on obesity, as predicted by the theory.



PART 1

The changing objectives of US and EU
agricultural and food policies: a
review of their history and
implications on obesity policy




Introduction

In the last forty years agricultural policies aheit priorities have changed significantly
all over the world. The relative importance of aghiure as a component of the GDP
decreasedin all industrialized Western countri¢es€é changes are grounded in both the
demand and the supply of agricultural products. Twmmestic demand for food
commodities is no longer satisfied by national jpicichn. Import and export volumes
increased significantly after the creation of theolf Trade Organization in 1995.
Increased attention towards food safety, food tpand environmental protection has
changed — and is changing — consumer attitudesrdswiaod choices. Thanks to new
technologies, consumers have easier access tonafion and can make healthier food
choices. One of the most interesting aspects irhistery of modern agriculture is the
change in the general goal of agricultural policfemm food security to food safety. This
is true for both United States and Europe. If aft&arld War Il countries were interested
in providing food to the highest number of theiopke, nowadays — and especially after
the disaster of the “mad cow” and similar food stzs — the principal goal of
agricultural policies is to assure food safety. &satural consequence of changing
objectives, policy and measures employed by pofitgkers have changed as well.
Consider for example the “evolution” of food lab#iat from a simple indication of basic
nutritional facts are now more informative. Manpgucts contain health and nutritional

claims.



The agricultural history of the United States afmdhe European Union presents many
similarities, but the two systems remain substiiytdifferent: United States is a market-
oriented economy where the role of government dsiced to its minimal terms, while
public intervention plays an important role in tBeropean Union. This has several
implications that influence, for example, consurbeliefs. Individual freedom is more
important in a liberal economy while consumer peot is more important in
economies based on the welfare state model. Famgbe there is a different attitude
towards the so-called “obesity epidemic”. In theted States the most common opinion
is that obese individuals are responsible for thendition because they voluntarily chose
their lifestyle. On the other side in the Europé#mon predominates the opinion for
which obesity is the result of factors that go beypersonal choices. As we will discuss
in the next chapters, the example of obesity itascasual. The paper indeed focuses on
the relation between agricultural policy and obespidemic in both the United States

and Europe.

Part | is structured as follows. The first chapter ieaiew of the history of agricultural
policies in the United States and in the Europeaiotl We discuss the main features of
the two systems as well as some research findipgs the relation between agricultural
policies and obesity. Chapter two discusses thiegdphical roots of policy intervention,
with particular focus on nutrition policies. We pide some explanation of the historical
differences between United States and Europe audish the problem of policy certitude
as treated by Manskithrough examples related tesigbé€l). Chapter three collects
concrete examples of realized and on-going polifmeseducing overweight and obesity

ratesin the EU and US. Chapter 4 draws conclusants discusses the upwards and



downwards of an eventual exchange of best prachieeseen United States and Europe
for tackling increasing rates of obesity. It alsadarlines the role of Corporate Social

Responsibility in strengthening US-EU partnership.
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CHAPTER1
Agricultural Policies in the United
States and Europe

1.1 The agricultural environment: a comparison between US and

EU

The United States and the European Union are twihefworld’s largest agricultural

producing, consuming and trading entities (2). Aithh these two realities present a lot
of similarities, many are the differences in theodauction and consumption

systems.Table 1.1 reports some macro indicatoretret statistics of the main features
of the two agricultural systems.European Union rsated as single entity because
agricultural policy is managed by the European Cassion under the name of Common
Agricultural Policy (henceforth CAP).Nutritional jioy are also managed at the EU level
through policy guidelines. It is important to keiepmind that Europe is an aggregate of
countries that differ by politics, culture and ecomcs. The United States is a Federal
Republic of fifty States and one District. Tradegmods and services are tariff-free and
other barriers are minimal. The US economy is ntaokiented, highly industrialized and

characterized by a highly productive agriculturetter. The European Union is also a
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market oriented economy but with an average higbeblic sector involvement.
European agriculture has for long been more pretetiian US agriculture and it favors
internal trades more than external trades. Thealgural sector is highly productive and
characterized by a more intensive production thae US.In both EU and US,
technological changes led to an increased effigieared production scale, as well as

better skills of operators.

Table 1.1 Key facts on US and EU agricultural pplic

EU USA

Population (2011) 502,486,718 312,422,826

Per capita GDP (2010) 32,480USD 47,000 USD

Total GPD (2010) 16,249,920.34 (millions of 14,582,400 (millions of
USD) USD)

Agriculture as a contributor tp1.8% 1.1%

GDP

Arable land 44% including agricultural 18.01%
land, livestock included)

Farm structure Smaller farms generally famil| Fewer but larger farms
owned

Average farm size +50% < 12 acres 22% between 10-49
8% > 124 acres and more acres

47% > 140 acres

Economic size 59% small or medium smal 92% small (revenues
(revenues of $17,000 or less| more than $250,000 per
the value of gross margins) year)

Average age of farmers 57 55.3 years old

% Agricultural Outputs:

Cattles and calves 11% 17%

Fruit and vegetables 18% 13%

Oilseeds 4% 10%

Poultry and eggs 9% 11%

Pigs 13% 6%

Milk 19% 10%

Grains 10% 18%

Sugar beets 3% -

Tobacco - 1%

Other 7% 8%

Agricultural Trade Largest Exports Aug-Oct-2011Main Exported
millions of USD): Agricultural products
Grain and feeds (31,657) average 2008-2010
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Red meats & products (10,358)(million USD)

Animal feed and oil meal Wine (8,673)

(8,270) Cereal preparations
Soybeans (19,006) (7,238)

Wheat (grains) (5,267)
Largest Imports July-Oct-2011),
millions of dollars): Main Imported

Grains & feeds (7,6489) Agricultural products
Fruits and preparations (9,117) Tropical - fruits & spices
Vegetables & preparationg10,122)

(9,2959) Oilcakes (9,781)
Tropical - coffee & tea
& mate (8,852)

Various sources: Eurostat, US Census Bureau, FOA, (Che World Fact book), BCE, World Bank,
OECD, FAO, USDA, EU DG of Agricultural and rural\ddopment

Most indicators are easily comparable, with someepions. Economic size of farms is
difficult to compare because data are collected dhfferent way. In the United States
farms fall in different classes according to theesamount (from a minimum of less than
$1,000 to a maximum of $5,000,000 or more). Datanfthe Census of Agriculture are
collected by the National Agriculture Statistic Hee of the USDA. In the European
Union data are collected by the Farm AccountancyaDidetwork (FADN). The
economic size is measured in E®EUropean Size Unit) and the greatest difference
respect to US farms is that it accounts for holgiagd not for sales. In the Unites States
a farm, for being qualified as such, must have &1y000 of sales per year. European
Union defines amgricultural farm householés one where the principal income source
comes from agriculture. Concerning agriculturalpoit the United States isone of the
world’s largest producers of corn, soybeans, beeftry and cotton.Recent data show
that except for tobacco, US agricultural exportseased significantly between 2010 and

2011. According to the Economic Research ServidhefJSDA, agricultural exports are

’a farm economic size of 1 ecu has a total stangtarsk — value of production minus some variablésces
of 1,200 ecu
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forecast to grow up to $1.5 billion for 2012 (ondlidn comesfrom Asia, China and
South Korea). Export volumes to Canada, Mexico,tAaedEU have remained unchanged
in the last year, while exports to the Middle Eastl North Africa raised due to an
increasein purchases from Egypt, Turkey, and SAmabia (3). A similar growth has
been observed for imports. USmost of all importerfrCanada, China, Mexico and other
Central and South American countries (as Guaterhataragua, Honduras, Chile, Peru
etc). The increasing pattern of US agriculturatié&radepended on the increasing food
demand of growing economies, China at the foref(éntAccording to the Organization
for Economic Cooperation and Development (OECDg, thited States provides the
third-lowest amount of government policy-generasegbport to its agricultural sector
among OECD countries. The United States’ averagdieap tariff for agricultural
products is estimated by the World Trade Orgaropato be 8.9%, a little more than
twice the average applied tariff for non-agricudiysroducts (2).

Agricultural trade of the European Union has reradistable in these few years. Europe
remains the largest world importer, especially frdeveloping countries. As it will be
explained later, European agricultural policies a®wvadays more liberaland less
protective than they were at the beginning of CARe practice of giving loans to
farmers for their environmental stewardship in b&tB and EU, together with the
importance given to environmental protection, lethe scholars to claim that developed
countries are experiencing a processeaoblogical modernizatior(5). An important
feature of this renovated interest towards enviremimis the growing number of
voluntary quality assurance schemes, both in theoggan Union and in the United

States. Although the increasing number of voluntarglity assurance schemes, it is also
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recommendable to build standardized certificatias,for example happens in Europe
with the DOC, DOP or IGP labels and in the Unit¢att& with USDA organic labels.
Consumers in both US and EU started to be conceahedt the healthy diets and food
safety.Food consumption patterns differ betweenad® Europe, yet food consumption
is changing in a similar way in response to sintitands (such as greater consumption of
prepared food, increasing occasions of eating @eitsncreasing number of overweight
and obese individuals). Both agricultural econonaes highly integrated and farmers
usually are in charge of production only and rangdgcess their food products. More
often they sell their products to others comparies follow the transformation and
distribution phases.

The role of agriculture is declining in the US & d and both agricultural systems have
been experiencing significant structural adjustreesitce the middle of nineties. The
most important change was the reduction in tradgtodive subsidies and their

replacement with direct payments to farmers.

US farm policy has been largely influenced by thecalled“Corn Belt”, one of the most
fertile area in the world in the Midwest regiontbé United States. On the other side, the
European landscapes present a greater varietyrabties and agricultural land shares
differ from country to country. The highest shaoésagriculture are in France (20.3%),
Italy (14.2%), Spain (12.7%) and Germany (12.6%@ri¢ultural activities include many
different functions ranging from food and non-foaglicultural products to countryside
management, nature conservation, and tourism 6Europe agricultural policy goals

were firstly set in the Treaty of Rome (art.33) @d in 1954 in a post-war
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environmentcharacterized by scarcity and food sgclihe goals of agricultural policy
wereto increase productivity, ensure fair standaodisliving for the agricultural
community, stabilize markets, secure availabilityapplies and provide consumers with
food at reasonable prices. Since then things rHyliazhanged. New challenges
haveemerged and need to addressed: the increaspigssof agricultural production, the
need of expanding exports and be more competitiventernational markets as well as
concerns about environmental issues (included dniraiare) and consumer protection
in terms of food safety and food quality. Ruralippland the need of diversifying
agricultural activities have contributed to a breadlefinition of the concept of
agriculture. At the European level decisions ankic@s are managed by the Agriculture
and Rural Development DG (AGRI) and with some eixbgrthe Environment and by the
Health and Consumer DGs.

The history of US agricultural policy dated back1®20 with the establishment of the
Land Act. It was a developmental policy with theabof developing and supporting
families, farm and their land, research and hunadoor. First measures were antitrust
legal actions (such as the Packers and StockyamisofA1921) followed by other
measures aimed at protecting farmers and theirmecor at curbing overproduction.
Nowadays the goals of US agricultural policies hewmpletely changedas happened in
Europe. Environment and consumer protection, fange, are objectives of increasing
importance. Decisions are taken by the United StBpartment of Agriculture (USDA)
that is also actively involved in the nutritionabligcy. Food safety and quality are

managed by the Food and Drug Administration.
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Despite similar objectives and policies, the higtoiragriculture in the United States and

Europe remains substantially different and has ethagifferent policies measures and

tools. The main different is that the United Stdtese never experienced a target price

policy.

Table 1.2 Timeline of the US and EU agriculturalipp

Time period | EU USA
1950-1959 | 1957 1954
Treaty of Rome and creation of tl Agricultural Trade Development and
Common Agricultural Policy (CAP| Assistance Act. It facilitates
in was signed by the six origin{ agricultural exports and foreign aid
Member States
1954 — 1955
Rural development program
1956
Soil Bank Program - Farmers were
paid for retiring land from production
for ten years
1960 - 1969 | 1962 1964
The CAP became effective in withFood Stamp Act. It provides assistance
the intent of assuring a stabl¢éo low- and no-income people and
agricultural market. families in either urban, suburbs and
It was characterized by a higherural areas.
degree of public intervention.
1964
1968 War on Poverty social welfare program
First CAP reform.The Mansholf implemented by Johnson with focus an
Plan — set of target prices and leviesducation and health.
for agricultural commodities above
the international market level 101965
protect agriculture and farmerfood Agricultural Act . It was the first
income. multiyear farm legislation, it provided
for four year commaodity programs for
wheat, feed grains, and upland cotton, it
also continued payment and diversion
programs for feed grains and cotton
1966
Child and Nutrition Act — Section 17
institutionalized the Women, Infants
and Children Programme. The Act
increased funds for the National School
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Lunch Programme firstly
institutionalized in 1946 by Truman.

1970 - 1979 | 1970 1970
Implementation of three Directives| Environmental Quality Improvement
of the European Commission as | Act.lt regulated the activities with ja
stated in the Mansholt Plan: higher environmental impact.
modernization of agricultural
holdings (1), support abandonment
of farming (2) training of farmers
(3).
1980- 1989 | 1984 1980
Introduction on quotas on dainyBiotechnology became a viable
products to contain the amount |ofechnique for improving crop and
agricultural surplus. livestock products
1988 1985
Second CAP reformDelors| Food Security  Act.lt  lowered
Package | establishedthe level |dBovernment farm supports, promoted
agricultural expenditure, budgetarngxports, and set up the Conservation
discipline, the system of ownReserve Program. The CRP was
resources and the reform of thanplemented for receiving annual
Structural Funds. rental payments and cost-share
assistance to establish long-term,
resource conserving covers.
1990 — 1999 | 1992 1990

Third CAP reform. TheMac Sharry
Reform of PAC introducedthree
main changes:

1. a substantial cut in the targ
prices of agricultural products |
order to make them mor
competitive on internal and extern
markets;
2. full and sustained compensation
of this drop in farmers' income by
compensatory amounts or premiun
not linked to the quantities
produced;

3. recourse to measures limiting th
use of means of production (set-
aside of arable land, withdrawal of
part of the land for major crops,
limits on livestock numbers per
hectare of fodder area)

New input was given to
environmental protection: increase
measures to conserve the
environment and landscapes,
encourage the early retirement of
certain categories of farmers with
the transfer of their lan other

Farm Bill that is the Food, Agriculture
Conservation, and Trade Act. It is
market oriented reform, it freezes targ
prices and introduces flexibility i
planting. It also regulates gra
concessions and rural development.

1990

Organic Food Production Act.
authorized the U.S. Department
Agriculture to establish a nationwic
definition for organic food

1996
Federal Agriculture Improvement ar
Reform Act. It increased reliance ¢
market  signals and introduce
decoupled payments

1998

HACCP — Hazard Analysis and Critic
Control Points - was implemented
target and reduce the presence
pathogens in meat and poultry

1999
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uses and facilitate the use of
farmland for other purposes, such
afforestation or leisure.

Increased demand for farm programs.
We assisted at the drop in many
commodities prices, combined with

disastrous weather in many parts of the

1997 country.
Fourth CAP Reform.
Extension of CAP reform with
“Agenda 2000” in order to reduce
the degree of agricultural protectio
and go ahead with the CAP reform
of 1992. The greatest change was
shift from a price support to an
income support policy. The policy
was characterized by a substantial
drop in the common support prices
for cereals and beef and veal offse
by an increase in income premium
for Community farmers

2000 - 2009 | 2003 2002
Fifth CAP reform . Middle Term Farm Bill. It consisted in aset of
Review. It provided for a single farmpolicies aimed at enhancing
payment for European Union environmental protection and
farmers, independent from sustainability of the  production.
production (decoupled direct Conservation Security Program (began
payment) and subject them to in 2003).
compliance with environmental, Institution of the Fresh Fruit and
food safety, animal and plant healthVegetable Program (initially in 4 States
and animal welfare standards, and| and 1 Indian Tribal Organization).
requirements to keep all farmland in
good agricultural and environmental2004
condition ("cross-compliance"). Child Nutrition and WIC

Reauthorization Act.

2008
Health Check-it was the agreemer2008
abolishes arable set-aside, incredsesod and Conservation and Energy
milk quotas gradually leading up tAAct.lt was basically a continuation of
their abolition in 2015, and convernt$&arm Bill of 2002. New areas an
market intervention into a genuinéntervention were identified: energy,
safety net. Ministers also agreed|tconservation, nutrition, and rural
increase modulation, whereby direaevelopment. Food Stamps benefits
payments to farmers are reduced ammucreased.
the money transferred to the Rural
Development Fund.

2010 - 2013 expected reform of CAP 2010

Healthy, hunger-free kids act

2012

Farm Bill (forthcoming)

Sources: USDA and European Commission — DG Aguceland Rural Development
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Before discussing key moments in the US and EUcaljural policy, we need to
distinguish between agricultural policy and nutmtipolicy. In the online encyclopedia a
nutrition policy is defined as follows: a* set of concerted actions, based on a
governmental mandate, intended to ensure good hheaaltthe population through
informed access to safe, healthy, and adequaté”food

The free online dictionary by Farlex defines agtimal policy in the following way:
“agricultural policy describes a set of laws relafito domestic agriculture and imports
of foreign agricultural products. Governments usyamplement agricultural policies
with the goal of achieving a specific outcome ie tthomestic agricultural product
markets. Outcomes can involve, for example, a quaesl supply level, price stability,

product quality, product selection, land use or &yment”.

It is evident that agricultural and nutrition padis are strictly interconnected. In the
United States, Farm Bills includes regulations fartritional policy, while in the
European Union nutrition policies are managed ateSevel (only general guidelines are

given by the European Commission).

1.1.1 United States

Thefirst spartiaquein the US agricultural policy has been marked gy Earm Bill of
1996. The opening of a new chapter not only in W& but also worldwide was the

creation of the World Trade organization in 199%3é agreements established a

*See http://www.encyclopedia.com/doc/1039-nutritioligy. html
4 See: http://thesaurus.babylon.com/agricultural%#6p
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reduction of the public support in agricultural kets, with the only exception of those
policies falling in the so-called “green box”(7)et®re 1996 farmers received paymentsin
accordance with the type and quantity producecttarn for reducing production by not
planting some acres of the farm. The overall goaswincreasing prices by
controllingagricultural production. With the FarmllBof 1996 funds were drastically
reduced and prices were set by market forces. Somes of support was however
maintained. Decoupled payments— payments to fainmelespendent from the production
— were introduced under the form of the Producfiexibility Contract, Agricultural
Market Transition Act (AMTA) and Market Loss Assiste (MLA). Payments were
based on history production and not on productieaisions. An effect of this policy
wasa rapid fall of prices of agricultural commoetti and thus an increased
competition.Therapid disappearance of the governifinem agricultural policy led many
farmers to bankruptcy during the next years, yrejdihe Congress to intervene — for
example $28 billion were set in 2000, accountinghalf of all money made by farmers
(10).

The secondspartiaqguef US agricultural policy was the Farm Bill of 2Q0Zhe
significant change consisted in a shift from a@plased on liberalizationmeasures to a
policy based on environmental conservation. Keeargg Kempfrom the Minnesota
Project (8) welcomed this second turning point.Furidr environmental protection
doubled (for a total spending of $39 billion betwe@002-2012)and a specific
programme for environment conservation was ingtutnamed the Conservation
Security Program. Referring to the Farm Bill of 20&eeney and Kemps saidvhile it

continued to support crops through commodity suésjdmany conservation and
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environmental provisions were included that wilfunded, lower pollution, enhance the
landscape, and support small farmers. The new Guasen Security Program promises
to financially reward farms for the environmentanefits they provide, and if successful
could become the model for a national green paynmogram.The vision for the
Conservation Security Program (CSP) is to rewandriars who voluntarily implement
effective conservation on their working lands, timtggrating production of economic
products and environmental benefits on the lane gbal is to improve a robust range
of environmental concerns, including surface wafeality, groundwater protection, air
qguality, fish and wildlife habitat, energy consetea, soil quality, biodiversity, and
genetic preservation. Farmers receive annual paymas they provide public benefits to
the nation’s natural resources and environnie(@).The CSP introduced also some
forms of responsibility: farmers who did little pyeserve environment, would have not
disproportionally rewarded.

Concerning the mid-terms effects of decoupled paysiseveral studieshave been
carried out.For example, an empirical evaluatiom@i decoupled payments may affect
production decisions is given by Goodwin and Mis{ita They claim that farmers can
decide how to allocate their production accordmg¢heir risk aversion, expectations over
future payments and other psychological factoreyThse farm-level data collected by
the USDA and focused on Corn Belt. Specificallyytleealuated to what extent farmers
decisions were distorted by decoupled paymentsekample, they found that direct (or
fixed payments) may delay or prevent farmers td production when they actually
would be better doing it so.In general, this amdilgir analysis are useful for improving

financial allocation of the coming farm bills. Camning nutrition policy, the Farm Bill
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of 2002 introduced the Fresh Fruit and VegetabtegRmme with the scope to offer to
public schools an opportunity for buying fresh fsuand vegetables from local farmers
and to improve children health.

The thirdmilestone of US agricultural policy was markedby#®98 Farm BiIll. It was a
continuation of the previous Farm Bill. It introdket a new crop revenue programme,
permanent disaster assistance, provisions for beginh and low-income farmers,
enhanced support for most of the titles of the mogne with the addition of organic
agriculture, livestock and poultry sector (9). lemample, the Conservation Stewardship
Programme redesigned and expanded the Consen&egmiity Programme application.
An important aspect of the 2008 Farm Bill was theréased amount of investments for
Food Stamp recipients. The Food Stamp Programme re@@med the Supplement
Nutrition Assistance Programme (SNAP).The FreshitFamd Vegetable Program
togetherwith projects on farmer markets and foadrithution programs — also received
additional funds.The Act created a new institutiothe National Institute of Food and
Agriculture (NIFA) — in charge of coordinating edtion, research and
grantsmanagement. A step towards the enhancemantrdafon programs has been taken
with the signature in 2010 of the Hunger-free kdd$. The goals of the Act are basically
two: improving the nutrition of American kids andtiting childhood obesity. Although
the effectiveness and the implementation of thgmmmme will only be evaluated in the
long-run term, the key legal requirements and tesigned for US federal schools can be

summarized in the following points (10):

Table 1.3 Goals of the Hunger Free Kids Act
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Improves Nutrition and Focuses on Reducing Childhood Obesity
Gives USDA the authority to set nutritional stard$ar
Provides additional funding to schools that meetated nutritional standards
Helps communities establish local farm to schoolvoeks, create school gardens
Builds on USDA work to improve nutritional qualiof commodity foods
Expands access to drinking water

Increases Access
Increases the number of eligible children enrolleschool meal programs by
approximately 115,000 students
Helps certify an average additional 4,500 studpatsyear
Allows more universal meal access for eligible stud
Expands USDA authority to support meals

Increases Program Monitoring and Integrity

Requires school districts to be audited every theses
Requires schools to make information more readigilable
Includes provisions to ensure the safety of school
Provides training and technical assistancedbool food service providers foods

Sources: Hunger Free Kids Act, 2010

In these days the new Farm Bill — expected to becefe by summer 2012 — is under
discussion. Basically it will continue the work tfie former Farm Bill with some
adjustments and new challenges. Given the cutsubfigpexpenditure due to the debt
crisis, a reduction of $23 billion is expected. Hwer the exact reduction amount has not
been decided yet. According to USDA there are tigsees that need to be maintained
and also strengthen in their efficadyirstly the so called safety net. Strengthening the
safety net is an indirect tool to create incentiv@suild up a new farm. Theecond
principle is to strengthenthe agricultural produtyi And to do it so, one tool is
increasing research funds to sustain productionpaotction of the agricultural system.
Together with research, conservation is also a feeyor to maintain a sustainable
agriculture. Farmers need to be properly informed using the right programme to
preserve the soil and, also, they should be emroligher than only in voluntary
conservation programs, also in local certified pangs. For example, consider this
passage from the agricultural secretary Vilsa¥ow, if we can measure, and if we can
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verify the positive results of conservation, we eamgourage the development of local
markets in which businesses can purchase thattreduth will allow them to meet one
of their regulatory requirements. Leveraging preaector resources will avoid a decline
in conservation practices in the face of fewer datid federal resourcesThe third
principle is to point on a strong agriculture thgbuthe enhancement of trade exports
programs and home consumption. Agricultural expertés shown in the Table above —
increased a lot in the past two and three years aftet the financial crisis, this growth
helped to build new jobs. The strategy of sustgrerports can indirectly contribute to
lower unemployment rate. Also, enhancing direcéesal for example encouraging local
producers to sell their products to schools ohalocal green market thus skipping a lot
of unnecessary passages of the agri-food systenouldwhelp to create local jobs.
Personal sales may increase trust levels betwemtupers and consumers and help to
fulfill the goals of other nutrition program, suas the SNAP programme. Finally,
investments for the so-called bio-based economgxisected to be maintained and
increased (11).The new Farm Billwill be a resulteaternal forces and internal policy
tradeoffs. External forces are largely related hanges in demographics, political and
budgetary environments (9). Concerning the politexavironment the new Farm Bill
could be influenced by the Tea Party which gainesitss of the Congress in the election
of November 2010. Although agricultural budget basn never used as an argument in
political campaign, the general pressure of cutfederal budget may indirectly affect
decisions over the next Farm Bill. Since demogragreas with at least the 15% of
population employed in the agricultural sector @wacentrated only near to Mississippi,

politicians have less incentive to use agricult@irsdncial sustain as a trigger for gaining
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votes. This could thus “obscure” the necessityustaining the agricultural sector in the
way it is currently sustained. A key role is exgelcto be played by all the stakeholders.
For example the main advocacy group for nutriti@sistance programs is the Food
Research Action Center (FRAC) that since its fotiodain 1970 has been significantly
active in promoting public and political debatefood and nutrition programs in the US
and on the necessity of sustaining poor familyme. However the provision of funds
for nutrition programs will be not significantlyuohed since it still represents the greater
voice of the budget itself. As reported by (1#) the 2008 Farm Bill, in which the name
of the food stamp program was formally changed he Supplemental Nutrition
Assistance Program (SNAP), funding for SNAP anatedl nutrition activities accounted
for more than two-thirds of total spending over tiext ten years as projected by the

Congressional Budget Office (CBO)”

1.1.2 Europe

Constantchanges in the European agricultural systétedMember States to reform the
European Common Agricultural Policy at an incregsimythm since 1968. The CAP has
been reformed five times since it was created. Titet reform was the Mansholt
Plan.The principal goals was to harmonize the afitial policies across the original six
Member States and to isolate agricultural poliaynfrthe rest of the economy sectors.
During the seventies and eighties European agui@ilivas highly protected through a
price support policy.Not significant reforms hacchenade except fddelors Packages

All agricultural commodities were sustained throwgiarget and an intervention price,
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direct payments and import quotas. In the long tarm this policy determined
overproduction and high costs.

Although the history of the CAP was marked by fieéorms, only in 1992 we can talk of
a structural reformMlac Sharry Reforin It aimed at increasing the competitiveness as a
response to thenew requirements established witl@nWTO. This reform included a
drastic reduction of support, set-aside paymerasmi@rs were paid to withdraw from
production), and incentives for deforestation. Adoog to an analysis of the French
National Institute of Agricultural Research (INRAhe 1992 reform was characterized
by three main successes but also by the emergingewf challenges (13). The three
successes were first the reduction in grain prispatities between UE and the rest of the
world with the consequent reduction of budgetargeexditure, second the slowing down
of the expansion of yields due to the fact thatdowrices and subsidies acted as a
negative land tax and third the liberalisation gfieulture did not appear to lead to a
transformation of the mainly family-based productiato large capitalist businesses or
into enterprises of the Eastern European statesfaype. Among the downsides, there
were the problem of price volatility and the in@®@ disparities among regions. In the
long-run term, an increase in regional disparities/ have consequences on other sectors
related to agriculture such as respect of foodtgafehemes and, ultimately, in human
nutrition (13).

The next step of the CAP wagienda 2000ntroduced in 1999. It went on with the Mac
Sharry Reform and introduced an important shitnfra price support to an income
support policy. According to (12) to evaluate thgact of the third reform, there is need

to understand to what extend the 1992 reform hb&ddhe problem of the budget in
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terms of percentage of the European GDP. If we labkhe figure reported below, it
seems that the cost of the CAP reform, startingpfad992, decreased significantly,
especially if we look at the line representing tost of the percentage of the EU GDP.
Although things significantly improved, these higbsts are incoherent with the problem

of overproduction and the related costs of destigpgommodities surplus (14).

Figure 1.1 The path of CAP expenditure 1980-2009

Graph 1 The path of CAP expenditure (1980 — 2009, billion current €)

billian € % GDP

B Export subsidies 3 Ciher market support I Coupled direct payments
mE Decoupled direct paymeants [ Rural developmeant «— % of EU GDP

Source: European Comnussion, DG AGRI

TheMiddle Term RevieW2003) introduced new requirements for the envirental

protection, tightening farmers’ grants to the compte tosome environmental standard.

The 2008health-check that may be considered the sixth reforms —hetpestccelerate

the process towards facilitation of internationade. As stated on the website of the
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European Commission the main goal of the HealthcKlveas to tnodernize, simplify
and streamline the CAP and remove restrictions ammérs, thus helping them to
respond better to signals from the market and te faew challengés

As in the United States the new Farm Bill is undiscussion, the same can be said for
the next CAP reform of 2013. It is expected to idine with the Europe 2020 growth
strategy that includes five main domains: employin@movation, education, social
inclusion and climate energy. During the prepasatoork of 2010 the debate about the

future of the CAP, four questions resulted to beigalarly urgent:

= Why do we need a European Common Agricultural §8lic

= What are society’s objectives for agriculture ihitsl diversity?

= Why should we reform the CAP and how can we makendet society’s
expectations?

= \What tools do we need for tomorrow’s CAP?

The need of reforming CAP arises from the willinggi@o provide solutions to new
global challengedgirstly there are economic issues as the problem of palailty (see
the global crisis on market prices at the end @&)0food security and economic crisis.
Secondlythere are environmental challenges related to rteed of implementing
greenhouse gas, soil depletion, water and air tyuafid the need to preserve different
environment and habitdthirdly there are territorial challenges including the ched
preserving the vitality of rural areas and the ity of EU agriculture. These challenges
constitute the framework of new policy implemerdati How this framework will be
translated into actual policy tools is still undBscussion. There is need to understand

what is the best scenario to follow.
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According to the Executive Summary of the Impactséssment by the European
Commission, released in October 2011, three argassible scenarios that may shape
the new CAP. The first is thedjustmenscenario is a continuation of the current policy
with some reinforcement as regard rural attentiod @edistribution of direct payments.
The integration scenario is the “something in between option” amhsists in an
enhanced policy framework geared towards suppartctompetitiveness, sustainable
development and innovation in the sector. It woalso aims at fostering conditions
under which farmers, either individually or colleely, would be better able to face
upcoming economic and environmental challengesallyirthe re-focusscenario would
point on a restructure of the sector with a phasiagof direct payments followed by a
strong restructuring in the sector and much laeget more towards a capital intensive
farms production system. The three scenarios With respective policy options are

summarized as follows:

Table 1.4 CAP scenarios for future policies

Market Direct Payments Rural Development
instruments
Adjustment Streamlining and Redistribution; Moderate increase in
Emphasizing the simplification of  enhanced cross budget; used for
CAP's existing compliance competitiveness/innovation
achievements and instrument or environment
addressing major  Improving
shortcomings farmers'
cooperation
within
competition rules.
Integration Streamlining and Redistribution; no  Redistribution between
Improving the simplification of  direct payment; Member States;
targeting of existing architecture; Innovation, climate change
CAP to its instrument greening scheme; and environmental as
objectives Focus on food enhanced cross guiding principles;
chain compliance; Reinforced strategic target
and improved capping; and common
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bargaining power small farmer young strategic framework with

of farmers (3 sub- farmer scheme other funds

options)
Re-focus Abolished Phasing out Substantially increased
Limiting the CAP funding; focus on
interventions to change and environment
environmental
aspects

Source: European Commission

According to the evaluations made so far, the megbrable option is integration. The
evaluation has been based on selected indicat@blevfood production, sustainable
management of natural resources and climate adbalanced territorial development,

EU value added, cost effectiveness (15).

1.2 Agricultural policy measures in the US and in UE

In this paragraph we briefly review and compare #geicultural policy instruments
employed by the United States and European UnignicAltural policies can be divided
into three broad categories: income support, piggoort and other minor measures (2).
Each policy uses specific tools that may be impleten for certain commodity goods. In
both United States and Europe income support measare the most used, especially
after the introduction of decoupled payments. Ninedess price support measures are

still used for specific commodity programs that teeget price (in particular this happens
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for sugar, tobacco and diary in the US). In Tabéow we briefly report the main

instruments used by US and EU for each of the group

Table 1.5. Agricultural policy measures of Unitddt8s

UNITED STATES: commaodity Policy by type

INCOME SUPPORT

Measure Direct Payment Counter- Ad Hoc Marketing | Crop and
cyclical Assistance | Assistance | revenue
payments Programme | loans and | insurance

loans
deficiency
payments

Description | DPs provide CCPs are | This Allow Available at

income available for | category repayment | a subsidized
support to certain includes of rates, these
producers commodities| direct commodity | revenues
based on historical| when the payment loan at less | make
yields (es. AMTA | effective under the of the indemnity
payments or PFC | price is less | form of original payments to
production than the disaster aid.| loan rate producers.
flexibility contract) | target price. plus

CCP accrued

substituted interest

the MLA when the

(Market market

Loss price is

Assistance) below that

Payments level.

effective

from 1998 to

2001. (es.

National

Diary

Market Loss

Payment,

NDLP)

Other Farmers are given | The target | The goal is | Providing | Payments are
Features maximum price is set | to offset for the based on

flexibility in by financial marketing | current losses
deciding what legislation; | losses due | loan gain related to
crops to plant and | the effective | to severe rather than | below
are not related to | price is the | weather or | accepting a average
market prices amount of | stressful forfeit of yields or
(that’'s why are direct economic | the below
decupled). payment and conditions | commodity | average

of market (such as low| under loan, | revenues.

D

32



price or loan| commodity | eliminates
programme | prices or the
(if prices are| unusual potential
below the economic effect of
loan rate). | events) supporting
CCP rate is market
thus prices
calculated as through
PR =TP - removal of
DPR - (MP supplies
or LR). from the
market into
government
stocks.
Commodities | Wheat, corn, other| Wheat, feed | Wheat, Wheat, rice,| Available for
object of the | grains, soybeans, | grains, rice, | corn, other | corn, grain | a variety of
policy other oilseeds and | upland grains, sorghum, | crops
rice cotton, soybeans, | barley, oats
oilseeds and| other upland
peanuts). oilseeds, cotton,
rice, sugar, | soybeans,
diary, beef, | other
pork, oilseeds,
poultry, peanuts,
sheep, fruit | mohair,
and wool,
vegetables, | honey,
upland legumes.
cotton.
PRICE SUPPORT
Measure Non-recourse Loans Government | Tariffs and Export
Purchase Import quotas Subsidies
(TRQs)

Description | Provided with no Support milk | Tariffs provide ESs are
marketing loan production price support for | provided
provisions or by removing | commodities by | through two
government purchase. | product from | limiting imports of | programs: the
Commodity loan the market. | lower priced Dairy Export
programs allow products. Incentive
producers to receive a Program
loan from the (DEIP) and the
government by pledging Export
production as loan Enhancement
collateral. Program

(EEP).
Exporters are
awarded cash
payments or
commodity
certificates
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redeemable for
government —
owned
commodities

Other
Features

Nonrecourse loans alloy
producers to forfeit thein
crop to the government
without penalty if the
market price at
repayment is below the
loan rate plus interest.
Usually the choice
between one of the two
depend on the type of

Government
purchase
ensures that
prices for the
milk used to
make these
dairy
products
averages at
least the

Tariff measures
play a minor role
in agricultural
policy of the
United States and
can be considered
as an exception.
The US has only
24 agricultural
mega tariffs and a

commodities. same price ag relatively small
the number of TRQs.
government
support price
set for milk
sold for
bottling.
Commaodities | Other oilseeds, sugar andButter, Significant tariffs
object of the | diary cheddar are those of diary,
policy cheese, sweeteners and
nonfat dry tobacco.
milk. Totally there are

24 mega-tariffs
and a relatively
small number of
TRQs which apply
primarily to
imports of peanuts
tobacco, beef,
diary, sugar, cottor
and some other
related products.
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Table 1.6 Agricultural policy measures of Unitedt8s

European Union: commodity Policy by type

INCOME SUPPORT

Measure Compensatory Payments then | Other producer payments
became Direct Payments
Description | Compensatory payments were | Other direct payment type designed for
introduced in 1002 to producers’ income who have beef and cattle.
compensate producers of arabls
crops for support price cuts.
Successively they became “dire
payments”. Today they are link
to environmental measures.
Other Payments are made are made orkligibility for these payments requires
Features a per-hectare payment and are | producers to comply with certain supply
based on the average historical| limiting features.
yields,
Commodities | Wheat, corn, other grains, Diary, beef and fruit and vegetables
object of the | oilseeds, rice, sugar, dairy, beef
policy pork, poultry, sheep-meat, fruit
and vegetables, non-commodity
specific
PRICE SUPPORT
Measure Intervention | Import Production/Marketing | Export Subsidies
protection Quotas
Description | Intervention | Most EU Limit overproduction | These subsides —
purchasing | agricultural and support outlays frg also known as
involves imports are sugar and milk. export refunds or
purchase by | subject to high restitutions — help
authority of | tariffs to ensure support the
surplus when| that imports do domestic price by
market prices| not undercut the funding the
threaten to prices for several removal of surplug
fall below commodities. commodities from
established the market.
minimum
threshold.
Other Products are| Import Quotas help strengthell These subsides afe
Features usually stored protection has | prices by reducing available for most

temporarily | been a crucial
or exported. | feature of the
Since 1993 | CAP both to
however uphold the CAP
product principle and
withdrawal preference for
has been EU-produced

domestic supply.

price supported
commodities. A
subsidy is paid to
the exporters to
enable them to
sell competitively
in the market. If a
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reduced and
replaced with
compensatory
payments.

goods and to
prevent lower-
priced imports
from
undermining
domestic price
support
mechanisms. In
some cases EU
agricultural
tariffs were in
excess of 100%.

market prices are
above EU internal
market prices an
export tax may be
imposed to limit
the outflow of and
EU product to
stabilize prices for
EU commodities.

Commodities
object of the

policy

Wheat, corn,
other grains,
rice, sugatr,
diary, beef,
fruit and
vegetables

Wheat, corn,
other grains,
rice, sugatr,
diary, beef, pork,
poultry, sheep
meat, fruit and
vegetables

Sugar, diary

Wheat, corn, oth
grains, rice, sugar
diary, beef, pork,
poultry, sheep
meat, fruit and
vegetables

Beside income and price support there are othecypoieasures that are not classifiable

in none one of the two categories. In the Uniteatest these other tools include marketing

orders for milk and fruit and vegetables to stakilmarkets and environmental programs

(such as the Conservation Reserve Program).

includes supply control measures, implemented tfivdand set-aside programs.
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CHAPTER?2
Food policies: definition, classification
and caveats

2.1 An introduction of food policy

At the end of Chapter First we introduced the dddton between agricultural and
nutritional policy. As we have seen, in the Unitestes, Farm Bills are not strictly
related to agricultural policy but also regulaterition policy. In both United States and
the European Union, the increasing importance d¢fitran policy is related to the need
of tackling the increasing rates of overweight abdse individuals.

In general, to understand if and why a public polis usefulfor overcoming market
failures or for readjusting economic equilibriurttse first question we need to answer is
when do we need a public policy? Philosophical and eoan reasons that justify
government intervention are found in ConstitutioansTreaties and in legal regulations
developed within countries or regions. A good pahteparture for policy evaluation is
to consider the context of application. It is gjhaforward that in some areas — such as
education — public policy plays an key role whitedther context, especially for new
global issues such as finance or environment,fyirsgi policy intervention is harder due

to the recentness of the subjects.
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A comprehensive definition of food policy can beifid in Timmer et al. (1983Fbod
policy encompasses the collective efforts of gowents to influence the decision-making
environment of food producers, food consumers,fand marketing agents in order to
further social objectives. These objectives neahlyays include improved nutrition for
inadequately nourished citizens and more rapid dhow domestic food production.
Many countries also seek more equal income-earapyprtunities and security against
famines and other food shortages. Food policy asislis the process of research and
thinking designed to discover the complementariéied trade-offs among food policy
objectives and to identify government initiativestihe project, program, and policy
arenas that can best achieve these objectives. ultimeate goal of food policy is to
respond to the satisfaction of a basic need of hup@pulation: provide nutrition and
food to as many people as possible through a néoligion of scarce resources. However
the problem of providing minimum requirements afeesial nutrition is unlikely to be
strictly related to food scarcity, but more to fo@doduction and distribution. For
example, it has been calculated that per capitaldvade food production, even in years
with most unfavorable conditions, would have saisthe minimum calories intake need
for the world population. The reason why theséetehces exist is more likely to reside
in the food price fluctuations that — under unfealgle conditions — hit the countries that
depend on others’ food grain markets. Another esfiet should be further discussed is
how the price of other raw materials such as aifJuence food prices, production and

distribution”(17).
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In developed countries the problem is nowadaysrsexk we are not worried about food
shortage but by the excess of food. However itiisa problem of redistributing food
resources.

Public policy may also be interpreted as a covedtitervention ofhuman limits, starting
from standard economic principles. Gary Becker reffa typical account of these
principles. ‘All human behavior can be viewed as involving pgviants who maximize
their utility from a stable set of preferences aaccumulate an optimal amount of
information and other inputs in a variety of masketAnother interesting perspective,
recently emerged, is the one of “law and econom(t8). The goal of this discipline is to
explore actual human behavior from the point ofwief law with integration from
economics. This approach highlights that real pedifer from the ideal of the homo
economicus because of three bounds that systetthatiicait their rational behavior:
bounded rationality, bounded willpower and boundsdf-interest. The concept of
bounded rationalityvas created by Herbert Simon in 1955 and it igedl#o the fact that
human cognitive abilities are limited, for examjdeself-evident that we have limited
computational skills and limited memories. An imaoit amount of research has also
been done by Tverski and Kanheman (19) who strdssedactual judgments are usually
based on rule of thumbs and that personal experisnaften use as a basis for inference.
Actual choices diverge in important ways from ratibchoices. The key question is to
understand if policy makers have the right to tvyadjust the bounded rationality, for
example when the government try to change eatilngunbers of overweight and obese
individual. An assumption to justify the interveartiis that individuals value their health

status (and a healthy weight) but their boundemmatity lead them to overeating and
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impede them to significantly change their eatindpitsa As reported in (18) Arrow
underlines the process of habit formation and shbew non-optimal or irrational
choices are not necessarily inconsistent with eeonaoprinciples: behavior can be
incorporated into a theory by supposing that pecpl@ose goods with an eye towards
minimizing changes in their consumption. The secoadcept isbounded willpower
Human beings systematically overvalue their capacitsticking with goals or doing
multiple tasks. It is the gap between intention actions. Bounded will-power is the
other side of self-control problems: the literatore hyperbolic discounting argues that
people would want to refrain from certain actioisthey only could. For example
individuals plan to stay on diet but their shom-term utility collides with their long-run
utility. The result is procrastination of the cgséiction of giving up to eating pleasures.
Policy makers may correct this fallacy by helpirepple to stick with their goals. There
are some private organizations that help peoptedoh their long-run term goals, such as
Christmas Clubs — that help people to save mone¥foistmas gifts. Finally there is
bounded self-interestlolls, Sunstein and Thaler (18) defined the cphes follows:
“Finally, we use the term bounded self-interestef@r to an important fact about the
utility function of most people: They care, or & if they care, about others, even
strangers, in some circumstances. (Thus, we arequestioning here the idea of utility
maximization, but rather the common assumptionsiblebat that entails.) Our notion is
distinct from simple altruism, which conventionabromics has emphasized in areas
such as bequest decisions. Self-interest is boundadmuch broader range of settings
than conventional economics assumes, and the bopadates in ways different from

what the conventional understanding suggests. Inynmarket and bargaining settings
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(as opposed to nonmarket settings such as beqeestiahs), people care about being
treated fairly and want to treat others fairly idse others are themselves behaving
fairly. As a result of these concerns, the agemta behavioral economic model are both
nicer and (when they are not treated fairly) mop&teful than the agents postulated by
neoclassical theofy(18). The relation between bounded self-power ahdsity is less
straightforward. Bounded self-power may be functsra deterrent in sticking to healthy
goals and indulging in bad habits for pleasing ehdving similarly to other people.
Individuals are extremely subject to social influes and errors easily result from
external stimuli. What policy makers and legislatamuld do to correct this phenomenon

is unclear.

2.2 Food Policy and different approaches: collective versus

individual responsibility

Behavioral economics is also interested in studyogvhat extent government should
intervene with regulations for changing people héra For example those who consider
bounded rationality as a structural limit of humaility maximization, strongly favor

government intervention. However this practice basn criticized by some economists
and labeled as too paternalistic. Following thelyams of Glaeser (20) we discuss how
different policy approaches have been labeled amerpreted. The first approach of

public policy intervention is the so callbéard paternalismThe basic assumption is that
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policy makers can maximize utility of their citizerbetter than they would do. The
second approach is theoft paternalism(also known asdebiased, asymmetric or
libertarian paternalisn), introduced by Sunstein and Thaler (21). It iB assumed that
policy makers know how to maximize the utility dfeir citizens; however their
intervention is less evident and is actualizeduplo“nudges”. The government engages
in debiasing, changing default rules and othercpgedi that will change behavior without
limiting choices. For example they pointed out h@adjusting the choice architecture of
food exposure in canteens — that means giving misibility to fruit and vegetables —
would contribute to help people to improve theioickes. This mechanism is a well-
known marketing strategy, often employed by privedenpanies to “pilot” consumers
choices. To understand if paternalism — either h@aragoft —works, there is need to
understand if psychological errors are exogenowendogenous. In the first case there is
room for paternalism to work since governors masomably correct fallacies (there is
little reason to believe that these errors willgspeater among public or private decision
makers), while in the second case paternalism $s likely an answer because
policymakers themselves are biased in their judgsien

According to Glaeser both the supply and the denwdratrors are endogenous. On the
supply side he underlines how purveyors of opinicmstribute to build false beliefs. For
example opinions on certain issues may radicalty aaross countries. Among the many
examples me makes he reported th@@% of Americans believe that the poor are lazy
but only 26% of European share this opinion. Byt@mst 60% of Europeans think that
the poor are trapped in poverty but only 29% of Aoaas share that opinion. In reality,

the American poor generally work harder that thEuwropean counterparts and have a

42



lower probability of exiting from poveityGlaser shows how the large expenditure on
advertising is the best evidence that beliefs aaaupplied.
On the demand side of errors, he started fromahethat correcting errors is costly and
for adjusting beliefs and actions individuals slidbbbhve a payoff greater than the cost
they have to bear. However Glaeser points outttteaexistence of substantial industries
specialized in advice and information suggests ithahany contexts people are really
interested in knowing the truth. This should thisac up the fact that individuals are
aware of their errors but they have not enoughntiees to change and to correct them.
Glaeser after having explained why he assumesthatts are endogenous, demonstrates
that economic theory pushes us to think that peidscisions will be often more accurate
than public decisions. Without entering in the dstdhe models proposed by Glaeser are
the following three:
1. Consumers face stronger incentives to correct ®than public decision-makers;
2. If errors comes from the influence of firms or otleterested parties and if it is
cheaper to persuade a small number of bureaudnats & vast number of
consumers, then government decision-making wifpdicularly flawed;
3. Consumers have more incentives when making pridatgsions that they do
when voting
According to this perspective, for example, anviaiial who suffers of health or weight
problems instead of paying a tax on soft-drinksefiously concerned about his current
and future health status may have incentives ofgogiformed and making better eating
choices. Glaeser also individuates seven argumagénst soft-paternalism which |

briefly describe below:
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1. Soft paternalism is an emotional tax on behaviaat thields no government
revenues
Some studies show how educational campaigns agsbesity have the effect of turning
eating into an exercise that produces shame arid ghis because the effect of the tax
lowers the amount of the activity and decreaseetijeyment of those who continue the
activity.

2. Soft Paternalism can cause bad decisions just agyems hard paternalism
According to Glaeser this argument is verified unttee assumption that errors are
endogenous to human choices and thus may be cadrbitpolicy makers too.

3. Public monitoring of soft paternalism is much madéficult than public

monitoring of hard paternalism.
If interventions based on hard paternalism are orahte and evaluable, this it is not true
for soft paternalism because effective soft patesmamust be situation specific and
creative in the messages.

4. Although hard paternalism will be limited by pubbpposition, soft paternalism

is particularly attractive because it builds pubsapport.
Soft paternalism may be favored by those who nédlacd paternalism. According to
Glaeser the risk of soft paternalism is that, due fpotential increase in its popularity,
will be abused.

5. Soft paternalism can built dislike or even hatrédubgroups of the population.

6. Soft paternalism leads to hard paternalism.

7. Soft paternalism complements other government pseisa
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The last three arguments stressed how the greas&sis that soft paternalism will
become as risky as hard paternalism it is.

Summing up, Glaeser claims thatifes that prevent interventions (soft or hardanmeas
where there are potential providers of bias thavéaxtremely strong incentives may
reduce supplier created bias”.

The third and last alternative to hard or soft paksm islibertarianism with all its
forms of variations. Without entering in details,e wvill consider some of these
distinctions. The first one is betweeonsequential and deontological libertarianism
Consequentialist libertarianism poses freedom asstarting point and it believes that it
leads to favorable consequences such as prospeffiiency or peace. Deontological
libertarianism (also known as rights-theorist ltaeanism, natural rights libertarianism,
or libertarian moralism) still considers freedomtlas most important principle of human
action, but recognizes some limits of it that |edttimately to the use of force intiation.
Men are free to do what they want and governmeaotilshintervene minimally with the
only exception of the principle of non-aggression.

The second distinction is related to the role avgie property and, in particuldnether
private property is legitimate or ndproprietarian and no-proprietarian libertarianism)
The third distinction of libertarianism is the ohetweenstatism and anarchism two

opposite views on the degree the State shouldvienierto correct people behavior (22).

2.2.1 A different approach to public policy: United States and Europe
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Given the differences in their history, culture gadsdictions, United States and Europe
present a lot of differences in public interventiéiar from being exhaustive, we argue
here that these differences are originated in eomcies upon the concept of the State
and its founding principles and, in particular,mmral philosophy and the concepts of
deontology and teleologyccording to deontology, the ethical principlestetmine the
action itself (in our case policy interventionsylaare inspired by a sense of duty, equality
and superior goodness. What dignifies an actidhus the intention and the conventional
definition of what is good and what is bad. On thiker side the teleological approach
poses the accent on the result of the action itsedf what counts is the result that is
expected to be a “triumph” of what is considereddjdr eleological moral theories locate
moral goodness in the consequences of our behandtnot the behavior itself (22). The
definition of what is good and what is bad is bthitough a dynamic process and it is the
result of an application of techniques employeddive a problem. We suggest here that
policy decision framework of the European Union hased on a deontological
perspective, while the policy framework of the |éuitStates follows a teleological
perspective. These differences are well represebyeqlrisdictional systems: in most
European countries judges apply the law and tlodér id identify the most appropriate
regulation that is case-specific. In Anglo-Saxolituwre judges are actively involved in
defining new rules, and can only use past legaflicts 1 as examples to justify their
choices. We also suggest that in the European Uihisneasier to justify the political
intervention on the basis of a moral interventibattis valuable per se. To support this

hypothesis | will offer two examples.
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The first one is related to the Pigovian taxatinrthe form of “fat tax” upon fattening
foods. The European Union has founded projectshatscope of understanding the
acceptance by public opinion if a tax of this kiwduld be introduced. European Union
authorities wanted to know if the average citizewilling to pay a price for a policy that
target only overweight and obese individuals. Oa dpposite, in the United States,
although the adoption a fat-tax adoption is sumgabtty many food policy makers, its
application has been very limited. In the PolicyieBrof NOPREN — Nutrition and
Obesity Policy Research and Evaluation Network reported that‘In January 2010,
Governor Paterson proposed a tax of about 18% @aisgweetened beverages that was
rejected. A similar proposal was introduced theopryear, but it, too, was rejected. This
penny-per-ounce tax would have been levied onailtdiet soft drinks, including fruit
drinks containing less than 70% fruit juice. In &dth to New York, Philadelphia,
California and Massachusetts have recently considemplementing or increasing the
existing tax on sugar sweetened beverages. Notlkesé proposals succeede(P?3).
This means that in the United States it's diffidoljustify a policy that has consequences
on people that not directly benefit from the politself.

The second example is related to healthcare systenisurope the access to healthcare
isa right, guaranteed by Governments and legisiatidhile in the US having a health
insurance is considered something that is up tdvicheal responsibility. Private
companies compete for the benefits they offer &rtemployees and healthcare plan is
one of these benefits. In the United States fredical assistance is guaranteed only to

those individuals living in poverty and who aregddie for Medicaid and Medicare.
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In general, the economic rationale for policy imegtions is objectively justified by the
indirect costs produced by obesity because of huwialation of standard economic
principles. However public opinion is also very ionfant because of the political votes.
An argument that calls for the need of policy im&tion is that as long as obesity is

defined as an epidemic, it cannot be controlleti@individual level.

2.3 Caveat towards policy evaluation

The field of policy evaluation is grounded in thenkw of some experts such as Heckman
and Blundell and many are the approaches that foavel empirical applications. In this
paragraph we focus on the work of Manski on thecephof uncertain policy (1). When
possible, | provide examples of obesity policy. Thémate goal is to shed light on the
tradeoff between economic analysis and politicatisien making. Regarding the
problem of obesity, policy makers need to understahether, how and to what extent
governments might intervene in order to preventgirevth of overweight and obesity
rates. Even when future consequences of a polestimated as precisely as possible,
there is always a certain ground of uncertaintye Dibjective of discussing Manki’s
approach is to shed light on the possible drawbaeksed to the practice of policy
implementation. Manski develops a typology of imbée analytical practices and, for

each, offers concrete examples. The work of Maskkids light on the tension between
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the economic and statistical interpretation of pgmespolicy outcomes (ex-ante) and the

decision process that leads to choose the moseag™ policy-option.

2.3.1 Conventional certitude

The first group of “uncertain policies” includessearch practices that although not
credible follow a logical perspective. Tloaveatis related to the so-called “law of
decreasing credibility” by virtue of which the creitity of inference decreases with the
strength of assumptions maintained. Manski frarhesds a dilemma that analysts face
as they decide which assumptions to maintain gitrext stronger assumptions yield
conclusions that are more powerful but less credibhe situation gets critical when
scientific consensus assumes the value faichor ascientific truth Policy makers are
less disposed towards confidence intervals (or @egtworst case scenarios) and in the
process of making decisions would prefer, at leasthe US context, very precise
conclusion and analysis. According to Manski théuate of policy makers is biased in
two ways. The first is a cognitive-psychologicahdiand it is related to the bounded
rationality of policy makers; it is a preference frertitude results than for uncertainty.
The second bias is that decisions are taken bygsenaly that has different perspectives
and ideas that may influence their opinion on augitopica priori. In favor of UK
governors and criticizing US approach, Manski poiotit how the English government
has recently asked to perform a sensitivity analydi the estimates when a policy
analysis is performed. Specifically it asked fasystematic Impact Assessment (IA) for

legislation submitted to the Parliament. This h@stctice should be taken into account
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also for policy decision and evaluation relatedbesity. Manski also cites Friedman’s
thought who explicitly said to opt for simplicitynd fruitfulness as criteria to choose
among different hypothesifoes the use of criteria such as simplicity to deone
hypothesis among those consistent with the datapt® good policy makingrhis open
guestion is posed by Manski at the end of his disicun.

Manski thus introduces the conceptooiventional certitude- similar to the concept of
conventional wisdom — to describe predictions #rat conventionally accepted as true

but that are not necessarily true.

2.3.1.1 Dueling evidence

The second issue @aieling evidenceThere is dueling evidence when, for example gher
are two studies on a same subject with conflictiagults. Conclusions are usually
different because of different assumptions. Maps&vides an example of two studies on
cocaine control policy; the first was by the Ingi# for Defense Analysis (IDA) and the

second by the RAND Corporations. Even in the acacléiterature on obesity there are
many controversial issues about the influence dhoevariables. For example as recent
official data have reported, income is negativedyrelated to obesity for certain groups
of population while it is positively correlated eédher population groups. In this specific
case the problem may be related to gender. Womes miore importance to their

physical appearance and thus allocate a greatéropdheir budget to preserve their

“beauty” and to stay on diet. This may be differmtmen.
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2.3.1.2 Wishful extrapolation

Another common practice in policy evaluation andisien is wishful extrapolation

Wishful extrapolation is related to making conctus on future outcomes or trends
through a process of extrapolation on observedpasti evidence, as happened with time
series analysidVishfulbecause the inference on future outcomes is bas#tedact that

we wish that the assumptions that have determimeddtual outcomes will not change in
the future. For example, thinking about obesity,magy predict future trends on the basis
of past growing rates assuming that the forceshhae contributed to the current rates

will not change in the future.

2.3.1.3Randomized experiments

Manski also criticizes randomized experiments. &poitation is based on invariance
assumption, but results may be biased becausentd pooblems. For example because
of self-selectionthe population of interest often differs from tpepulation of policy

interest. In many experiments, participants areamoisen following a random selection
procedure but they voluntarily ask to participaldis is the case with studies for
determining the effects of a new medicine. Anotr@blem of randomized experiment is
related to long-term run effects of treatments. dtamized experiments have usually
short duration and thus it is difficult to evaluahe effect of a medicine in the long-run
term. This is also true for medical treatment oksity. Although drugs for treating

obesity (as tetrahydrolipstatin or hydrochloridenoloydrate salt) have side effects that
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have been already identified, this may be not fouéong term effects. Manski points out
that many public agencies use results of randomiaegeriments as a source of
recognized credibility and they make large useaaintentional certitude” as scientific
basis for introducing new rules or medicines intntagket. For a credible policy analysis.
In general Manski invites policy makers to treateemal and internal validity of an
experiment as equivalent, instead of giving mor@adrtance to internal validity with

respect to external.

2.3.2 Illogical practices

The second group of research practices includes$ Mhaski definesllogical practices

He provides two examples for clarifying what heeimds with the term “illogical”.

2.3.2.1 The interpretation of hypothesis testing

The first one is related to hypothesis testing. Withe null hypothesis is not rejected it

does not necessarily mean that the null is theecbirypothesis. We can only say that

there is no enough evidence to state that the isulhcorrect. This is why many

statisticians underlines that a good point of deparis using appropriate terms: never

say “acceptance” but “not rejection”.

2.3.2.2 Genetics versus environmental factors
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The second example is related to the heritabilithonan traits its implication on social
policy. Heritability is affected by the interactimf nature with nurture in determining
behavioral outcomes. The distinction was firstlydmaby Galton inEnglish men of
science: nature and nurturef 1874. Manski does not agree with those scitntisat
claim that if 1Q is heritable then social policynst effective and it is a waste of public
expenditure. This belief is well summarized by fibkowing statement of Herrnstein and
Murray (1994): €ognitive ability is more important than parentéES in determining
poverty. According to Manski, social policies are unreldtto heritability since

heritability is uninformative about the potentiffieet of a policy on a given outcome.

2.3.2.3 An example with obesity

Following their reasoning, | will make an examplensidering obesity rather than 1Q.
Suppose that the weight of an individual — exprésseBMI is the result of genetic and

environmental factors.

BMI| = Igg/‘/g +ﬂeXe

Suppose also that genetics and environment arerneteted. This implies that genetic
traits are likely not to be influenced by enviromtad features, and vice-versa. If obesity
is related to some genetic traits, these are likelgppear whatever the environment is.
And the other way around: if obesity depends omlyenavironment, the BMI will be

influenced independently on the genetic pool. Tsediangle the genetic effect from the
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environmental one, one should be able to say howhnatl the variance of the BMI is
explained by genetics and how much by the enviraim&t one extreme suppose the
population is composed of clones that face diffeevironment. In this case (£;) =
Oand E (Be) = 1so the variability depends only on environment.t@sopposite extreme
suppose that we have a variety of genetic diveesple living in the same environment.
In this case we have (f.) = 0and E (5;) = 1andthe variation in BMI is explained only
by genetics. What is the role for policy analysi®&&search to disentangle genetics and

environment may found new answers for example stigdyvins.

2.3.2.4 Media Overreach and an example of the role of social network in

obesity research

A final remark is made for media overreach. Manskirrants how mass media may
report a news as certain, even when it has noicgrifly documented and empirically
demonstrated. For example this happen when josteadtart to discuss about research
whose results have not been empirically demonstratehe literature, but aroused to
claim for new policies by mass media. Christakig &owler's findings about obesity
contagiousness (34), for example, attracted aflotemlia attention. Their conclusion was
that there isa social network effect, in virtuewdfich an increase in weight was more
likely to happen if people in the same social nekweere overweight. The identification
problem in case of peer effect is one of the mastussed in econometric literature. As
explained in Manski, (1) three possible effects nh@gd people in the same social

network to behave similarly or to share a conditibhere is an endogenous effect if, for
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example, my “obesity” is caused by the obesityaheone of my reference group. There
is an exogenous effect if individuals in the sarmoeiad network have a similar weight

status because they share the same environmergx&ample if a new fast food opens in
the neighborhood, individuals living there may atljtheir eating behaviors at the same
time. There is then a correlated effect when irtligls becomes friends (or are part of
the same reference group) because they have the gia@ferences or other features in
common. For example, overweight individuals likaystg together because of their
eating habits and because they do not like doilygpauysical activity. This phenomenon

is also known as selection or homophily. The awgh@ve been criticized in the results of
their findings. This was an example for showing reovesearch capable of attract a lot of
media attention and that has been somehow treatededain has been criticized

methodologically, thus mining the supposed cerétatithe findings.

2.3.3 Final remarks on policy incertitude

After having presented the problem policy analySlanski explains what he intends for
credible policy analysis. If the objective is inf@ng policy choice, a good researcher
should provide a set of conclusions based on éffteassumptions. There is need to
understand what a policy planner with partial kredge should do to choose among
different options. The simplest answer comes frauision theory: the planner should
choose thelominatedpolicy. Basically if there are two policies to t&elka problem and

the first one yields higher welfare than the secam should opt for the first one. The

dominated policy may be chosen, for example, uswgj-benefit analysis. The hardest
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problem happens when one has to choose betweemumaited policies. Decision theory
suggests that, in this case, there is not a vg@maach but a set of rules that may be
applied. The first possibility is using Bayesianpegach and the subjective expected
utility criterion. This approach assumes that Weliare probabilistic. The second
possibility is to use decision theory under amhygand themaximinandminimax-regret
criteria. Finally, a different question is relatedthe actual policy environment within a
policy develops. Agents have beliefs and politigalvs have to find a common solution
to a given problem. In this case, game theory caul@dod point of departure for helping
policy makers to develop strategies to improvectdyeacity of choosing (1).

Summing up in this chapter we stimulated a discussibout differences in policy
making between United States and Europe, and alsmagh Manski's analysis —reflect
on the general difficulties that may arise in ppldecision process. Examples on policy

issues related to obesity were also provided.
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CHAPTER 3
Public policy and obesity in the United
States and the European Union

3.1 Closing the gap: nutrition and agricultural policy and their

effect on obesity in Europe and United States

The goal of this chapter is to present concretengkas of public policy aimed at tackling
obesity in both the United States and the Europdaion. We try to group the
intervention according to their typology. Developiadequate public policies able to
tackle obesity or at least to help people to redoiceontain their weight is a hard
challenge because of the complexity of factors Ivea. Policy makers need to find
strategies and methods for reducing at the mininthenrisk of unsuccessful outcomes.
As policy against smoking as shown, an indicatoa suiccessful policy is if it creates a
new social norm in the long run. If, for examplatill0 years ago smoking was socially
accepted and related to emancipation from famibyyadays is true the opposite at least
in certain socio-economic environments.

In the following paragraphs we list some of the maiterventions that have been

implemented in Unites States and European Union.
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We also briefly present the perspective aroundrétetion between agricultural policy
and obesity. In the academic literature — to ouowkedge — there have been
controversial concerning the role of agriculturaligy in tackling obesity. Some have
argued that subsidizes to some agricultural comtesdihave contributed to lower
relative prices and increased consumption of fatterioods and thus increased the
number of obese individuals. We also try to evauéithere are differences between

Europe and United States.

3.2 Typology of policy measures

Before presenting concrete examples of programgdiat tackling obesity in EU and
US, we have classified the type of policy interv@ms$. Policies can be divided into two
broad groups. Some of them operate regardlessidgudivchoice and are posed by the
legislator, others aim at changing individual bebav whether implicitly or explicitly —
and thus for being effective they require the imdlial to take action. This classification
is based on the role of individual choice but thare other ways of classifying food
policies. For example Mazzocchi et al (24) divideerh into two broad categories:
information measures and market intervention megsukccording to the classification
of the policy approaches discussed in Chapter Zyave tried to schematize the typology

of policy interventions as follows:
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Table 3.1 Typology of policy intervention

Hard paternalism Soft paternalism Libertarianism
Legislation Social marketing anc Information on  nutritional
(i.e. establishment of informational campaign; contents of food products as

nutritional standards or taxes Education and preventio reported in labels
on junk foods or soft drinks) programs;

Community programs aime

at changing built environmer

It has to be said that the border between meashatdall under the category of soft
paternalism and those falling under libertarianismay be sometimes unclear. Since
libertarianism means “no intervention” it may seenparadox including it in policy
classification measures. There are rules that bavee implemented but that imply for
the consumer no more that obtaining objective mfation. We argue here that the main
difference is related to the degree of sophisticairound the non-verbal message that
accompanies the content of the message itselfeXample think about the messages that
appears on packages of cigarette. If it only camsiswords (for example the content of
nicotine) the purpose is only informative and weg #aat falls under the category of
libertarianism. If the use of certain images — khiambout lung cancer's picture —
accompanies the written message, the overall gdalimpress the smoker at the point to

induce them to quit or reduce the amount of cigesdtecause of the fear of cancer.

Given the great numbers of measures we will se¢hexge that have been more discussed
in either US or EU. For each of the category tistdove | will provide an example.
However it has to be said that many initiativesenagveral communalities and they their

features may sometimes overlap.
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3.2.1 United States

An useful database on legislation of nutrition pi@s can be found on the Yale Rudd
Center for Food Policy & Obesity. Some regulatiame enforced at State level and

others at Federal level. This implies that therg tdifferences across States

Hard Paternalism
With legislation | intend all the legal acts, regfibns, bills that take the form of
guidelines for building the framework within poliaypakers, private companies and
economic agents take their decision. For examplthatend of November 2011, the
USDA has approved the applicability of free anduet price meals of three food
programs:

1. National School Lunch Program

2. School Breakfast Program

3. Benefits in the Special Milk Program
Another example are taxes on junk foods or softkdrican be found in the legislation of
New York State. Fat-tax (also called pop-tax) is thost common market measure for
tackling obesity rates. The New York State has @pgu, in January 2011, an act to
amend the public health law and the agricultureraadket law, in relation to prohibiting
the sale or use of artificial trans fats in foodve=e establishments, mobile food service

establishments and retail food stores.

® See: http://www.yaleruddcenter.org/
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Soft paternalism

Social marketing is another effective tool. A défon of social marketing can be found
in (25): "The application of commercial marketing technoleg®the analysis, planning,
execution, and evaluation of programs designedfloence voluntary behavior of target
audiences in order to improve their personal wedfand that of societ§On the website
of the Center for Disease and Control Preventiareths a list of social marketing
strategies. The website provides some e-coursesifsoving social marketing strategies
or give the possibility of downloading some guidek. A recent public campaign — that
used social marketing tools — is the USDA ChooselstgRyov Campaign that substitutes
the former Food Pyramid. What changes it is sulbisinthe communication used and
the overall goal is to make things easier by givoegple simple and direct information
on the nutrients they should eat daily and on thecteproportion of food components.
Using images to show what the food proportionsstr@uld help consumers to balance
their diet. There is evidence that food marketisgduby private companies has positive
effects on changing behavior, but further rese#&ateeded to evaluate the effectiveness
of social marketing. A possible downward is thablprimarketing have more financial
constraints than the private sector. If this is ¢hse, private-public partnership may be
welcomed as well as initiatives guided by princgpdé Corporate Social Responsibility.
There are many initiatives that have been recempfemented to fight obesity rates and
that focus on education and prevention. Educattmhpaevention are key instruments for
targeting children although one of the main diffims of these programs is their capacity
to overcome cultural barriers, to actively involfanilies as well as school operators.

One of the biggest public actions aimed at fightolgesity is theLet's Moveinitiative
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launched by Michelle Obama on February 2010. Tligaiive consists of a series of
synergic actions that try to promote the importaoteating local fruit and vegetables
but mostly — as evocated by the campaign’s nanfee-iniportance of physical activity.
Concerning the importance of burning caloriest’'s Movetries to reach disadvantaged
people by the involvement of families, schools @ednmunities. Education programs
implemented by government focus on the secondgdatie “obesity equation”: calorie
expenditure. As Michelle Obama has recently dedlahes is because it is easier to
convince people — especially children — to moveamather than eat less. Marion Nestle
criticizes this approach and in a recent articleegped on her blogood Policy.
Informational campaigns may be a useful tool teimf people, although they assume
that individuals are rational and thus, once infedimthey would adjust their habits. This
assumption —may work for some individuals but motdthers. Just to make an example,
in 2009, the New York City Department of Mental Hyge and Health has launched the
“pouring on the pounds campaign” at the scope f@irming on the unhealthiness of soft
drinks given the high content in sugars. The idsag been debated among nutritional
experts. For example some scholars (26) arguedhtsabf information may ultimately
lead to a greater social exclusion of those whaaateally obese and may be suffered of
their stigmatization. This campaign was actuadlyriched in other cities, such as San
Francisco where has also been evaluated by the @ai&vAssociates for the California
Obesity Prevention Programs 2010. Although the geized limitations of the survey
evaluation method, the conclusion was the followitayerall, few respondents reported
drinking regular soda and other sugar-sweetenecelsgyes on a frequent basis. Most

respondents across all three data collection methemiv a strong relationship between

5See: http://www.foodpolitics.com/2011/12/lets-maanpaign-gives-up-on-healthy-diets-for-kids/
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consumption of these types of drinks and healtbomo¢s including obesity. While much
of our sample recognized that environmental faciofkience beverage choices, many
respondents expressed reluctance for policieswhatld restrict sales of certain types of
beverages. Most respondents were in favor of taratf sugar-sweetened beverages but
thought it may have limited effectiveness in reggicionsumption’(27).

Community programs for tackling obesity are alsdipalarly used in the United States.
This is because of the variety of ethnic populai@nd the necessity of targeting
interventions as precisely as possible. For exarapieng the many community-based
intervention, in New York City it has been estadid a task force on the condition of
African Americans. Many other programs focus tregtention on kids in low-income
communities and Hispanic population. These prograave the positive feature of being
better targeted than general legislation or infdromal campaigns. They are usually the
result of collaborations between different orgahtes: universities, medical centers,
schools and local organizations. | included thesegqams in the soft paternalism
approach because although they do not provide ampualsory interventions, the overall
goal is to indirectly change the prevalence of dage behavior in local communities and
this is made through various techniques. For exartip diffusion of green markets in
specific areas of cities may positively affect thed choice architecture of citizens living
in those areas. They can chose to buy in the l[gresn markets — where food stamps are
also accepted — rather in the traditional superstarkne decision of where and where

locate green markets may thus be considered a nudge

Libertarianism
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An example of libertarianism is related to thosimation that — although has to be
enforced by law, have the only scope of informing tonsumer without any other scope
of changing his or her behavior. For example we tbamk about the ingredients every
food packages as well as the contact of custonmeiceehat invites customers to directly
contact the company for any observation they ndedther form of libertarianism is to
let companies compete one with each other on thernmation they provide to

consumers.

3.2.2 Europe

Although food policy related to obesity is affectbg the European Commission (in
particular by the DG for Health and Consumers apdhe DG Agriculture) nutrition
policies are implemented at member State level. Emrope the World Health
Organization plays also a crucial role and it istipalarly active in coordinating data
collection as well as strategies among membersstatéackle obesity. For example the
WHO set the first standardized, European wide sllamee systems for nutrition policy

development: the European Childhood Obesity Suaraik Initiative (COSI).

Hard paternalism

Taxes on high-caloric foods are encouraged by thegean Commission, but their
application is up to national governments. Denmaals the first country to introduce a
fat tax within its borders, taxing foods that arghhin satured fax. The amount of the tax

is high and it was motivated by the fact that tverage life expectancy of Danish
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population is behind the average of other Europeamsitries. Other measures are
expected to be implemented to tax sodas. Frarngang to introduce a 'fat tax' on sugary
soft drinks in a bid to combat childhood obesithheTapplication of a taxon junk food

however requires caution because of the politicadlication of these measures. A key
element to justify the intervention and to help pleoto accept the measures may be
finding for the right communication to use — foraexple through social marketing

techniques and at the same time pointing on theuseress of the phenomenon as wells

as on the social costs in the long-run term.

Soft paternalism
Nutritional labels — including nutritional factsutnitional claims and health claims —
target food safety and food quality standards ratinen obesity. However a direct link to
obesity epidemic may be found in White Papers ef Buropean Commission on a
Strategy for Europe on Nutrition, Overweight ande@iby related health issues (28). The
White Paper firstly underlines the role of the Eldtdrm for EU Platform for Action on
Diet, Physical Activity and Health started in 206fated at the scope of providing a
common forum for all the interested actors at Eaemplevel. The overall goal is to create
a partnership between Member States and to offeonamon ground to intervene at
national and local level in order to harmonize pplactions and measures. The White
Paper individuates key areas of intervention ame&zh offers a concrete policy actions.
Guidelines can be summarized as follows.

1. Better informed consumers through nutritional lab@hd health claims. Health

claims must be based on scientific evidence.

65



2. Making the healthy option available - for examp&e part of the reform of the
CMO (Common Market Organization) for fruit and ve#es, the Commission
would have promoted children's consumption of framd vegetables in its
proposals to allow surplus production to be distiélol to educational institutions,
and children's holiday centers, the Commission pfeposes to increase EU co-
financing to 60% for promotion projects aimed aulyg consumers (children
below 18 years of age).

3. Encouraging physical activity trough the reinforesof the built environment
through transportation policies - for example therdpean Commission also
supports sustainable urban transport actions thraadesion policy, CIVITAS
and the Intelligent-Energy Europe programme, whschkntering a new phase in
2007;walking and cycling projects are considered@oa key part of this and
applications from local authorities are encouraged.

4. Establish priority groups and settings given thaw-iIncome population and
ethnic minorities suffer from higher rates of overght and obesity; this through
promotion of school education programs.

5. Developing the evidence base to support policy ngaki The Commission has
identified the need to know more about the deteamis of food choices, and will
establish, under the Seventh Framework Programnagyrmstrands of research
into consumer behavior; the health impact of food autrition; drivers for
preventing obesity in target groups such as infasttddren and adolescents, and

into effective diet interventions.
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Developing monitoring systems — see for exampleabeve mentioned WHO
initiative European Childhood Obesity Surveillanogiative (COSI) and also the
European Health Interview Survey (EHIS) — opemtsince 2007 and the
European Health Examination Survey (EHES).
The White Paper also recommends that private coiepdake actions in order to do
something although suggestions over strategiesineataa very general level and are
similar to those that should be implemented by jewdalthorities. Finally the White Paper
recommends strengthening the international cooipera¢specially between Europe and
United States. Although the recognized importarfcgocial marketing — documented in
many EU reports (29), to our knowledge, no conceeteon has been taken so far at the
European level. The role of social marketing irhfigg unhealthy behaviors has been
recognized in social campaigns against alcoholwmpsion (30).
Some efforts have been made at State level for pleathe WHO reported thasbtme
countries, such as Norway and Sweden, have intemtlgtatutory regulations that ban
this form of advertising. Non-statutory guidelirteat impose some limitations exist in
Finland and Ireland. Other countries, such as thethérlands, Portugal and Spain, rely
on self-regulation by the advertising and mediaustdes. In France, all television
advertising and other forms of marketing procestetls and food or drink containing
added fats, sweeteners or salt must be accompdoye@d health warning on the
principles of dietary education as approved by tNational Institute of Health
Education. Alternatively, the advertiser must cdnite a tax (1.5% of the annual
expenditure on the advertisement in question) &ftimding of nutritional information

and education campaigrig31).
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Education programs are mainly organized at Statel land the role of the European
Union is limited to the provision of guidelines amdervention strategies. A positive
educational outcome is reported in (32). The austhexploited a unique natural
experiment in the UK — thEeed me better campaigonducted by Jamie Oliver with the
aim of improving the nutritional standards at sdhmmnducted in primary schools of the
neighborhood of Greenwich in London. The overaldlgowvas to estimate the effect of
improved meals in terms on nutrition upon the dffet school achievements. They
evaluate the effect of the reform on educationaffopmance before and after the
campaign in primary schools. They found an incre@sé¢he proportion of children
reaching level 5 by 3% points in Maths, 6% in Eslgland 8% in Science. The authors
provided three possible alternative explanationsthi$ large effect: the first is the
“Hawthorne effect” in virtue of which schools thakere part of the experiment were
aware they were part of a pilot project, secontby gelection effect that may have led to
self-selection of schools participating in the paog and thirdly school policies that may
have changed to raise educational achievementsoudgh further steps could be found to
improve nutritional standards in school — and thiparticularly true not only in Europe

but also in the United States — positive signs seecome from academic research.

Libertarianism

The examples that can be made about libertariaargrthe same as | provided for the
US. The competition among firms, however, in Eurapdess aggressive than in the

United States. This depends on the different rbtee public regulation of markets.
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3.3 Agricultural policies and obesity

The goal of this paragraph is to briefly discuss debate around the role of agricultural
policy as a contributor to obesity epidemic. In Wated States the key issue is related to
the effect of corn subsides.

Corn subsides have been criticized because demgbf corn — such as high-fructose
syrup — are present in many foods of large and/adaihsumption. Basically they argue
that agricultural commodities price are lower thdrey would be without public
subsidizes, leading to an increase consumption ohnécessary” calories.
Theseresearches attracted media attention andebasaoldressed by opinion leaders, see
for example the article of Michael Pollaiftfe agri(cultural) contradictions of obesity,
appeared in The New York Times on Octobdt 2P0J. Using Manski’s classification,
this is a case of “media overreach”.

According to other studies, policy support is tow lin the US to be considered to have a
direct impact on obesity ratéBhose who support this position point out as cefdactual
evidence that the European Union — where agriailtarhighly subsidized - has not
experienced similar patterns of obesity and oveagitegrowth. Although obesity is a
complex phenomenon with more than one cause likdaly that — if any — food policies
may have a limited impact on obesity trenféigr example Altson et al. (2008) provided a
detailed analysis of the relation between agricaltpolicy and obesity and concluded

claiming that the magnitude of the impact in each case is zersmoall. First, the

" See: http://michaelpollan.com/articles-archiveftiay-we-live-now-the-great-yellow-hype/

69



evidence indicates that farm subsidies have hag meydest (and mixed) effects on the
total availability and prices of farm commoditidmat are the most important ingredients
in more-fattening foods. Second, such small commyqdice impacts would imply very
small effects on costs of food at retail, whictereif fully passed on to consumers would
mean very small changes in prices faced by consumeéhird, given that food
consumption is relatively unresponsive to changesarket prices, the very small food
price changes induced by farm subsidies could raaehhad large effects on food
consumption patterns. These findings are reinforbgdthe consideration of some
international data on obesity rates and farm comitygoblicies” (33).

Although the literature is still controversial dmettopic, it would seem that the impact of
agricultural policies on obesity rates is reallynited. Addressing the debate - and if
possible eliminate any doubt —it is important te #&xtent that nutritional policies are
developed within agricultural policies (at leasttire US) and their goal is to improve

human nutrition and guaranteeing food safety tabrssumers.
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CHAPTER 4

Conclusions

4.1 Remarks on the role of agricultural policy

We conclude the First Part with some remarks. Saraeelated to the role of agricultural
policy itself and to new research directions, whilners are related to the relation
between agricultural policy, nutrition policy antesity. Finally we discuss the main
differences and similarities between the Americard &uropean agricultural and
nutritional policy trying to individuate where anfithere is ground for any type of

cooperation and of exchange of best practices.

4.1.1Future direction

Although social and political implications of themerging attention towards
environmental protection will be only evaluatedtire long-run term, there is room to
advance the hypothesis that these new effortsivefictranslated into policy actions —
may lead to a greater food safety and to healtating choices. An interesting aspect is

to observe how and énvironmental modernizatiomy give birth to a new form of
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governance for shaping policy intervention. It mag the result of an interaction of
different actors and a different way of collaboratimanagement. Specifically some
argue that these changes may lead to a new modigotgion making and new form of
democratic participation with social actors shamegponsibilities. This perspective does
not interpret attention for the environment on srée and the economic growth on the
other as two antagonist forces.

According (5), there are two possible evolution émological modernization. The first
one describes ecological services from agriculisreotential commodities and the other
sees ecological services as public goods. If tiesescenarios are placed on being to
reshape policy decision making process, we may esigg similar way of reasoning
concerning the way society is addressing obesityo@e hand there is an increasing role
of public policy and an increase number of reseacithat try to understand which are
the way that may significantly affect obesity rates the other side there is the role of
the private sector and the increasing importancethef role of Corporate Social
Responsibility in defining companies’ goals. Companmay work to respond to the
different needs of population (such as a greaten@bn to food quality and safety as
well as healthy eating choice). Companies have alsignificant know-how of effective
marketing strategies.US-EU partnerships should bleusncouraged.

Another future scenario is thgost-productivist transitiorcharacterized by increasing
concerns about food and environmental quality, petidn for niche market, production
that satisfies high standards of quality and safatyeturn to extensive and diversified
production, a growing network of integrated prodacand at the same time the

introduction of a direct relation between the cansuand the farmer.
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Finally the role ofsocial networkmay also play a role in augmenting the awarenéss o
consumers. New technologies offer the possibilitp@ng rapidly informed about pros
and cons of actual food choices and also help coamuto deal with the complexity of

choices themselves

4.2. The relation between agricultural policy, nutrition policy and
obesity

Although the relation between agricultural poliaydaobesity did not found a consistent
empirical verification, we offer here some argunseottreflection.

Agricultural history has shown that a policy thafpport only prices and even worse
concentrate financial aids only on some selectedudi{in the US corn, wheat, rice and
cotton) may lead to overproduction and to a lackligkrsification. A crucial question
about the utility of new environmental programslsas the CSP introduced with the
Farm Bill of 2002, is to understand if it has cdmited to overcome the dependence on
corn-soybean production. Implementing diversifioatmeans overcoming some barriers.
Specifically the strongest identified barriers ardack of ready markets for anything
besides corn and soybeans; low prices for alteratiops; and a government policy that
subsidizes only a few commodities (8). Another éstm address that inevitably affects
production it is the concentration of producers imput suppliers especially seed
producers, biotech companies and pesticides/fetdi producers. We argue that anti-
trust legal measures may help to reduce the powkbbies, but the way with which

further regulations may impact on agricultural proibn is an hypothesis that should be
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further and properly explored. We simply argue hitr&t understanding the complex
corporate system of agriculture may be helpful lavily what are the implications on
diets and food habits.

Paying attention to mechanisms behind the new enwiental policies is also another
important aspect. If applications for grant aredolsn a volounteer scheme, the risk that
larger companies will obtain the greatest majonfyavailable funds because of an
increased opportunity to access to the relevawirnmition should be addressed too. Of
course an in-depth understanding of the criteri@duso allocate funds is also
recommendable.

Another important issue for the future is to untserd what the impact of nutrition policy
on consumer behaviors is.

For example, a key question is to understand hcam@bs in the SNAP Programme in
US and Food Stamp programs in Europe will affee fbod habits and diets of
recipients. This issue requires particularly attentbecause recipients are low-income
citizens that are more likely to be affected bysitye And of course there is the role of
personal responsibility that is how and for what tbhod stamps will be employed. In
some states of the US, for example, food stamps omdyy be used for certain food-
products categories.

Due to the complexity we just described, policigaiast obesity increasemay follow two
directionsto be effective. The first one goes talgaginexpansive directioto the extent
that policies makers should privilege synergic nwation and, simultaneously hit the
problem from different sides and not just spend eyom isolated actions. The second

approach goes in the opposite direction. Given ¢bmplexity composition of the
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population, “one size fits all” policy are lessdll to be effective. The risk is to increase
the differences among the population instead oficedhem. What would happen, for
example, if only educated people respond positit@lgome public messages?

Effective public policies should also attentivelpnitor individuals who have lost weight
and who were able to maintain their new weight. Were they effective? What did
change in their behavior? Small effective triggemsl evidence-based cases could surely
be a useful point of departure. It is not only attaraof monitoring and evaluating the

efficacy of a given policy, but also a close monitg of individual behaviors

4.3 Similarities and differences between US and EU

Agricultural policies in both the US and UE starfeain the same need: assuring a good
standard of living to farmers through sustainmeitheir incomes and assuring food
security within borders. | argue here that actuffecences are related to a different
“spirit” of the time, the one of World War Il. Th@S agricultural policy was primarily
inspired by a sense of internal growth, expansiad &ust towards technological
progress. United States decided to point on maspinluction and technology,
sustaining the agriculture but at the same timendeu the logic of economic growth —
becoming the greatest exporter of agricultural potslin the world. Coherently with this
vision, US agricultural policy has been orienteddods a progressive reduction of tariffs

and taxes on trade. European agricultural policys veettled on the same needs
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(protecting farmers and assuring food securitytdgobpulation) but policy making was
inspired by different “feelings”. Europe was distegh by the violence of totalitarism and
European governors were scared by the ghost oftheats to stability. Europe was in
need of building peace and cooperation among cesrdand stability was theondition
sine qua non’this would have been possible. Starting from adjice, Europe opted for

a policy aimed at protecting the sector, helpingnixs to survive and raising trade
barriers to avoid the risk of dependence. Despiteptions, Europe is the greatest world
importer of agricultural commodities. In the midddé nineties the signing of GATT
agreement led both economies to readjust the twiotkeir agricultural policies. This
change was inspired by a need of encountering ¢we wave of market liberalization.
Both economies, although starting from differening (in term of economic power and
degree to agricultural support) faced the neeeduce and change subsidies to farmers,
opting for income support rather than price suppodasures. Another similarity is
related to the increasing importance of environaleissues that became an integral part
of agricultural policies. This sort of convergermtween agricultural policy goals— was
strictly related to the need of responding to glaballenges — the emerging roles of new

economies on one side and the problem of climateg on the other.

In the last ten years the environmental concerraccompanied by the so called
ecological modernization transition — has charatdr a new shaping of agricultural
financial sources and policy measures in both etoes A big difference is that in the
European Union quality assurance schemes are debigdéhe European Commission
and the steps to obtain product certification arahty are standardized, while in the US

there is a prevalence of voluntary schemes (despitgys are changing). The word
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environment has to be intended in a broader meanings not only related to
environment itself and climate changes, but alsallkdhe issues surrounding the topic
such as animal welfare, reduction of the use ohubals or promotion od extensive
agricultural techniques. This is ultimately tramsth in an improvement of human
nutrition and, maybe, to obesity and overweighiedbnometrics results may be lead to
fallacies of interpretation, food policy directiam likely to be related to future political
adjustments. The political environment will plakey role in shaping new directions and
the space for new policies. Although obesity isogtzed to be an epidemic by all
political parties, it is also possible that the mdiberal is the view of a given political
party, the less likely the party will favor interni@n based on soft or hard paternalism.
The final remark is to understand if there is rofmmcooperation and exchange of best
practices between United States and European Ubiinder the assumption that private
companies will play a significant role in fightirapesity, a possibility of cooperation is
offered by Corporate Social Responsibility, creatod private public platforms between
US and EU may be welcomed concerning educationpagxention measureslowever
any form of cooperation should take into considera{l) the social context and the
history within policies develop andalso (2) thelipmal, cultural and economic

framework of policy decision making process.
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PART 2

An interdisciplinary perspective on
the causes of obesity
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Introduction

Through an accurate review of the literature, wappse a Socio-Ecological Model (47)
on obesity determinants. We argue that for undedstg the problem of obesity, it is
helpful to employ interdisciplinary models becaudwy are able to capture the
simultaneous influence of several factors. Obasitye result of lower levels of income
and education, genetics, social influences, behavideterminants and many others
variables. Although further evidence is needed,cleém that for developing effective
public policies that synergic approaches are mdéiexteve than intervention based on
isolated measure (see for example Paragraph h2jhe model we try to generally
explain the factors behind weight adjustments aceokfetime with the inclusion of pre-
birth factors, primary socialization (family socs@onomic characteristics and cultural
norms) and secondary socialization (school and hteidhood environment). For
empirically testing the significance of our hypdailse we use Student’s t-test and
Pearson’s Chi test, exploiting the great variety information of the National
Longitudinal Survey of Adolescent Healtseg Append)x Specifically, the paper is
structured as follows. The first chapter introduttess concept of obesity epidemic in the
United States and Europe and discusses the impert#rtheory in obesity research. The
second chapter presents the socio-ecological nafdebesity. The model is integrated
with the role of genetics that influence the likelod of being overweight or obese aside

from the socio-economic environment. The third ¢bagprovides empirical evidence
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between the model and observed variables usingfdata The National Longitudinal

Study of Adolescent Health. The fourth chapter draanclusion.
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CHAPTER 1
The obesity epidemic: United States
and Europe

1.1 Obesity rates in the United States and Europe

Since the beginning of the Nineties the World He&Mrganization expressed concerns
for the increasing constant increase in obesigsrat the United States and Europe, such
that it defined the phenomenon with the terpidemic(1). In the United States Obesity
has been monitored since eighties. The problemhahging consumer behavior and
helping individuals to make healthier food choi@es lmecently become a priority in the
public policy agenda in the US and the EU (2). Defsorted in Table 1.1 are a synthesis
of official statistics released by governments amd updated around every year. In
particular, further information is available in tiaebsite of the Center for Disease and
Control Prevention for the United States and in fhess release page of the European
Commission for data at the European |&vel

If we look at the Table below, it is clear that ghblem of obesity is urgent in both in

Europe and United States. Given that variationshesity rates varies across ethnicities

8 For the United States, updated information aréala athttp://www.cdc.gov/obesity/data/adult.html
and for the Elhttp://europa.eu/rapid/pressReleasesAction.do#ede-STAT/11/172&type=HTML
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(3), the multicultural environment of the populatiof the United States can be seen as a

large dataset for observing the role of geneticsbiesity.

Table 1.1 Obesity epidemic in the United StatesEumdpean Union

United States

European Union

Prevalence
33.8% of adults in the US are obese

17% (approximately 12.5 million) of children and
adolescents are obese — ages 2-19

By state, obesity prevalence, on the basis of self-
report, ranged from 21% in Colorado to 34% in
Mississippi in 2010. Twelve states had a prevaler
of 30% or more.

The South has the highest obesity prevalence
(29.4%) followed by the Midwest (28.7%),
Northeast (24.9%) and the West (24.1%)

No state has met the nation's Healthy People 201
goal to lower obesity prevalence to 15%

In 2008, medical costs associated with obesity we
estimated at $147 billion; the medical costs paid |
third-party payors for people who are obese were
$1,429 higher than those of normal weight

Non-Hispanic blacks have the highest rates of
obesity (44.1%) compared with Mexican America
(39.3%), all Hispanics (37.9%) and non-Hispanic
whites (32.6%).

Related issues

Among non-Hispanic black and Mexican-Americe
men, those with higher incomes are more likely tc
be obese than those with low income

Higher income women are less likely to be obese
than low-income women

There is no significant relationship between olyes
and education among men. Among women,
however, there is a trend—those with college
degrees are less likely to be obese compared wit
less educated women

Prevalence

Overweight and obese population varies between
36.9% and 56.7% for women and between 51% and
69.3% among men. There is high variability across
States

24% of the children aged 6-9 years old are
overweight or obese (based on the 2007 WHO
growth reference for children and adolescents)

The lowest shares of obesity in 2008/9 were
observed in Romania (8.0 % for women and 7.6 %
for men), Italy (9.3 % and 11.3 %), Bulgaria (11.3
% and 11.6 %) and France (12.7 % and 11.7 %).

The highest proportions of obese women were
recorded in the United Kingdom (23.9 %), Malta
(21.1 %), Latvia (20.9 %) and Estonia (20.5 % in
2006), and of men in Malta (24.7 %), the United
Kingdom (22.1 %), Hungary (21.4 %) and the
Czech Republic (18.4 %).

Obesity is already responsible for 2—8% of health
costs and 10-13% of deaths in different parts @f th
Region.

In all Member States available the proportion of
overweight men is much higher than for women
(differences from 8.5 % in Hungary to 18.2 % in
Slovenia)

Related issues

The share of overweight and obese persons tends to
fall with educational level. For women, the pattern

is clear in all Member States available: the
proportion of women who are obese or overweight
falls as the educational level rises. For women the
differences between lower and upper education
level vary between 12.8 and 36.7 %

For men, the pattern is again slightly different.
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Differences are smaller and the distribution is
Between 1988-1994 and 2007—2008 the prevale different: in 8 of the available Member States, the
of obesity increased in adults at all income and  highest share of overweight and obese men is
education levels observed for those with the lowest educational
level, in six Member States for those with a medium
educational level while in 4 countries it is foose
with a high educational level.

Sources: Centers for diseases and control preve(ti®); European Health Interview Survey
(EHIS) and World Health Organization (WHO)

In the European Union, to our knowledge, immigrpapulation is not systematically
included in any of the official datasets that collsnformation on weight and height. In
the European Union differences are mainly obseraedheState level. Education is
negatively correlated with women obesity in both &8l EU. This evidence suggests
that the role of education may be further addresg®dn that women are usually

responsible for food shopping of households.

1.2The risk of being obese

Obesity is known to be related to higher healtksrisecause of its correlation with some
non-communicable diseases. For example, the OEQDef#brts that severely obese
individuals have a risk of developing type 2 di&setip to sixty times larger than people
at the lower end of the normal range of obesityssifecation of the World Health

Organization. Obesity is also associated with highéood pressure and higher
cholesterol level (4). The US National Vital Statis Report of December 2010reported
however that the preliminary estimate of life expectancy atlbiir the total population

in 2008 is 77.8 years. This represents a decreasiéei expectancy of 0.1 year relative to
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2007 (5). Although there is little scientific eviden@a mortality due to cardiovascular
diseases developed because of obesity, the reduditiife expectancy — or at least the
slowing down of its increase about obesity — beganfsobesity, it is one of the most
debated issues in the academic literature. CardaoNar diseases represent the first cause
of mortality in US and also in Europe

Further research is surely needed to understamch&b extent the role of public policy
may be helpful — if not to reduce — at least tospré the increase of obesity rates and to
promote a healthier lifestyle for preventing cawdiscular diseases. Concerning the
prevalence of obesity in children, a first positigignal however has been recently
observed in New York City in relation to obesiterids in children. Specifically it has
been observed théte number of obese New York City schoolchildréye5.5 percent
over five year®. The reasons behind this achievement have not besogmized yet,
however the most accredited explanation is the Isimeity of different policies
implemented at school levels — such as improvemiansehool meals and in physical

activity.

1.3 Obesity and theory

® For the US further information available http://www.cdc.gov/nchs/fastats/lcod.heimd for the EU at:
http://epp.eurostat.ec.europa.eu/statistics_expifindex.php/Causes of death_statistics

19 See for example http://www.nytimes.com/schoolb@6k//12/15/obesity-in-new-york-children-on-the-
decline-officials-say
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To provide a framework for analyzing obesity wertsteom the two possible directions
from analysis. We can use either an inductive agugvar a deductive approach.
Induction starts from the observation of particudapects of life for drawing general
conclusion, while deduction stems from assumptmngeneral principles and it goes on
the other way around: from general to particulabesity can be studied under both
perspectives.

During the last years, research coming from epidtgical, psychological and social
analysis has been largely used for “communicatingh policy makers (6). This could
be related to the complexity of the problem of dalyethat involves by itself different
perspectives and disciplines. However using thenay be helpful for understanding
obesity at the light of a more general frameworkedlth education.

For example (6) among the theory within which wa eddress the role of obesity there
are the Health Belief Model, the Trans- theoretidaldel and the Theory of Reasoned
Action/Theory of Planned Behavior and the Precaufadoption Process Model. Other
models are those focusing on interpersonal theertbat found their maximum exponent
in Bandura with his Social Cognitive Theory. Thesedels are part of the wider health
education models. There are several ways of defihemalth education. Griffiths (1972)
defined it in the following way:health education attempts to close the gap between
what is known and which is actually practicedBimonds (1976) defined the aims of
health education as:bfinging about behavioral changes in individualspgps, and
larger populations from behaviors that are presuntedbe detrimental to health to
behaviors that are conductive to present and fuhealtH.

According to (6) current theories and models canlassified in the following typology:
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Table 1.2 Health behavior and health educationoties and models

Theories
Health Belief Model The Transteorethical Model/ e . .
Diffusion of innovation
Stages of Change
Social Learning Theory Social support and social Stress and Coping
networks
Theory of Reasoned Action Community organization Patient provider interaction

Theory of Planned Behavior Ecological Models — Social

Social Marketing ecology

The theories listed above are of course not exivayghere are many other models that
address the behavior of an obese individual, manthem coming from economics.

However, we focus here on theories used within tHeatlucation.

1.3.1 The role of theory in explaining obesity behaviors

The role of theory is, firstly, to explain the ploemenon itself individuating what are the
mechanisms behind it and secondly — and most irmptyt — to individuate strategies
that make changes possible. The underlying caueesthfese trends have been
investigated in various disciplinary areas, but artainty remains because of the
complexity of the determinants of food choices dhd variety of models aimed at
explaining eating behaviors. Theory is also uséktause professionals charged with
responsibility for health education and health lv@draand interventionists and action-
oriented. They use their knowledge to design arlément programs to improve health.

Using the theory as a basis may be a useful stdppdrture.
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In the second Chapter we present a socio-ecologizalel of obesity. One of the
advantages of using a socio-ecological approadffesed by the possibility of using an
interdisciplinary approach that includes variabtesning from different fields. Several
theories with different grades of sophisticationdnaeen tried to explain the behavior of
overweight people. Some of them have been recogbe particularly successfully in
explaining the mechanisms behind it. For examptames economists address the
technological change in the food system as the mgdhanation of the population weight
increase (7). Cutler et al. (8) argue that expantie budget set makes people better off
and the problem of obesity would be only confinedself-control problems of some
individuals. On the opposite, nutritionists and matresearchers stress the role of the
increase portion sizes and the imbalance of foeessibility. The increasing numbers of
fast food restaurants and the difficulty to acogsxceries limit the possibility for many
individuals to eat healthy (9). The caloric imbalans positively correlated with the
numbers of hours spent watching TV and using coerpuiespecially for children and
adolescents (10). If an obesogenic environmentlsunereases the probability of
becoming overweight and obese, still it is unclely some individuals are more likely
to gain weight than others. At the individual lewgkight is the result of different
components affecting individual behavior duringd$ipan. Obesity is more likely to occur
in an obesogenic environment but there are fadt@tsaffect the probability of gaining
weight at the individual level (as socio-economiatiss, cultural norms, lifestyle and
genetics) that also need to be further investigated

Theories are useful during the various stages afirphg, implementing and evaluating

interventions. As reported by (6), according to datmls and Musgrave a new theory is
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accepted as truly advancing our understanding @n@menon when some rules of

thumbs are used. A new theory is considered adolepfa

- It explains everything that prior theory explains

- It provides explanations for phenomena that coudtl e explained by prior
theories

- Itidentifies conditions under which the theory ktbhe falsified

- There should be a body of research testing andostipg it — research that it has
been conducted by multiple scientists beyond thagiral developer or

developers.
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CHAPTER 2
Obesity through a socio-ecological
perspective

2.1 Theory for modeling health behaviors

A theory (or model) us a set of interrelated consgedefinitions and propositions that
present a systematic view of events and situationsspecifying relations among
variables, in order to explain and predict the etgear situation(6). Theory is made of
concepts — that may evolve in constructs — andabbes. Concepts are the building
blocks of a theory and can vary in the extent tactvithey have meaning or can be
understood outside the context of a specific thedfigen concepts are developed or used
outside the context of a specific theory, are datlenstructs. Variables are the empirical
part or operational forms of concepts. Variables rmeasurable and measure the weight
of a certain concept in the theory. There are otinportant aspects that rotate towards a
theory. There are the principles or general gumsliof actions, based on history or
precedent research. Finally there are paradignisthahe patterns under which a theory
develops. According to the Online Oxford Dictionagy paradigm isa world view

underlying the theories and methodology of a paléc scientific subjectParadigms
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create boundaries within which the search for ansveecurs; they play the role of

directing the search for answers. In health edacatind health behavior the dominant
paradigm is thedgical positivismor logical empiricismfounded by Vienna Circle during

the thirties. This paradigm has two central feature

1. An emphasis on the use of induction or sensory rexpee, feelings and personal
judgments as the source of knowledge;

2. The view that deduction is the standard for veatilen or confirmation of theory,
so that theory must be tested through empiricalhots and systematic
observation of phenomena

Finally it is worth of note Lewin’s meta-theory trstipulates the rules to be followed for
building a good theory. Key rules include an analylsat starts with the situation as a
whole, contemporaneity, a dynamic approach, cocbtel method, mathematical

representation of constructs and variables andyahptogical approach that explains
both inner experiences and overt actions from thers perspective. Health education
and health behavior theories are concerned withoagpes to solving social problems
but although this great desire of “producing adyettorld”, techniques that push people
to change their behavior are seen by many as mlatiymireducing freedom of better

choices and paternalistic. Thus a change in thadpgn has occurred and, nowadays,
current theories are based on reducing obstacleshange and promoting informed

decision making rather than pushing people on ahang

97



2.20besity through a socio-ecological perspective

The Social Ecology Model, also called Social EcalabPerspective, is a framework to
examine the multiple effects and interrelatedndssooial elements in an environment.
SEM can provide a theoretical framework to analjaous contexts in multiple types of
research and in conflict communication (47). Soe@logy is the study of people in an
environment and the influences on one another (E\gw1950). This model allows for

the integration (47) of multiple levels and congetd establish the big picture in conflict
communication, health or physical activity contextero advantages of using ecological
models for explaining obesity can be found in tway kdeas developed by Glanz and
Rimer (6).First behavior is viewed as being affddy and affecting multiple levels of

influence:

1. Intrapersonal or individual factors

2. Interpersonal factors

w

Institutional or organizational factors

4. Community factors

o

Public policy factors

The second key ideas relates to the possibilityecifprocal causality between individual
and their environments: that is behavior both imfices social environment and is
influenced by social environment. For example tbeiad network, together with the
environment people live in, resembles somehow thencept of “collective

consciousness” introduced by Durkheim in early teth century, intended as shared
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beliefs and moral attitudes which operate as ayingfforce within society. The habitus
concept (or process) has been widely debated indhdemic literature, but for now, it is
convenient to consider its elementary meaning: rssalcdated behavior repeated over

time (11).

Fig. 2.1 The role of habit

PEOPLE BODY
MASS INDEX

/

ENVIRONMENT | —pHABIT ¢

\ SOCIAL NETWORK

A shared environment — from schools to recreatienters — together with other

SHARED

economic variables defines the activities that pebping in the same neighborhood can
and can’t do during their spare time. A shared aawetwork defines members’ group
behavioral patterns that, with time, take the fafhabits. As far as social network
plays a role in defining people’s identity, theensdnce of habits increases as they obey to
the group behavioral patterns. Within every grougreé exist some rules (and/or habits)
that function as a sort of “mirror” or “glue” amomgembers. If being part of a social
network is valuable, the higher is the respect e tules, the higher the level of
integration. Changing habits would thus be too lgo®tr an individual: it is not only
harder per se (as evident in the literature ontedbrmation and changing) but would

also imply disutility in the sense of risking ofibg emarginated by members of group

99



and of rising doubts over the integrity of indivadudentity. This is also in line with the
distinction between “optimizers” and “non-optimigéragents made in the model of
Conlisk (12). If the decision making process istlgos may be optimal for individuals to
imitate the behavior of other people (namely thptifaizers” who are willing to pay an
extra cost to look for strategy or information tehlave autonomously). Coming back to
BMI, as far as the social network tightens peopleértain habits, it is likely that the
social network rather than directly cause obesityhich is the result of several
environment, individual and economic factors — rhaye a role in making difficult to
change habits (or slow down the occurrence of aghg In terms of weight, it means
that people with a stable social network are lesagto gain or to lose weight than those

who have less social ties or/and are experiencicitpage in habit (13).

2.3The Model

In the model that we present here below the exebetexplained — weight adjustments -
is the result of a set of behaviors leading to Weadjustments. The model evolves on
three levels. The first one includes the effectwaight that occurs atthe genetic level and
that act at the pre-birth level. The second lewetesponds to the early childhood and to
the so-called primary socializatith For example, it includes the role played

byfamilyrelationsas well as family socio-demographariables as parental income

M For the distinction see for example: http://wwvaetcom/list_7255943 _differences-between-primary-
secondary-socialization.html
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variations. The third level encompasses all théofacthat influence obesity during the
secondary socialization as the influence playeddbol, neighborhood/environment and
peers. Different combinations of the variableslisin the model determine an influence
of the “personality traits” that act as a reinfarmnt of the likelihood of weight
adjustments.

The model focuses the attention on what happenbildren and adolescence but we can
assume that it may be valid for adults if we asstimé— ruling out special cases and life
events — the adult life is the result of previoypeziences such as those of childhood and
adolescence. The model has to be seen as a dynad& where even small changes in
variables may influence the likelihood of a chahge or her weight. The advantage of
this model is that it captures the intrinsic intsciplinary nature on the causes of obesity.
Each factor contributes to increase or the proliglmf being underweight or overweight
at any point in time. Given that weight changesrdiree and it is subject to continuous
adjustments we could try to think about this makeh dynamic one, where the influence
of each component continuously plays a role inugricing weight adjustments. The
complexity of the problem increases as the numbbefactors influencing individual
behavior are summed one to another. This is camtistith the fact that public policies
aiming at fighting obesity focus on a synergic aggh, trying to face the problem under

different points of views.
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Fig. 2.2Asocio-ecological model for weight adjustintarough a lifetime

/ = Length of time spent in the current residence
= School environment
= Neighborhood characteristics (ex. fast food’s density)
= Peer Effect and new social norms (different from
Secondary those developed within family)
socialization = Preferred Activities done with peers (sport, going for
and environmental drinks, etc.)
factors T o
= Mass media and advertising exposure
= Food Habits PERSONALITY
® School Environment TRAITS
i.e. Self-efficacy
\ Addiction
Social skills
/
= Breastfeeding length
= Parental lifestyle (smoking, drinking, food habits, etc.)
Primary = Family Income
Socialization < = Parental Education
And
. . = Parental Age
familycharacteri
stics = Parental integration in the neighborhood
N—
/_ . . ege . .
= Genetic predisposition to develop Metabolic Syndrome and diseases related to BMI;
= Maternal and paternal weight
Pre-birth = Maternal and paternal health status (predisposition to develop metabolic diseases
factors '< such diabetes type 1)

= Maternal breastfeeding capacity (when it is not a choice)
= Ethnicity intended as a “spectrum” of given cultural norms that circumscribe
N individual possibilities

In its simplest form, an increase in weight depeoghe fact that the calorie intake is
systematically higher than calorie expenditure.ofas eaten and calories burnt are the

result of several factors that play a role at défe levels. As we go up through the level
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the proximity to the individuals decreases. It ttabe kept in mind that each of the factor
listed below, even if treated separately, aretstrielated to the environment people live
in. Following an evolutionary perspective, it ikdly that individuals use different
cognitive sources to adapt themselves to certaura@mment and adjust their behavior
according to it. In doing it so, they can behawhezi as rational agents (and maximize
their utility and future well-being) or as irratiainagents (heavily discounting their future
well-being). The more complex an environment is, ltlarder is to get adapted to it. This
idea recalls the concept sbcial Darwinism an evolutionary theory developed in 1870.
The basic mechanisms of this theory can be explamiéh this statement:There are
underlying, and largely irresistible, forces actimg societies which are like the natural
forces that operate in animal and plant communit@se can therefore formulate social
laws similar to natural ones. These social forces af such a kind as to produce
evolutionary progress through the natural conflidistween social groups. The best-
adapted and most successful social groups survheset conflicts, raising the

evolutionary level of society generally (the 'sualiof the fittest’(14).

2.4 Measuring obesity

Body Mass Index — BMI — is the ratio between weifkg) and height (squared meters)
and it is the most widely used measure to detean iindividual is underweight, normo-

weight or overweight/obese. According to the défm of the World Health
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Organization, an individual is considered obedasfBMI is equal or above the value of
30. BMI can also be split into classes as recommernxy the American Association of
the Study of Obesity NAASO (Tab. n.2.1). The us&Wbfl has been criticized because it
does not take into account of the ratio betweenfahenass and muscles with different
effects on health risk probabilities (15). Althougbme alternatives have been proposed
such as the Fat Free Mass Index (FFMI) or the waistimference, BMI classification
remains the main recognized standard at both iatiemal and national level.
Specifically two main evidences led to a rethinkimigthe current BMI classification.
Firstly in some Asians populations, as for exampléapan, the prevalence of obesity is
lower than in Europe and the US despite the hemlkis associated with obesity occur at
lower level of BMI. Secondly it has been shown tRatynesians tend on average to be
more muscular and have a higher BMI than Euripidgsiower body fat levels at the
same BMI. In general for Pacific Islanders the atubty of the occurrence of obesity-
related diseases is observed at higher level of Bidh Europeans, except for diabetes.
Some studies have thus suggested different cypaffts tailored for these two groups
and stressed the need of further research for deweg specific policies for tackling
obesity in these sub-groups (for example see 17F@lowing these warnings, another
expert consultation was launched by the WHO in 200 consultation confirmed the
efficacy of BMI since it is highly correlated witlat mass but also asks for the need of
further cross-country research and empirical evdadsen(17). Apart from the correctness
of BMI, a greater problem is that in many survelysinot directly measured but self-
reported (or in case of children and adolescerasent-reported). The validity of self-

reported data is controversial in the literaturée Tpositions can be summarized as
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follows. Some researchers strongly discourage thpl@yment of self-reported data.
Akinbami and Ogden (18) after having compared tvaoept-reported surveys — The
National Health Survey and The National Survey bild?en Health — with the National
Health and Examination Nutrition Survey where he@hd weight are directly measured
demonstrated that parents systematically over-tegdheir children BMI. Nawaz et al.
(19) have shown that obese women tend to underirdor weight and over-report their
height and also that misreporting is influenced dmployment and disability status.
Some investigators rely on self-reported data anhasis that the difference between
actual and reported BMI is small (20) and thatdbeelation between the two measures
is high. For example, Singh at al. (21) calculatesl gap between NSCH and NHANES
and concluded that there is a fairly close corredpace between the overall BMI and
obesity estimates for children 10 — 17 years of. &geally there is the “something in
between” perspective. At the light of the high etation, equations to correct self-
reported data have been suggested. A drawback iofj werrection methods is that
equations should be differentiated by age groupgamler, and this may be a complex
task.

In the United States there is a significant nundfesurveys and surveillance systems for
monitoring the health status of US population. Maofsthese surveys are headed to the
Center of Disease and Control Prevention that is on the main component of the
Department of Human Health and Service. To our Kadge, the principal surveys
reporting information about weight and height amohgdren and adolescents are six. In
Tab. 2.2 we described their main characteristicaalge specify how height and weight

were measured, both in the United States and Earopaion.
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Table 2.1 The International Classification of aduitderweight, overweight and obesity
according to BMI

Underweight <18.50
Severe thinness <16.00
Moderate thinness 16.00 - 16.99
Mild thinness 17.00 - 18.49

Normal range 18.50 - 24.99

Overweight >25.00
Pre-obese 25.00 - 29.99
Obese >30.00

Obese class | 30.00 - 34.99
Obese class Il 35.00 - 39.99
Obese class llI >40.00

Measuring BMI it is not only a matter of how busalof who collects data. In both
United States and Europe there are a lot of slawei systems. To our knowledge in
the European Union data are collected by MembeteSta and specifically by
Departments within the National Statistics Centrehile in the United States given also
the dimension of the problem, data collection isead on several agencies, as shown in
Table n.2.2 the first standardized European-wideveslance system has been
implemented by the European Regional Office of \erld Health Organization; first

data were collected between 2007/2008.

Table 2.2 — Databases on obesity in US and Europe

Survey Brief description Weight and height
NHANES General goal Directly measured
National Assess the health and nutritional status of adwitschildren in

Health and the United States

Nutrition Sample and data collection

Examination | Representative of US population, all ages

Survey Interviews examinations and laboratory tests
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Since 1960s, with surveys focusing on differenidsand

population
BRFSS General goal Self reported
Behavioral Tracking health conditions and risk behaviors i thhited States
Risk Factors | Sample and data collection
Surveillance | Representative of US population, 18 years and older
System On-going telephone survey, data are collected niypnth

Since 1984
YBRSS General goal Self reported
Youth Risk Monitors priority health-risk behaviors and theyakence of
Behavior obesity and asthma among youth and young adults
Surveillance | Sample and data collection
System Representative of US students from 9th to 12thegad

Interviews

Since 1991
ADD- General goal Self reported in
HEALTH Combines longitudinal survey data on respondeoisias WAVE |, directly
National economic, psychological and physical well-beingwagbntextual | measured in the
Longitudinal | data on the family, neighborhood, community, school following Waves
Survey of friendships, peer groups, and romantic relatiorship (11, 1 and 1V)
Adolescent Sample and data collection
Health Representative of US students from 7th to 12thegad

Interviews

Since 1994, Waves |, 11, Ill and IV are available
NHIS General goal Self-reported (in
National Broad range of health topics case of children
Health Sample and data collection parent reported)
Interview Representative of all US population, all ages
Survey Personal household interview survey

Institutionalized in 1957, it is continuous throwogih each year
NSCH General goal Parent reported
National Examines the physical and emotional health of cliicages 0-17
Survey of years of age. Special emphasis is placed on fatttatsnay relate
Children to well-being of children, including medical homésmily
Health interactions, parental health, school and aftebstlxperiences,

and safe neighborhoods

Sample and data collection

Representative of US children and adolescents @dmn17 years

old

Telephone interviews

since 2003 (other Waves in 2007 and 2011)

Together with data collection, there are other irteptt databases that collect evidence-
based programs and policies particularly useful goojects developed at national or

community level, as for example did the CochrandlaBoration or the Guide to
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Community Preventive ServicésAt a broader level, policy guidelines can be fum
key governmental documents and initiatives, implete@ at the aim of directing future
research. In the European Union the key instrungetite White Paper of Nutrition and

Policy of 2007 and in the United States the HeaRbgple 2020 initiatives (22, 23).

2 More information are available on the websitehaf projectsttp://www.cochrane.orgind
http://www.thecommunityguide.org/index.html
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CHAPTER 3
Empirical validation of the model
through Add Health Survey

3.1 Validating the Model through Add Health Dataset

The goal of this part is to provide basic empiriezidence in relation to the model
proposed above. This will be done through an espilmn of the significant relations
across classes of Body Mass Index on a cohortagadents of the US between 6th and
12th grade. Data are taken from the Wave | of Tlaiddal Longitudinal Survey of
Adolescent Health (Add Health) of 1994. In-Schdothome and Parent questionnaires
of Wave | have been used in the explorative amnali/ee advantage of using Add Health
Survey is that includes a broad range of infornmatidrom socio-economic
anddemographic variables, to physical and healthnditon, neighborhood
characteristics, friendship’s and parental relaiamd attitude towards risk behaviors,

food and other types of habits. Further informatedrout the Add Health Survey is
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summarized in the Appendix I. An in-depth descaptis also available on the website of

the project®.

3.2 Calculation of the Body Mass Index and Methodology

BMI Calculation
Height and weight were self-reported in the Add He&urvey. For Wave | have
calculated a new variable (BMI) using the formwaarted by the US Centre for Disease

and Control Prevention. Weight was expressed im@gs@and height in inches.

weight(lb)

BM] = ————
[height(in)?] *

703

At the light of the discussion about the validitly self-reported data, | have used two
estimated equations (one for males and one forle=ndeveloped by Hayes et al(24).
Original corrections have been applied to corretfreported values of the Australian
National Nutrition Survey conducted in 1995. Thenifala of the two equations is

reported here below; the first one corrects mald$ &d the second females BMI.

Bhttp://www.cpc.unc.edu/projects/addhealth
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(1.022 * srweight + 0.07)

BMI,. =
¢ 0.00911 * srheight + 0.13752

(1.04 * srweight — 0.067)
BMI, = . 5 3]
(0.00863 * srheight + 0.2095)

After having calculated the corrected BMI we havenkd the variable according to the
WHO classification as reported in Table 2.1. Weehaeighted cases using the Grand
Sample Weights. We have then selected the core Isaaping variable SMPO01).

According to the binning the majority of adolescefll in the normo-weight class

(41%) followed by the overweight class and by obdasses. Only 3.4% of the sample
resulted to be underweight. First observation ssigtieat in the observed sample males
are generally more likely to be overweight than &ams (the total proportion male female

in the sample is 51.5% and 48.5).

Hypothesis testing

For determining if each component of the model wigsificantly related to the body
mass index, we have used test on two means folatedesamples. As defined in
Mazzocchi (48) tinrelated samples are those were the sampled beitsg to different
populations and are randomly extractedror example we have tested if average BMI
differs between Black and White Americans. The saimples of White and Black are

unrelated since one randomly extracted individuasinielong to one of the two groups.
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Suppose that we want to test the equivalence oBtwy Mass Index of two groups, G
and G, against the alternative hypothesis that the BMhe two groups have a different

distribution. Formally the hypothesis system is:

Hy: BMI,, = BMI,,

Hy: BMI,, # BMI,,

If we assume that the BMI of the two groups is naltyndistributed, under the null
hypothesis, their difference is also normally dlstted. If we knew the actual population

standard errors we might compute the joint standenat as

-0y, = [0f/n+05/n,

g, H2

H1

And proceed with the testing the hypothesis usimg standard normal distribution.

However actual standard errors are unknown, so @& o estimate them from our

sample and approximate not to the normal standatiitdition but to the Student T

distribution.

The test distribution Student T has a number ofelegof freedom equal t1q + n, — 2.
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When one variable presented more than one categorge have instead used cross
tabulation, using BMI categories (underweight, narmeight, overweight and obese I, II
and Il class). In order to determine if the oleer frequencies were not casually
distributed in the BMI classes, we have used Chasg|test that measures associations of
ordinal variables of contingency tables. For exaglppose that we want examine the
distribution of parent education for each classhef BMI. Suppose also that we want to
see if the frequency of children whose parents havieast a high school diploma is
higher in the normal weight class than in the digedass. If this is not the case, the two
events (BMI distribution and educational level) aaed to be independent. This happens
when the probability that two events happen joiglyhe product of the probabilities of

the two events:
Prob (X = a,Y =b) = Prob (X = a) * Prob (X = b)

Similarly, when two categorical variables are inglegent, the joint probability is equal
to the product of the probabilities of the indivadlucategorical outcomes. Thus the
frequency within the contingency table should bé¢ too different from the expected

values:

« _ (Mpono)) _ (fiofo))
fij= —L = Ooj_fl'OfO]'

Moo foo

Specifically, n;; are the absolute frequencief,; are the relative frequencies and

nio,Noj fiofoj are the marginal totals for rowand columnj. The distance between the
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actual and the expected frequencies is procesdedairsingle value, the chi-square

statistic, calculated as follows:

X =

> Gy —f*i,-)ZI i
ij

The more distance the actual joint frequenciesfrara the expected ones, the larger is

the Chi-square statistic (48).

3.3. The role of Pre-birth factors

Pre-birth factors include genetics, maternal artdrpal weight and health status and
maternal breastfeeding capacity and ethnicity, sees “spectrum” of given cultural

norms that circumscribe individual possibilities.
3.3.1 Evidence from the literature

Genetics

One of the most discussed issues related to oliedity role of genetics. Genetics plays
a role in explaining overweight and obesity becanisthe individual predisposition to
develop Metabolic Syndrome and diseases that aetele- or decelerate — weight

adjustments. For example one of the most studmeessis the study of the prevalence of
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obesity in different ethnic population. The hardesiblem is to disentangle the role of
other socio-economic variables — such as educatiohincome — from the mere role of
genetics (25). As we have already discussed irdibmussion upon BMI measurement,
higher rates of obesity are systematically obsemd®acific and Islander population and
have remained stable over time. Although the rdl¢he obesogenic environment has
contributed to increase overweight and obese ratékjndividual behaviors, different
cultural norms and genetics play also importantliviidual behavior is linked to the
obesogenic environment because it can be seere asditidual answer to an increasing
complexity of the surrounding environment. Genetiffect individuals in a way that is
neither controllable nor changeable by rationalr@tional behaviors. As Wardle et al
(26) pointed out “obesogenic environment may eithesrshadow the observable effect
of genetic differences or boost it by providingaamissive substrate for the expression of
susceptibility”. All the surveys that have tried desentangle nature and nurture so far
relied on samples including twins.

Since genetic variation is lower within the samienet group, it is likely that genetics
plays a role in explaining — at least partiallyhe persistence of disparities in obesity and
overweight rates among different racial groups.igadous populations have greater
levels of BMI than Europids with consequent highmmdence of health risks. This fact
has been confirmed for indigenous populations ¢ivimdifferent part of the world and in
both rural and urban areas, although higher rate® been observed for indigenous
living in urban areas (27). For example epidemimalgdata collected by WHO show

how obesity rates are higher for Maori of New Zelam Aborigines in Australia (16).
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Some indigenous Polynesian islanders presentedhifigest levels of obesity and

overweight, already thirty years ago.

In the United States the Indian Health Service éstgnated that 81% of AI/ANs adult

population (aged 20 — 74) is at least overweiglat 2406 is obese and 45% of children
(aged 2 — 5 years old) are overweight of whom 25&oadese4. This evidence would
suggest that indigenous populations are subjectdugher health risks than the general
population and also than other ethnic minoritiebef® is surely a need of further
research to disentangle the environmental fromggetic factors leading to a higher
incidence of obesity for this population despitaaecs seems to play an important role.
See the study on Native Hawaiians and Samoans f2inhe Tables below | compare

BMI rates and income worldwide in 1980 and in 200@&bles were built using the

system developed by Hans Rosfihg

! Data elaboration frorhttp://www.gapminder.org/
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Figure 3.1 BMI rates and Income per person — 1980 2008
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As a sign of the recognized importance played hbyeges, one of the four indicators of

the Healthy People Goal 2020 — a US governmentatldd programme aimed at
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improving the health of Americans through prevemtiois to reduce disparities among

ethnic groups (23).

Maternal and paternal weight and health status

There is large empirical evidence that shows howemal and paternal health and
weight is related to childhood obesity. For examgleecent study conducted in Canada
found that gender differences in socialization reaplain why at 7 years of age, girls'
bodyweight is influenced by having even one ovegi#obese parent (mother or father),
while boys' bodyweight appears to be influencedydmy} father's overweight/obesity
when only one parent is overweight/obese (28). kidditerature has shown evidence on
a link between weight at birth and a higher proligbbdf developing the metabolic
syndrome (MS), Diabetes Mellitus Type 2 and hypesiien later in life (see for example
4). Other positive correlations between parentall adolescents health status are
observed for mother and father’'s obesity and foth@odiabetes. Overweight and obese
individuals are more likely to have obese parentsamother with diabetes than normal
weight people. This evidence is also confirmed aetl acknowledged in the literature of

obesity.

3.3.2 Evidence from Add Health Survey

Genetics
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We assume here that ethnicity is a proxy for gesetiowever considering ethnicity as a
source of genetics is a discussed topic in thealiiee because of the strict bond between
minorities, income and education levels. It ischtar disentangle the role of genetics and
the role of the environment. For a detailed disicussee Part lll.

In Wave-I of Add Health Survey, three questionsén@een used to ask the origin of
respondents. The first directly askghat is your raceRnswers include five options:
White, Black or African American, American Indiam blative American, Asian and
Other.The average BMI is systematically higher fespondents who marked the
following options with respect to those who did noark them: Black American (27.50)
and American Indian (28.50). BMI is systematicdtyer for White American (26.37)
and for Asian (25.30). The null hypothesis of egumdans is strongly rejected (the p-
value is 0.000) at both 5% and 1% significancelkeve

The second question asks respondeWtkich one category best describes your racial
background? similar pattern is observed for this question.t®be majority of Black
Americans hat is at least overweight is 61.9%amndAmerican Indian we reach the
83.3% (with a pick of 13.8 of individuals fallingy iobese class 1ll).The Pearson Chi-
square test was significant at the 99% - confirntivad the frequency distribution was not
“casual”.

The third question asks to the interviewer to chémkthe validity of the precedent
answer: Please code the race of the respondent from your olservation alone”.
Although crosstabs revealed similar patterns, tgbdst number of non-answers did not

allow making proper conclusions upon the signifeanf the observed frequencies.
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For Hispanic population there is a separate ciaasibn. Respondents who identified

themselves as Hispanic have an average higher Bilthose who did not (27.13).

Maternal and paternal weight and health status

In the Parent Questionnaire some questions weaigerkto parental health status. One of
the limits of this investigation is that we do kotow how the health status of the parents
was before the child was born. However we assumienth significantly variations have
occurred. Interviewed parents were asked to an#iveefollowing questions on a Likert
scale from 1 (excellent) to 5 (pooHlow is your general physical health? How is your
current (spouse/ partner)’s general healthiterestingly we can observe a trend: the
lower the health status level, the higher the peusge of overweight or obese
adolescents. This pattern is confirmed for the sdaguestion (the one about partner’s
health status). For example, considering those avisvered “poor” the trend is 17.3%,
10.3% and 7.1% for respectively obese I, Il anctlidiss in the first question and 13.9%,
7.4% and 7.4% in the second question. Again Chasgjtest was significant at the 99%
confidence level.

Parents were also asked if they have diabetes. dresmeans reveal that BMI is
significantly higher for adolescent with diabetiomm(29.54 versus 26.42) and also with
a diabetic dad (28.10 versus 26.40). Parents alsceasked if they were obese. Similar
pattern are observed and are even more pronouBdbof adolescent with an obese
mom is higher than for those without (29.2 verst®Pand the same is true for dad (29.8

versus 26.25). We conclude that a poor paternalnzatgrnal health status increases the
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likelihood of being overweight or obese of theirldren. Maternal health status seems to

count more than paternal.

3.4Primary Socialization and Family Characteristics

In this section we will discuss the role of theldaling factors: breastfeeding length,
parental lifestyle, family income, parental edusatand age and parental integration in

the neighborhood.

3.4.1 Evidence from the literature

Breastfeeding length

It has been shown that breastfeeding works astagtive factor against the possibility of
becoming obese later on in life (29).There is argrlink between the length of
breastfeeding and the propensity of being overvieigithildhood and later on in life.
The explanation is that infants who had been biecstre more likely to introduce and to
accept new foods in their future diet, because tweye already used to be fed by
maternal milk which contains flavors of differemiofis. For a detailed discussion about

the role of breastfeeding see Part l.

Parental lifestyle (smoking and drinking)
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Parental lifestyle may impact on children obesigduse of the transmission of habits.
For example children of parents who are smokerg l@en recognized to have a higher
probability of become overweight and obese thafdidm of non-smokers parents. Same

patterns are observed for children of parents wdimthally drink alcohol (30).

Family Income

Income and education strongly limit the possibility individuals not only to make

healthier choices but also to buy healthier foddeere is large evidence in the literature
showing how obesity rates are higher for low incomaividuals and this has been
confirmed by both national statistics and acadelitecature. For a detailed discussion

about the role played by income and education aeelIP

Parental Education and age and family structure/halis

Another important variable related to children aweight and obesity is parental
education (25). Education is important to the eixteat parents may be informed about
their food choices as well as their capacity tauadjheir behavior after having received

messages from health campaigns. For a detailedstimm see Part 111,

Parental integration in the neighborhood

Parental integration in the neighborhood as weiaasal norms play an important role in
shaping children habits — food habits included wel as their predisposition of being
overweight or obese.According to (31)family SES ameighborhood SES predicted

negative psychological characteristics and expeegn such as hostility and
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discrimination. Social marginalization has alredmen explored in Add Health dataset

and similar results have been confirmed by clinezaldemic literature (32).

3.4.2 Evidence from the Add Health Survey

Breastfeeding length

When asked for how long was {NAME} breastfed? Anssveiere grouped as follows:
less than three months, between three and six moh#tween six and nine, between
nine and twelve, between twelve and twenty-fouryenthan twenty four and (he/she)
was not breastfed. Overall 44% of respondents baea breastfed, while 56% were not.
For simplicity we have binned the variable into teategories and tested if the average
BMI was significantly different. There is a smaliffdrence in the average BMI 99%
confidence interval, suggesting that individualsowtave been breastfed are more likely

to have a higher weight than those who are nofl@égainst 26.92).

Parental lifestyle (smoking and drinking)

Two questions investigated if in the household éherere smokersAre there any

cigarette smokers in your household? Do you smoké&® again observe slightly
differences between the average BMI of those wiswvared yes which is slightly higher,
for both questionsRespectively we observe an average BMI of 27.0uge$.18 for the

first question and of 27.08 versus 26.86 for treoad.

Concerning alcohol consumption a question askéalv often do you drink alcohol?

Except for obese class | — where a higher frequen@cohol consumption is observed,
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it is difficult to individuate a systematic trenah iour sample and the frequency

distribution was not significant.

Family Income and parental education

The In-Parent questionnaire included a specificstioe about income. Specifically it
asked:“About how much total income, before taxes did ytamily receives in 19947?
Include your own income, the income of everyone ilsyour household, and income
from welfare benefits, dividends, and all other rees”. A negative correlation is
observed = — 0.058) significant at the 0.01 level. This nedmat the higher the BMI,

the lower the income.

Parental Education and age and family structure/halis

Again in the parent questionnaire, two questionsstigated parental education. The first
askedHow far did you go in school2nd the seconéHow far did your current (spouse/
partner) go in school®nswers included a high number of options: 8th grad less, 2
more than 8th grade, but did not graduate from Bigiool, went to a business, trade, or
vocational school instead of high school, high stlggaduate, completed a GED, went
to a business, trade or vocational school afteh Isichool, went to college, but did not
graduate, graduated from a college or universitgfgssional training beyond a 4-year
college or university, never went to school. Chirag was significant at the 0.005 level
Although many were the categories employed, werobs linear inverse trend in virtue
of which wherever low educated parents are obsettvexe is a higher concentration of

obese or overweight people. For example if we thkelowest educational category"(8
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grade or less) normal weight are38.4% while ovegivgiobese class I,Il and Il are
respectively 33.1%, 13.9%, 7.3% and 4.9% for thst fjuestion. Similar pattern are
observed for the spouse education level. On theomif we take the highest level
(graduated from college or university) we have %3.8f normal weight followed by

32.9%, 12%, 4.4% and 2.6% for overweight and olbg¢isand IIl class. Again a similar

pattern is observed for interviewer's spouse.Fdyetter understanding of the family
environment, we have analyzed the link between BMd answers to the following

guestions of the In-Home questionnaire:

“Do your parents let make you your own decision @bthe time you must be home on
weekend nights? The people you hang around with® khoich television you watch?
Which television programs you watch? What time gouo bed on week nights? What
you eat?”

We always observe a significant difference in ager8MI between individuals who

answered yes and those who answered no. The sriuatin be summarized by the

following Table.

Table 3.1 — Parental Relations and average BMI

Average BMI Average BMI no| Confidence Interval
yes
The time you must be home | 27.19 26.32 99%
on weekend nights?
The people you hang around 26.59 26.71 99%
with?
How much television you 26.01 26.74 99%
watch?
Which television programs | 26.74 26.14 95%
you watch?
What time you go to bed on | 26.82 26.21 99%
week nights?
What you eat 26.77 25.88 99%
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This result suggest that adolescent with a higkgreke of freedom (or who have less
attention from parents) are more likely to haveginér BMI than those who are more

controlled by parents.

Parental integration in the neighborhood

We have then explored if the community’s participatof parents with overweight and
obese children is different from parents of normelght individuals. These questions
also give us a grasp of how respondent’s familiesagell integrated in the neighborhood.

The questions were the followingPtease tell me whether each of the following

statements is true with regard to your present imeagghood.Answer to the statement

was given using a dummy response. In the Tableabale report significant difference

in means as we did before.

Table 3.2 — Parental integration in the neighbori@nd average BMI

Average BMI| Average BMI no | Confidence
yes Interval
Your household lives here because this| 26.27 26.65 95%
neighborhood is close to a place where
you (or your spouse or partner) used to
work
You moved to this neighborhood becaus®6.31 26.70 95%
you had outgrown your previous housing
You live here because there is less crime26.41 26.80 95%
in this neighborhood than there is in other
neighborhoods
You (or your spouse or partners) were | 27.02 26.40 99%
born in this neighborhood.

At a first glance it would seem that those whoraee likely to have a higher BMI, live

in their neighborhood more by “chance”. All of theswer would however suggest how

income plays a significant role. Having a higherame allows individuals to have more
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possibilities of making better choices when it cante decide where to live. And we
argue that this is particularly true in the Unitethtes. This evidence is strengthened by
the last questions suggesting that individuals aithigher BMI have less opportunity to

take advantage of mobility.

3.4 Secondary socialization and environmental factors

The secondary socialization level tests the inftgeaf the following factors: the length
of time spent in the current residence, the schenlironment, neighborhood
characteristics, the role of peer effect and saotains (different from those developed
within family), Preferred Activities done with p&efsport, going for drinks, etc.), mass
media, advertising exposure and hours spent int fobrihe computer and the general

school environment.

3.4.1 Evidence from the literature

Length of times in the current residence

There is a relation between obesity and mobilitydose of the change of habits is related
to a change in the environment and weight adjustsnare thus more likely to occur.
People are more likely to change their habits wtiezy also change the environment
(33). Nevertheless the relation between obesity modility should be supported by

more evidence, for example it would be useful tarabterize who are those who moved

127



in the last five years and why did they move: ineodisparities or family adjustments
could be a reason why people have to change homieaf likely to be related to food

habits too).

School Environment and performance

The relation between school performance and notri8 a current topic of study but still

it is not clear why these differences exist. Somgue@ is because obese students skip
more days at school and thus would depend by faeiily characteristics (34). Others
address the role of healthy nutrition as a keyoiaitt developing adequate learning skills
(35). Even if controversial, the issue is howewaportant to the extent that these
differences may have consequences on the futureamwapital, especially given the
significant rise in children obesity. Some questiaaldressed how the students perceive
their school environment. When asked their agreeitineth teachers treat students fairly,
overweight and obese were more likely to disaghem thormal weight. The level of
disagreement is systematically higher for those ateoverweight (and up) respect to
normal-weight individuals. This trend is confirméy both In-School and In-Home
guestionnaires, despite is more pronounced forIthElome questionnaire probably
because students at home feel more comfortablelling the truth than when are at
school. The role played by the academic environmientinfluencing scholastic
performance is one classical topic of the académei@ture and this evidence could be

further explored.

Neighborhood characteristics
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The role of the built environment has been recagphio be important in affecting BMI.
For example the lack of sidewalks, parks or reaaatenters limit the individual
possibility of walking or doing sports (36). Fodatailed description on the role of built

environment see Part IIl.

Peer Effect and social norms (different from thoseleveloped within family)

A recent topic recently investigated in obesitgrigtture is the role played by peers. If my
friends are overweight and obese, which is the gisdity that | will become obese
too?To explain the causal relation, usually thiféeces are used. As in Manski (37) these
three effects are the endogenous, the exogenoutharmbrrelated effect. We observe an
endogenous effect if individual weight adjustmeats caused by peers’ behavior. An
exogenous effect (also known as environmental atestual) is more likely to explain
the causality if individual weight adjustments argluenced not directly by peers’
behavior but by peers’ characteristics. For examptafounding factors may be the
socio-economic status of families or the sharing cbmmon environment. Finally there
is a correlate effect if people behavior and theia of friends with who to hang out is
led by a self-selection and, for example, the dahoit friends depends on some
unobservable preferences, such as taste or h@ébitsderstand if a peers’ effect exists is
as important as challenging. It is important beeatian endogenous effect exists there is
also a social multiplier of a certain behavior thatans a better allocation of financial
resources when coming to policies aimed at tackhibpgsity. Suppose, for example, that
an intervention targets a limited group of peopleder the assumption of endogenous

effect, a positive policy response can provide Bent people outside the treatment but
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connected to the experimental group.However ihalenging because — unless research
is properly designed — it is hard to overcome tigection problem (econometrically)
and distinguishes who influenced whom in sociatrattions of human behavior. There
still not enough evidence for better explaining evhithe prevailing effect is. Finally
under the assumption that obese are more likelwoad direct relations with their peers,
they may rely more on the potential of the virtualrlds to build a social identity that
give them more confidence. This could also lead tacious circle since the number of

daily hours spent in front of a screen is negayivelated to the number of calories burnt.

Foodhabits and mass media exposure

It is straightforward that food habits influencestdi and thus increase the possibility of
being overweight and obese. Media exposure is alsoucial factor. Several studies
show how junk food advertising increase the liketid of consuming high-caloric food

and ultimately of being overweight (38). This is@why there are some public policy

makers that have suggested imposing strict ruledwertising targeting children.

3.4.2 Evidence from the Add Health Survey

Length of times in the current residence

Respondents were asked to indicate the year thegdna the current residence. On the
basis of the answer and to their age, | have gitipe age at which respondents moved
in the current residence. Results would suggesitidatiduals who have been lived for a
long time in the same neighborhood have, on aveemb&her BMI. For example, 32.4%

of pre-obese teen agers have never changed tlsitenee since birth, while27.4%
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changed their residence more recently; 3.2% of@bkss Il have never moved and 1.8
did it recently.However this trend is unclear faher classes and we suggest thatfurther
analysis is needed for understanding the relatietwvdéen weight and a change of the

environment (and presumably of habits).

School Environment

Is overweight and obese teenager’'s school perfarenas good (or as bad) as normal
weight people? When crossing BMI with data on stlgsades, evidence suggests that
the school performance is slightly inferior for oweight and obese subjects. In the In-
School questionnaire individuals had to answerht® question: At the most recent
grading period, what was your grade in each of fieowing subjects (English,
Mathematics, History/Social Studies and Science?”

Concerning English class, overweight and obesevithaial are more likely to obtain C
and D score than normal weight do. For exampletlegage BMI of teenagers scoring A
is 25.68 and the average BMI of teens scoring Dower is 27.08. This difference is
significant at the 99% level. Same situation isembed for Math (25.75 versus 27.29),
History (25.88 versus 27.67) and Science (26.0%5ugeR7.26). We argue that there is a
sort of linear inverse trend: the higher the weittg lower the school performance.

However school performance may be also relatecterpal education and income.

Neighborhood characteristics
In the In-Home questionnaire a battery of questionsstigate the relation between the

adolescent and the people living in the same neidgidod. Answers were dummy
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(true/false and yes/no). We tested the differemcthé average BMI and the questions
that resulted to have a different BMI distributimere“Do you usually feel safe in your

neighborhood?” and ‘On the whole, how happy are you with living in your
neighborhood? For the first question, the average BMI of thosbovanswered yes was

26.57 and the average BMI of those who answeredva® 27.27. These means are
difference at the 0.001 confidence level. For theoad question, normal weight that
answered “not at all” was 36.7% and those who arevésery much” were 41.3%. The

correspondent percentages observed for pre-obase38e1% (very much) and for obese
class Ill 3.4% (not at all). Concerning happinesg)appy adolescents have a higher BMI
than their happier peers (26.50 against 27.49 diiference was significant at the 0.05

level.

Peer Effect/Relation with friends (different from those developed within family)

Social marginalization may be linked to obesity andrweight. Specifically here we

observe whether overweight and obese people are andess sociable than their normal
weight peers and the differences in their “socalan” skills. Overweight and obese
people are usually less sociable than their normeight peers, are more easily
marginalized and derided. Although many efforts taleng place against the so called
“weight stigma” (39), overweight and obese indiatkuare still more likely to suffer of

social marginalization.

In the In-Home questionnaire respondents were agsikdst some up to five of their

friends together with some other features charawer their friendship. The great

majority of respondents indicated only one friediceach category. Even though, when
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relative frequencies were crossed with BMI class®se interesting observations can be
made. In the following Table we summarize the lteBaunded for female and male

friend. Results were statistically significant lag 10.000 level.

Table 3.3 Adolescent and friends

MALE FRIEND Average BMI Average BMI | Confidence
yes no Interval

Did you go to {NAME}’s house during the | 26.87 26.44 90%

past seven days?

Did you talk to {NAME} on the telephone | 26.45 27.12 99%

during the past seven days?

FEMALE FRIEND
Does {NAME} go to school? 26.46 27.89 95%

Did you meet {NAME} after school to 26.38 26.76 95%
hang out or go somewhere during the past
seven days?

Did you spend time with {NAME} during | 26.40 26.75 95%
the past weekend?

Concerning friendship with peers we observe tharweight and obese people are likely
to be less sociable than their normal weight friendhether they are male or female.
Indeed for all the answers pointing out towards ttiirection, we always observe a
slightly higher BMI. However we actually observelyonery small differences mainly

decimal. To reduce the effect of means, furthelyarsais surely needed.

Foodhabits and mass media exposure

We have then analyzed BMI mean differences coimigplfor different food habits.
Respondents were asked to mark a series of foatsite indicate their preference for
breakfast. Differences are reported in the follgyvirable. All values were statistically

significant at the 0.000 level.
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Table 3.4 BMI and food habits

What do you usually have for | Average BMI Average BMI Confidence
breakfast on a weekday Marked Not marked Interval
morning?

Milk 26.26 27.17 99%
Cereal 26.14 27.17 99%
Fruit juice 26.26 26.83 99%
Eggs 27.11 26.54 99%
Meat 27.27 26.56 99%
Bread, toast or rolls 26.36 26.80 99%
Nothing 26.74 26.80 99%

From the Table above it emerges that the non-copgamof milk, cereal andfruit juice
is related to an average higher BMI, while the comgtion of eggs, meat, bread or the
habit of skipping breakfast is associated to a éniddMI. This last evidence is coherent

with some other findings in the academic literati4@).

3.4 Personality traits and other behavioral factors

In this paragraph we finally discuss the relatiostween obesity traits and other

personality traits which we assume are the resathfthe complex interaction between

pre-birth factors, primary and secondary socialirat

3.4.1 Evidence from the literature

Self-perception
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Self-perception is a topic that has been largelglistd in cognitive psychology and in
studies on personality. An exhaustive definitiomatt summarizes the work made by
Skinner, Mead and Ryle between the thirties andiesix can be found in (41). It is
defined as follows: Self-perception, an individual's ability to respadifferentially to his
own behavior and its controlling variables, is aoduct of social interaction. Verbal
statements that are self-descriptive are amongntiest common responses comprising
self-perception, and the techniques employed bydnemunity to teach its members to
make such statements would not seem to differ medtally from the methods used to
teach interpersonal perception in general”.

Self-perception is thus a construct resulting framinner self-perception and from the
connotation of messages from the community indi@islulive in. In the academic
literature the relation between self-perception abdsity has been largely studied. For
example it has been shown how an incorrect setfgption is more likely to exist for
White women. Also both the correct and incorreatception of overweight was more
common in normal weight and overweight white woneempared with black women.
This is a sign of how cultural norms play a roledetermining self-perception. For a
detailed analysis on cultural norms see Part iillthis model we consider cultural norms
as a pre-existing factor (42). It is well acknovged that in some countries — as in India,
Africa or in the Middle East — being overweight ssill associated to wealth and
prosperity while being normal weight (or thin) isgatively perceived. From our
observations, this cultural trait seems to persign when individuals are not in the

environment from where this norm comes from.
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Addiction

Food addiction is a topic that has been also stuiti¢he literature. Most findings come

from neuroscience. An interesting aspect is theriatation between food addiction, drug
addiction and obesity. There is a sort of predigmosof developing addicted behaviors,
partly driven by genetics partly by the environmantl motivational inputs. According to

the authors, obesity and addiction are specialscasdhe consequences of ingestive
behavior gone awry. Each develops in some butlhotdaviduals, and each is subject to

genetic predispositions and the availability of avprful reinforce. In each case, there

appear to be periods of developmental vulneral¢ig).

Self-Efficacy

Self-efficacy can be defined as the individual’sidfen his or her ability to perform and
succeed in challenging situations (44). The psyagioal literature on obesity and self-
efficacy has shown that obese people have gendeddy self-efficacy respect to their
normal weight peers. However it is not clear yetiowhis the role of self-efficacy in
preventing people from sticking to their. Therewgdence in the literature that a lack of
self-efficacy can impede the success of weight pwegrams (45).

The problem of self-efficacy is that varies duridjfetime. Individuals may feel more
confident is some periods or in some circumstaneége in others they may experience

a lack of self-confidence.

Risk-taking
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In general risky behaviors are related to indivicdhealth. The more an individual is risk-
adverse, the less likely he or she will engageiskyrbehaviors. For example there is
evidence that overweight and obesity were sigmtigaassociated with substance use
among girls only: Frequent smoking and drinking evassociated with overweight and
obesity among younger girls, whereas these belmwm@re associated with obesity
among older girls. Frequent smoking and cannaleswese associated with overweight
among younger girls only. Relationships between levib behavior and

overweight/obesity were mainly observed among bdysinger obese boys were more
likely to be victims of bullying, whereas older cleeboys were more likely to carry

weapons compared to boys of normal weight (46).

3.4.1 Evidence from Add Health Survey

Self-perception

The aim of this paragraph is to understand how e@besn agers perceive themselves in
term of general health and weight. How aware amugtheir health status according to
their BMI? In the In-home questionnaire some questi addressed this issue.
Respondents were asked how they perceive themseltesms of weight, how is their
general health and if they like themselves the thay are. Among those who rated their
health status as “excellent” results indicate adgtevel of awareness: the higher the
health status, the lower the percentage. For exadfpb% of normal height individuals
rated their health status as excellent while onB#d of severe obese (class Ill) did it

(which however is a percentage). Pre-obese teensawéwered excellent were 32.3%. It
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seems that, instead of giving “negative” answeghsas fair or poor, obese individuals
are more likely to answer “good”. Among those whated their health status good, the
observed percentages are the following: normal hteigdividuals were 44.5%,
overweight (pre-obese) individuals 32.6%, obesesclal1.9%, obese class Il 5.4% and
obese class Ill 2.5%. Pearson Chi-square test wgisfisant at the 0.000 level.
Concerning the weight image similar results emergBdere is an average correct
evaluation by individuals. Again the majority of ese individuals instead of rating
themselves as objectively overweight, they give ‘lees bad” option that is “slightly
overweight”. Specifically 33% of overweight indilials rated themselves as slightly
overweight, 48% obese | class, 57.8 obese Il dass56.4 obese Il class. Results and
proportions were significant at the 0.000 levelwtiuld be interesting to understand if
their answers are led by a real self-perceptiobyothe shyness of expressing their real
perceptions. Finally concerning the degree indialddike themselves the way they are
again we do not observe any particular trend. Thenty in all classes of weight said
that they like themselves (whether they strongheagr strongly disagree). The fact that
weight image can be considered a cultural nornodiened if we observe the error bars
reported in Figure 3.1. In the Add-health sampérehs a strong relation between weight
perception and ethnicity controlling for BMI.There a discrepancy between actual
weight and weight perception that strongly variéshwthnicity. For Hispanic population
we observe a misperception for all categories aatiqularly for those who perceive
themselves as underweight and very overweight.SEmee pattern is observed for Black
Americans with a peak of incongruence for very oxght individuals. American

Indians also perceive themselves as more overweigin individuals with other
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backgrounds and this is particularly true for thadeo perceive themselves as very
underweight when they are actually normal weightalfy for Asian population the other
way around is valid: although they have an avetager BMI than other ethnicities,

their self-evaluation systematically undervaluesrtactual weight.

Addiction

In the Add Health sample we used smoking and dmmkas proxies for addictive
behaviors. Respondents were asked if they haveseveked a cigarette. Although this
guestion it does not imply an addiction to ciga®gtttest on means - significant at the
99% - reveals that individuals that have alreatgdtto smoke have a BMI of almost one
point higher than those who have not - 26.91 fdiviiduals that tried at least once, and
26.28 for those who never tried. Respondents wis@ asked if they have you had a
drink of beer, wine, or liguor—not just a sip otaste of someone else’s drink—more
than 2 or 3 times in their life. A specular resemberged: those who have already tried
have a BMI higher than those who have not almostpmint (26.91 versus 26.28). This

difference was significant at the 99%.
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Figure 31. BMI, sex, ethnicity and self-perception
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Self-Efficacy

We have identified two questions that can be camneil proxies for self-efficacy. The
first one asked respondentBow sure are you that you could resist sexual icoeirse if
your partner did not want to use some form of badintrol?” and the second feel like |

am doing everything just righ€oncerning the first question we have used thplée
command. We observe a trend that suggests thaigher weight, the higher the level of
uncertainty. For example, the observed percentbtjeose who answered sure were 37.9
for normal weight individuals, 35.2% of pre-obe$8,6% obese class I, 6.3% obese class
Il and 4.15 obese class Ill. Similar situation sserved for those who answered “very
unsure”. Normo weight was 24.1% and pre-obese 39@96square test was significant
with a 99% confidence level.

A similar pattern is observed for the second qoesti Individuals who think they are not
doing right enough have, on average, a higher Bidhtthose who believe they do. For
example observed percentages among those who a&usverongly agree are the
following: normal weight 43.9%, pre-obese 29.4%esb class | 14.3%, obese class I

6.3%, obese class Ill 2.9%.

Risk-taking

Finally we analyze the relation between risky bétvasvand obesity. To measure risk
propensity we have selected the following five gues from the General Health Section
of the questionnaire: (1) how often do you wearehniet when you ride a bicycle? (2)
During the past 12 months, how often did you ridea@orcycle?(3) When you rode a
motorcycle during the past 12 months, how oftenyaid wear a helmet?(4) How often

do you wear a seatbelt when you are riding in orirty a car?(5) During the past 30
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days, how often did you drive a car or othervehvaheen you had been drinking alcohol?
Using the explore command we have evaluated tHerdifces in average BMI across
categories. A significant pattern is present fdiydhe frequency with which respondents
are used to wear a helmet. Teens who always arsstvelmet when riding a helmet is the
following: normo weight 39.8%, pre-obese 32.9%,s#belass | 15.2%, obese class Il 6%
and obese class Ill 3.9. Teens that always weaglmdt when riding a bicycle were
41.8% normal weight, 32% pre-obese, 13.9 obesé bibese Il and 3.3 obese lll.
Although we are not able to evaluate if respondénésl to give the most desirable
answers for some questions, these patterns suggéstr trend: the higher the weight the

more the likelihood of engaging in risky behaviors.
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CHAPTER 4
Conclusions, Limits and Further
Research

4.1. Conclusion

According to our analysis all the variables resiili? have significant relations with BMI
as postulated in the model. These findings would ttonfirm that obesity is a complex
phenomenon that needs to be studied under diffggergpectives. In Figure 4.1 we
summarize all the variables included in the mo@en the complexity of the factors
involved we claim here that fighting obesity in ystematic manner, without using any
paternalistic approach in public policy design, nieey seriously hard. Looking for the
“magic” ingredient to fight obesity and that canange individuals behavior may be
challenged. Most likely obesity will keep affectidggadvantaged people and the scissors
between healthy and non-healthy individuals witirease instead of decreasing. It has to
be said — however — that the most effective pubtervention conducted so far opted for
a synergic approach. They fight obesity from défdrpoint of views and this happens all
at once. We argue here that solving obesity it wibt be the result of efficient
intervention aimed at changing behaviors but fraohhology development. It is of
course desirable that individual all over the woslitl make informed choices, but more
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radical solutions are more likely to come from neatliand technological environment.
Research should focus on genetics and metabolsaareh (which is actually happening
nowadays) as well as on food product developmeot. éxample there are a lot of
products that — although maintain the original flav have a reduced amount of calories.
A risk of this approach should be employing allunat ingredients, avoiding the use of

chemicals that may harmful for human health.

4.2. Limits and further research

We conclude listing some limits of our researchstiy the model should be tested more
accurately and using more sophisticated technigis to capture causality between
BMI and the variables in the model as well as theteractions. This limit is well
summarized by Weinstein (2007). that criticizes temdency of testing models
(especially in health behavior science) using ardgrelation techniques. A second limit
of this work is related to the fact that the moslebuld be tested not only on a cohort of

adolescents but also of adults.

144



References

1. World Health Organization, 1997, Obesity: Prevemntamd Managing the Global
Epidemic. Report of a WHO Consultation on Obesiggidémic. Report of a
Consultation on Obesity. World Health Organizat@eneva, Switzerland.

2. House of Lords, Science and Technology Select Caoi@ei2011, Behaviour
Change. Second Report of Session 2010-2012. Londluted Kingdom.

3. Davis J at al. The Relationship between ethniaity abesity in Asian and Pacific
Islander Population: A literature review. Ethniciyd Disease, 2004: Vol. 14
Issue 1, pp. 111-118.

4. Organization for Economic Cooperation and Develepin2010, Obesity and the
Economics of Prevention: fit not fat. Report. OE@#aris, France.

5. Deaths: Preliminary Data for 2008. Report of theHNBC Division of Vital
Statistics. National Centre of Health Statisticaashington DC, 2010.

6. Glanz K, Rimer BK, Visvanath K. Health Behavior dfdalth Education: theory,
research and practice, 2008. Published by Jossey-BaWiley Imprint, San
Francisco, California.

7. Lakdawalla DN, Philipson, TJ, Bhattacharya J. WeHlanhancing technological
change and the growth of obesity, American Econdreeiew, 2005, Research
Paper, 253-257 pp.

8. Cutler DM, Glaeser EL, Shapiro JM. Why have Amarg&®ecome more obese?,

Journal of Economic Perspectives, 2003. Volumé\Limber 3, pp. 93-118.

145



9. Young LR, Nestle M. The contribution of expandingrgmn sizes to the US
obesity Epidemic, American Journal of Public Hea002,Volume. 92, Number
2, 246-249 pp.

10.De Mattia L, Lemont L, Meuerer L. Do interventiotwslimit sedentary behaviors
change behaviour and reduce childhood obesity? iAcalr review of the
literature. Obesity reviews, 2007,Volume 8, Issué=881 pp.

11.Pickel A. The Habitus Process: A Biopsychosociah&ption. Journal for the
Theory of Social Behavior 2005, Volume 35, Issué3%-461pp..

12.Conslik J. Costly Optimizers versus Cheap Imitatalsurnal of Economic
Behavior and Organization, 1980, Volume 1, Iss2&3,293pp.

13.Burke MA. Social dynamics of obesity. Economic limgu2007, Volume 5, Issue
43, 571-591 pp..

14.Abercrombie, Nicholas, Hill, Stephen, Turner BryaR000, The Penguin
Dictionary of Sociology, 4th edition,pp. 321-322.

15.Cawley J, Burkhauser RV. Beyond BMI: The Value obrgl Accurate Measures
of Fatness and Obesity in Social Science Resedothnal of Health Economics
2008, Vol.7 Issue 2, 519-529pp.

16.World Health Organization, 2000, Physical statusetuse and interpretation of
anthropometry, WHO Genéve Switzerland.

17.World Health Organization, 2002, The Asia-Pacifiergpective: redefining

obesity and its treatments, WHO Genéve, Switzerland

146



18. Akinbami LJ, Ogden CL. Childhood overweight prevade in the United States:
the impact of parent-reported height and weighesitly, 2009, Volume 17, Issue
8, 1574-1580 pp.

19.Nawaz H, Chan W, Abdulrahman M, Larson D, Katz [Helf-reported weight
and height: Implications for obesity research. Aaer journal of preventive
medicine, 2001, Volume 20, Issue 4, 294-298pp.

20.Goodman E, Hinden BR, Khandelwal S. Accuracy ohtaed parental reports of
obesity and body mass index. Pediatrics, 2000, Mel®06, Number 1, 52-58 pp.

21.Singh GK, Siahpush M, Kogan M. Rising Social Inddigs in US Childhood
Obesity, 2003-2007. Annals of epidemiology, 2008|uvhe 20, Issue 1, 40-52
pp.

22.European Commission, 2007, White Paper on Nutrit@ommission proposes
EU-wide efforts to tackle the obesity epidemic. &weils, Belgium.

23.US Department of Human Health and Service, 201lalthg People 2020,
Framework. DHHS, Washington DC, United States.

24.Hayes A.J. Estimating equations to correct selbregg height and weight:
implications for prevalence of overweight and obesi Australia. Australian and
New Zealand Public Health, 2008, Volume 32 Issua4@-545 pp.

25.Lajunen HR, Kaprio J, Rose RJ, Pulkkinen L, Sileemtn K. Genetic and
Environmental Influences on BMI From Late Childhotal Adolescence are
Modified by Parental Education. Obesity, 2011, \fio&i20, 583-589.

26.Wardle, J., Carnell, S., Haworth, C., &Plomin, Ridence for a strong genetic

influence on childhood adiposity despite the fas€éhe obesogenic environment.

147



The American journal of clinical nutrition, 2008pMme 87, Number 2, 398-404
pp.

27.Davis J, Busch J, Hammatt Z, Novotny R., Harrigan®andinetti A, Easa D.
The relationship between ethnicity and obesity isiaA and Pacific Islander
populations: a literature review. Ethnicity & disea 2004, Volume 14, Number
1, 111-118 pp.

28.Whitaker RC. Predicting Preschooler Obesity atBiffhe Role of Maternal
Obesity in Early Pregnancy. Pediatrics, 2004, Vauli4, Number 1, e29 — e36
pp.

29.Bentley M, Dee DL, Jensen JL. Breastfeeding amoow llncome, African-
American Women: Power, Beliefs and Decision Makinche Journal of
Nutrition, 2003, Volume 133, Issue 1, 3055-3095 pp.

30. Patock-Peckham J, Cheong JW, Balhorn ME, Nagoshi £ Bocial learning
perspective: A Model of Parental styles, self-ragoh, perceived drinking
control and alcohol use and problems. Alcoholistimical and experimental
research, 2006, Volume 25, Issue 9, 1284-1292 pp.

31.Chen E, Paterson LQ. Neighborhood, family, and extthje socioeconomic
status: How do they relate to adolescent health@althl Psychology, 2006,
Volume. 5, Issue 3, 704 — 714 pp.

32.Strauss RS, Pollack AP. Social Marginalization wéraveight children. Archives
of Pediatrics & Adolescent Medicine, 2003, 157:742- pp.

33.Verplanken, B. Beyond frequency: Habit as mentaistct. British Journal of

Social Psychology, 2006, Volume 45, Issue 3, 63818

148



34.Fuxa AJ, Fulkerson JA. Adolescent Obesity and SkHéerformance and
Perceptions of the School Environment Among Minteestigh School Students.
School Mental Health, 2007, Volume 3 Issue 2, 10@-p.

35.Belot M, James J. Healthy school meals and edutatioutcomes. Journal of
Health Economics, 2011, Volume 30. Issue 3, 489504

36.Singh GK, Siahpush M, Kogan DM. Neighborhood Sooctm®mic Conditions,
Built Environments, And Childhood Obesity. Healtlffairs, 2010, Volume 29,
Number 3, 503-512 pp.

37.Manski CF. Identification of Endogenous Social Efse The Reflection Problem.
The Review of Economic Studies, 1991. Volume 68uds3, 531-542 pp.

38.Chou SY, Rashad I, Grossman M. Fast-Food Restaufavertising on
Television and Its Influence on Childhood ObesNBER Working Paper, 2005,
No0.11879.

39.Puhl RM, Brownell KD. Confronting and Coping with aight Stigma: An
Investigation of Overweight and Obese Adults. Olye&006, Volume 14, 1802-
1815 pp.

40.Schlundt DG, Hill JO, Sbrocco T, Cordle-Pope J,rBha The role of breakfast
in the treatment of obesity: a randomized clinit@&l. American Journal of
Clinical Nutrition, 1992, Volume 55, Issue 3, 64551 pp.

41.Daryl BJ. An alternative interpretation of cognéivdissonance phenomena.

Psychological Review, 1967, Volume 7, Issue 3, 288-pp.

149



42.Paeratakul S, White MA, Willamson DA, Ryan DH, BraGA. Sex,
Race/Ethnicity, Socioeconomic Status, and BMI ihaken to Self-Perception of
Overweight. Obesity, 2002, 10, 345-350 pp.

43.Volkow ND, Wise RA. How can drug addiction help usderstand obesity?.
Nature Neuroscience, 2005, 8, 555-560 pp.

44.Bandura A. Self-efficacy: Toward a unifying theoof behavioral change.
Pshycological Review, 1977, Volume. 84, Issue 2,-295 pp.

45.Millen Perrin E, Flower KB, Garret J, Ammerman Aeventing and treating
obesity: Pediatricians Self-Efficacy, Barriers, Bases, and Avocacy. Academic
Pediatrics, 2005, Volume. 5, Issue 3, 150-156 pp.

46.Farhat T, lannotti RJ, Simons-Morton BG. Overwejgbbesity, Youth, and
Health-Risk Behaviors. American Journal of PrewentMedicine, Volume 38,
Issue 3, 258 — 267 pp.

47.0etzel JG, Ting-Toomey S, Rinderle S. Conflict cammication in contexts: A
social ecological perspective. 2006, The SAGE heaaokb of conflict
communication, 2006, Thousand Oaks, CA: Sage.

48.Mazzocchi M. Statistics for Marketing and ConsuriRasearch, 2008, SAGE,

412 pp.

150



APPENDIX

The Add Health survey in brief

The National Longitudinal Survey of Adolescent Hiea{Add Health) is a national
survey conducted by the UNC Carolina Population t€@errepresentative of the US
adolescents betweer! &and 13' grade (aged from 12-13 to 18-19 years). It inciude
broad range of information: from social, economphysical well-being data to
contextual, neighborhood, friendship, peer groupd @ropensity to undertake risk
behaviors. The data used in this research ara fa&m Wave | and the Wave 1l which
cover a two-year period, from 1994 to 1996. Spealify, among the public-use dataset
we have selected In-school Questionnaires, Wavalllain home interviews, Wave |
parent questionnaire, contextual data and in-schetkork data. The pictufebelow
summarizes the sampling structure. The In-schodstipnnaires and the In-home
qguestionnaires of the following waves are basedtlos core sample. The primary
sampling frame for Add Health has been collectedQugality Education Data. Eighty
high schoolswere selected through a stratified gutoce and are representative of US
school with respect of region of country, urbarnicisize, type and ethnicity. Feeder
schools are those who included a seventh gradsemtdat least five graduates from that
high school.

In school questionnaires were self-administrated submitted to 90.000 high school

students.

1 Adapted from http://www.cpc.unc.edu/projects/addhealth/design/wavel
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In-home samples included students who participaed complete the in in-school
guestionnaire, plus those who didn’t complete ttware eligible. A total core sample of
12.105 students was selected. In-home sample iesltalr special oversamples: ethnic
sample, saturation, disabled and genetic. Thedmstincludes the following units: 1,038
blacks from well-educated families (with a parenthwa college degree), 334 Chinese,
450 Cuban, 437 Puerto Rican. In addition, the nsa@mple contains more than 1,500
Mexican-Americans and significant numbers of Nigai@ns, Japanese, South Koreans,
Filipinos, and Vietnamese. Both Wave | and Wavdnthome questionnaire include
sections related social and demographic charatitsrisf respondents (of interest both as
data and as selection criteria for in-home spexaatples), education and occupation of
parents, household structure, risk behaviors, dapens for the future, self-esteem,
health status, friendships, school-year extracularc activities. Wave Il in-home
guestionnaire adds sections on sun exposure andtaohon habits. Obviously, questions
on attribute that do not change (as ethnicity) waoé repeated, as well as questions
relative to physical limitations since disabled gptarwas not included in Wave IlI. Plus,
weight and height were self-reported in Wave |, levdirectly measured in Wave |I.
Parent questionnaire is a 40 minutes interviewoloe parent of the adolescent. It is a
self-administrated and paper-pencil survey thatluohes questions on socio-
demographics, attitudes and behaviors. Wherevesilges the mother is the desired
respondent. According to some researchers motihergemerally more familiar with the
schooling, health status and health behavior af @taldren. The structure of women

labor force however has changed since Wave |. Resanveys, for example, show
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evidence that a reduction in the amount of timé thathers spent with their children is
related to the spread-out of childhood obesity5.

Parent questionnaire consists of four sectionse @prestions (A), current spouse or
partner (B), Child Specific questions (C) and t{).

The aim of this section is to observe whether treee significant differences between

parental answers’ distribution and the BMI of tlielascent.

Figure 1Sampling Procedure of Add Health

SCHOOL SAMPLING FRAME (QED)

HS HS HS HS HS
| Feeder | | Feeder | | Feeder | | Feeder | | Feeder |
SAMPLING FRAME OF ADOLESCENTS AND PARENTS N + 100,000 (+ 100 TO 4000 per pair of school) ]

SATURATED HIGH
EDUCATED

BLACK

SAMPLES
FROM 16 HS

PUERTO
RICAN
CHINESE

[ MAIN SAMPLE 200/COMMUNITY ]

Statistical analysis (summary)

Group Statistics
| S1Q6A RACE-WHITE-W1 | N |  Mean | Std. Deviation | Std. Error Mean |

153



BMI Marked 4162 26.3781 5.84191 .09055
Not marked 1704 27.3062 6.47519 .15686
Group Statistics
S1Q6B RACE-AFRICAN
AMERICAN-W1 N Mean Std. Deviation Std. Error Mean
BMI Marked 1136 27.5429 6.30487 .18706
Not marked 4730 26.4327 5.96395 .08672
Group Statistics
S1Q6C RACE-AMERICAN
INDIAN-W1 N Mean Std. Deviation Std. Error Mean
BMI Marked 215 28.5099 7.91017 .53947
Not marked 5651 26.5768 5.95391 .07920
Group Statistics
S1Q6D RACE-ASIAN-W1 N Mean Std. Deviation Std. Error Mean
BMI Marked (If Asian/Pacific Islander 260 25.3036 5.25852 .32612
among R's answer ask Q.7)
Not marked (skip to Q.8) 5606 26.7100 6.07415 .08113
Group Statistics
S1Q6E RACE-OTHER-W1 N Mean Std. Deviation Std. Error Mean
BMI Marked 396 27.1406 6.03601 .30332
Not marked 5470 26.6120 6.04664 .08176

BMI (Binned) * A9 RACE, OBSERVATION OF INTERVIEWER-PQ Crosstabulation

A9 RACE, OBSERVATION OF INTERVIEWER-PQ
. American . - Total
White BIack/Afrlcan Indian/Native Asian/Pacific
American . Islander
American
Count 9. 4ab lab 3p 17
sever
thinness % within A9 RACE,
uw OBSERVATION OF 2% 5% 1.3% 1.8% 3%
INTERVIEWER-PQ
Count 34, 7a 0a 2a 43
moderate
thinness % within A9 RACE,
uw OBSERVATION OF 9% 8% 0% 1.2% 9%
INTERVIEWER-PQ
Count 84, 14, 0a 5a 103
_ mild % within A9 RACE,
thinnes UW  5gSERVATION OF 2.2% 1.6% 0% 3.0% 2.1%
INTERVIEWER-PQ
BMI
(Binned) | Count 1651, 305 2841 86, 2070
norma % within A9 RACE,
weight OBSERVATION OF | 43.0% 35.2% 35.0% 51.5% 41.8%
INTERVIEWER-PQ
Count 1231, 309, 236 39, 1602
pre-obese % within A9 RACE,
OBSERVATION OF | 32.0% 35.7% 28.7% 23.4% 32.3%
INTERVIEWER-PQ
Count 498, 130, 13, 24, 665
obese % within A9 RACE,
class | OBSERVATION OF | 13.0% 15.0% 16.3% 14.4% 13.4%
INTERVIEWER-PQ
obese Count 229, 59. 4, 6a 298
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class Il % within A9 RACE,

OBSERVATION OF | 6.0% 6.8% 5.0% 3.6% 6.0%
INTERVIEWER-PQ
Count 107, 38, 11, 22 158
obese % within A9 RACE,
class Il OBSERVATION OF | 2.8% 4.4% 13.8% 1.2% 3.2%

INTERVIEWER-PQ

Count 3843 866 80 167 4956
Total

% within A9 RACE,

OBSERVATION OF ] 100.0% 100.0% 100.0% 100.0% 100.0%

INTERVIEWER-PQ

Chi-Square Tests
Value df Asymp. Sig. (2-sided)

Pearson Chi-Square 82.217% 21 .000
Likelihood Ratio 67.082 21 .000
Linear-by-Linear Association .795 1 373
N of Valid Cases 4956

a. 9 cells (28.1%) have expected count less than 5. The minimum expected count is .27.

BMI (Binned) * A8B RACE, CHOOSE ONE ANSWER-PQ Crosstabulation

A8B RACE, CHOOSE ONE ANSWER-PQ
American
Black/African Indian/Native | Asian/Pacific
White American American Islander Other Total
BMI moderate  Count 1, Oa Oa Oa 1. 2
(Binned) thinness o4 within A8B 1.5% 0% 0% 0% | 10.0%| 1.7%

uw RACE,

CHOOSE ONE

ANSWER-PQ
mild Count 1. Oa Oa Oa 1. 2
thinnes % within A8B 1.5% .0% .0% .0% | 10.0% 1.7%
uw RACE,

CHOOSE ONE

ANSWER-PQ
normal Count 27, 4, 6. 1, 3a 41
weight % within A8B 40.3% 18.2% 35.3% 25.0% | 30.0% | 34.2%

RACE,

CHOOSE ONE

ANSWER-PQ
pre-obese Count 20, 12, 4, 1, 3a 40

% within A8B 29.9% 54.5% 23.5% 25.0% | 30.0% | 33.3%

RACE,

CHOOSE ONE

ANSWER-PQ
obese Count 11, 4, 5a 1. Oa 21
class | % within A8B 16.4% 18.2% 29.4% 25.0% .0% | 17.5%

RACE,

CHOOSE ONE

ANSWER-PQ
obese Count 4, 2a 2a 1. 0. 9
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class Il % within A8B 6.0% 9.1% 11.8% 25.0% 0%| 7.5%
RACE,
CHOOSE ONE
ANSWER-PQ
obese Count 3a Oa Oa Oa 2a 5
class Ill % within ASB 4.5% 0% 0% 0% | 20.0%| 4.2%
RACE,
CHOOSE ONE
ANSWER-PQ
Total Count 67 22 17 4 10 120
% within A8B 100.0% 100.0% 100.0% 100.0% | 100.0% | 100.0%
RACE,
CHOOSE ONE
ANSWER-PQ
Group Statistics
S1Q4 ARE YOU OF
HISPANIC ORIGIN-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 698 27.1393 5.96231 .22568
No 5164 26.5768 6.04506 .08412
BMI (Binned) * A58 GENERAL PHYSICAL HEALTH-PQ Crosstabulation
A58 GENERAL PHYSICAL HEALTH-PQ
Very
Excellent | good Good Fair Poor Total
BMI sever thinness  Count 4, 7a 2a 3a Oa 16
(Binned)  UW % within A58 GENERAL A% 4% 1% 6% 0% 3%
PHYSICAL HEALTH-PQ
moderate Count 12, 14, 13, 4, 1, 44
thinness UW o4 within A58 GENERAL 1.1% 8% 9% 7% 6% 9%
PHYSICAL HEALTH-PQ
mild thinnes Count 23, 52, 29, 5a 1. 110
uw % within A58 GENERAL 2.1% 2.9% 1.9% .9% .6% 2.2%
PHYSICAL HEALTH-PQ
normal weight  Count 527, 771l.0| 583y, c 189, 52, ¢ 2122
% within A58 GENERAL 47.0% 43.3% | 38.9% | 35.4% | 33.3% | 41.7%
PHYSICAL HEALTH-PQ
pre-obese Count 350, 577, 500, 174, 48, 1649
% within A58 GENERAL 31.2% 324% | 33.3%| 32.6% | 30.8% | 32.4%
PHYSICAL HEALTH-PQ
obese class | Count 125, 223, 0| 219, 87y 272 681
% within A58 GENERAL 11.2% 12.5% | 14.6% | 16.3% | 17.3% | 13.4%
PHYSICAL HEALTH-PQ
obese class Il  Count 54, 88y 114.| 38ab.c 16, ¢ 310
% within A58 GENERAL 4.8% 4.9% 7.6% 7.1% | 10.3% 6.1%
PHYSICAL HEALTH-PQ
obese class Il Count 26, 50, 40, 34, 11, 161
% within A58 GENERAL 2.3% 2.8% 2.7% 6.4% 7.1% 3.2%
PHYSICAL HEALTH-PQ
Total Count 1121 1782 1500 534 156 5093
% within A58 GENERAL 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
PHYSICAL HEALTH-PQ
BMI (Binned) * B21 GENERAL HEALTH OF PARTNER-PQ Crosstabulation
B21 GENERAL HEALTH OF PARTNER-PQ
Very
Excellent| good Good Fair Poor Total
BMI sever thinness UW  Count lab 6a, b 2 lab 2a 12

156



(Binned) % within B21 A% 5% 2% .3% 1.6% 3%
GENERAL HEALTH
OF PARTNER-PQ
moderate thinness  Count 9. 18, 6a 2a 2, 37
uw % within B21 1.2% 1.4% 5% 5% 1.6%| 1.0%
GENERAL HEALTH
OF PARTNER-PQ
mild thinnes UW Count 21, 41, 23. 6a 1. 92
% within B21 2.8% 3.1% 1.9% 1.6% .8% 2.4%
GENERAL HEALTH
OF PARTNER-PQ
normal weight Count 334, 591, 497.p| 1564 36y 1614
% within B21 44.8% 44.6% | 40.9% | 40.4% | 29.5% | 42.6%
GENERAL HEALTH
OF PARTNER-PQ
pre-obese Count 249, 410, 378, 120, 46, 1203
% within B21 33.4% 30.9% | 31.1%| 31.1%| 37.7%| 31.7%
GENERAL HEALTH
OF PARTNER-PQ
obese class | Count 76, 162, 1 180, 64, 1741 499
% within B21 10.2% 12.2% | 14.8% | 16.6% | 13.9%| 13.2%
GENERAL HEALTH
OF PARTNER-PQ
obese class Il Count 41, 73, 83, 22, 9 228
% within B21 5.5% 5.5% 6.8% 5.7% 7.4% 6.0%
GENERAL HEALTH
OF PARTNER-PQ
obese class llI Count 14, 24, 464 c| 15a0b.c 9% 108
% within B21 1.9% 1.8% 3.8% 3.9% 7.4% 2.8%
GENERAL HEALTH
OF PARTNER-PQ
Total Count 745 1325 1215 386 122 3793
% within B21 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
GENERAL HEALTH
OF PARTNER-PQ
Group Statistics
C49F_2 HEALTH
PROB/DIABETES/BIO
MOM-PQ N Mean Std. Deviation Std. Error Mean
BMI Yes 195 29.5487 7.09485 .50807
No 4780 26.4216 5.94244 .08595
Group Statistics
C49F_3 HEALTH
PROB/DIABETES/BIO
DAD-PQ N Mean Std. Deviation Std. Error Mean
BMI Yes 254 28.1011 7.54839 47363
No 4461 26.4022 5.89746 .08830
Group Statistics
C49A_2 HEALTH
PROB/OBESITY/BIO
MOM-PQ N Mean Std. Deviation Std. Error Mean
BMI Yes 927 29.2205 7.38122 .24243
No 4112 25.9659 5.51954 .08607
Group Statistics
C49A_3 HEALTH
PROB/OBESITY/BIO DAD-PQ N Mean Std. Deviation Std. Error Mean
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BMI Yes 491 29.0890 7.40719 .33428
No 4405 26.2555 5.77766 .08705
Group Statistics
C20 LENGTH OF TIME
BREASTFEEDING-PQ N Mean Std. Deviation Std. Error Mean
BMI >=7 2717 26.9251 6.33498 12153
<7 2278 26.1305 5.66014 .11859
Group Statistics
A63 CIGARETTE
SMOKERS IN
HOUSEHOLD-PQ N Mean Std. Deviation Std. Error Mean
BMI No (skip to Section B) 2748 26.1875 5.83487 11131
Yes (go to A64) 2341 27.0012 6.18961 12793
Group Statistics
A64 DOES RESPONDENT
SMOKE-PQ N Mean Std. Deviation Std. Error Mean
BMI No 829 26.8673 6.01305 .20884
Yes 1514 27.0826 6.28411 .16150
BMI (Binned) * A61 HOW OFTEN DRINK ALCOHOL-PQ Crosstabulation
A61 HOW OFTEN DRINK ALCOHOL-PQ
Two or
Once a three Once or
month or days a twice a | 3-5 days Nearly
Never less month week aweek | everyday | Total
BMI sever Count 10, 3a 1. 3 Oa Oa 17
(Binned) thinness
uw % within A61 .5% 2% 2% .6% .0% .0% 3%
HOW OFTEN
DRINK
ALCOHOL-PQ
moderate  Count 16, 15, 5a 5a 2a 1. 44
thinness o4 within A61 % 9% 1.0% 1.0% 1.7% 1.3% 9%
uw HOW OFTEN
DRINK
ALCOHOL-PQ
mild Count 43, 34, 16, 11, 3a 2a 109
thinnes % within A61 2.0% 2.1% 3.1% 2.1% 2.5% 25%| 2.1%
uw HOW OFTEN
DRINK
ALCOHOL-PQ
normal Count 868, 690, b 215, 1 244, 64, 364, 2117
weight % within A61 39.5% 41.7% 41.7% 47.0% 53.3% 45.6% | 41.6%
HOW OFTEN
DRINK
ALCOHOL-PQ
pre-obese Count 697, 556, 183, 151, 33. 24, 1644
% within A61 31.7% 33.6% 35.5% 29.1% 27.5% 30.4% | 32.3%
HOW OFTEN
DRINK
ALCOHOL-PQ
obese Count 326, 212, 61, 58, 12, 12, 681
class | % within A61 14.8% 12.8% 11.8% 11.2% 10.0% 15.2% | 13.4%
HOW OFTEN
DRINK
ALCOHOL-PQ
obese Count 155, 94, 24, 30, 4, 3a 310
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class Il % within A61 7.1% 5.7% 4.7% 5.8% 3.3% 3.8% 6.1%
HOW OFTEN
DRINK
ALCOHOL-PQ
obese Count 82, 49, 11, 17, 2a 1. 162
class lil % within A61 3.7% 3.0% 2.1% 3.3% 1.7% 1.3%| 3.2%
HOW OFTEN
DRINK
ALCOHOL-PQ
Total Count 2197 1653 516 519 120 79 5084
% within A61 100.0% | 100.0% 100.0% 100.0% | 100.0% 100.0% | 100.0%
HOW OFTEN
DRINK
ALCOHOL-PQ
Correlations
A55 TOTAL
HOUSEHOLD
BMI INCOME-PQ
BMI Pearson Correlation 1 -.059"
Sig. (1-tailed) .000
N 5878 4459
A55 TOTAL HOUSEHOLD Pearson Correlation -.059" 1
INCOME-PQ Sig. (1-tailed) .000
N 4459 4605
**_Correlation is significant at the 0.01 level (1-tailed).
BMI (Binned) * S14Q1 RES MOM-EDUCATION LEVEL-W1 Crosstabulation
S14Q1 RES MOM-EDUCATION LEVEL-W1
Re
sp
do
es
n't
kn
Sh ow
>8th e | Went | if
grad ne to sh
e/did Hig Prof ver | scho | e
8th| n't |Business/| h training | we | ol/Re | we
gra | grad | trade/voc | sch Business/ | Colleg | Graduat | beyond | nt sp nt
de | uate | .school | ool trade/voc | e/didn | ed from | 4-year | to | does | to
or | high | instead | gra . school 't college/ | college/ | sc n't sc
les | scho high dua | GE | after high | gradu | universit | universit | ho | know | ho | Tot
5 ol school te D school ate y y ol | level | ol | al
BM sev Count | 1, 0a O0a| 6a] 0Oa 2a 1. 7a 0a| Oa 2a| 0a| 19
'_ er % 41 .0% .0%|.4%| .0 .5% 1% 7% .0%| .0 1.2%| .0| .3
(Bi thin within | % % % %| %
nne nes s14Q
d s 1
UW RES
MOM-
EDU
CATI
ON
LEVE
L-W1
mo Count ] 0, 5a Oa| 18.] 4a 3a 2a 11, 1.] O, 0a| Oa| 44
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BMI (Binned) * S15Q1 RES DAD-EDUCATION LEVEL-W1 Crosstabulation
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mod Count | 0, 2, 1.| 10.| 3a 2, 2, 8, 5.| 0a 1.| 1..| 35
erat o 0] .6% 3.8%| .8%| 2.5 .8% 4% 1.0%| 1.0% | .0 .7%| 22| .8
e within | % % % %[ %
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EDUC
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Group Statistics

S16Q1 MAKE OWN
DECISION-WKEND
CURFEW-W1

Mean

Std. Deviation

Std. Error Mean

BMI No

Yes

3813
1936

26.3219
27.1916

5.83732
6.39667

.09453
.14538

Group Statistics

S16Q2 MAKE OWN

DECISION-FRIEND-W1

Mean Std. Deviation

Std. Error Mean

BMI No

Yes

837
4918

26.7135
26.5902

5.81520
6.06568

.20100
.08649

Group Statistics

$16Q3 MAKE OWN

DECISION-CLOTHING-W1

Mean Std. Deviation

Std. Error Mean

BMI No

Yes

515
5242

26.4458
26.6307

5.82180
6.06277

.25654
.08374

Group Statistics

S16Q4 MAKE OWN

DECISION-AMOUNT OF TV-

W1

Mean Std. Deviation

Std. Error Mean

BMI No

Yes

998
4759

26.0167
26.7418

5.84486
6.07616

.18502
.08808

Group Statistics
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S16Q5 MAKE OWN
DECISION-TV
PROGRAMS-W1 Mean Std. Deviation Std. Error Mean
BMI No 1291 26.1484 5.88841 .16388
Yes 4465 26.7483 6.08004 .09099
Group Statistics
S16Q6 MAKE OWN
DECISION-WEEKDAY
BED-W1 Mean Std. Deviation Std. Error Mean
BMI No 1967 26.2113 5.94843 13412
Yes 3789 26.8251 6.07946 .09876
Group Statistics
S16Q7 MAKE OWN
DECISION-DIET-W1 N Mean Std. Deviation Std. Error Mean
BMI No 1035 25.8830 5.71509 17764
Yes 4723 26.7779 6.10235 .08879
Group Statistics
A28A NEIGHBORHOOD,
NEAR PAST JOB-PQ N Mean Std. Deviation Std. Error Mean
BMI No 3826 26.6525 6.09676 .09857
Yes 1216 26.2769 5.77247 .16554
Group Statistics
A28B NEIGHBORHOOD,
NEAR CURRENT JOB-PQ N Mean Std. Deviation Std. Error Mean
BMI No 3117 26.6010 6.12811 .10976
Yes 1926 26.5072 5.84894 .13328
Group Statistics
A28C NEIGHBORHOOD,
OUTGROWN OLD HOME-PQ N Mean Std. Deviation Std. Error Mean
BMI No 3204 26.7083 6.12018 .10812
Yes 1831 26.3129 5.84963 .13670
Group Statistics
A28D NEIGHBORHOOD,
AFFORDABLE -PQ N Mean Std. Deviation Std. Error Mean
BMI No 2569 26.4999 5.82123 .11485
Yes 2455 26.6180 6.21363 12541
Group Statistics
A28E NEIGHBORHOOD,
LESS CRIME-PQ N Mean Std. Deviation Std. Error Mean
BMI No 1970 26.8067 6.20530 .13981
Yes 3049 26.4149 5.90806 .10700
Group Statistics
A28F NEIGHBORHOOD,
LESS DRUG USE-PQ N Mean Std. Deviation Std. Error Mean
BMI No 2179 26.6931 6.17278 13224
Yes 2803 26.4364 5.88612 11118
Group Statistics
A28G NEIGHBORHOOD,
NEAR FRIENDS-PQ N Mean Std. Deviation Std. Error Mean
BMI No 2814 26.4469 5.90562 11133
Yes 2235 26.7197 6.15515 .13020
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Group Statistics

A28H NEIGHBORHOOD,

BETTER SCHOOLS-PQ N Mean Std. Deviation Std. Error Mean
BMI No 2608 26.6168 6.12104 .11986
Yes 2409 26.4769 5.88895 .11998
Group Statistics
A28| NEIGHBORHOOD,
CHILDREN SAME AGE-PQ N Mean Std. Deviation Std. Error Mean
BMI No 3566 26.6482 6.04502 .10123
Yes 1463 26.3577 5.95984 .15582
Group Statistics
A28J NEIGHBORHOOD,
BORN HERE-PQ N Mean Std. Deviation Std. Error Mean
BMI No 4077 26.4088 5.82650 .09125
Yes 963 27.2458 6.76041 .21785
BMI (Binned) * S1Q03 AGE MOVED TO CURRENT RESIDENCE-W1 Crosstabulation
S1Q3 AGE MOVED TO CURRENT RESIDENCE-W1
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column proportions do not differ significantly from each other at the .05 level.

Group Statistics

S5Q11 MOST RECENT

GRADE-ENGLISH-W1 Mean Std. Deviation Std. Error Mean
BMI A 1557 25.6868 5.50653 .13955
D or lower 592 27.0878 6.22974 .25604
Group Statistics
S5Q12 MOST RECENT
GRADE-MATH-W1 Mean Std. Deviation Std. Error Mean
BMI A 1443 25.7536 5.65990 .14900
D or lower 844 27.2934 6.26646 .21570
Group Statistics
S5Q13 MOST RECENT
GRADE-HISTORY Mean Std. Deviation Std. Error Mean
BMI A 1763 25.8853 5.58539 .13302
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Group Statistics

S5Q13 MOST RECENT

GRADE-HISTORY N Mean Std. Deviation Std. Error Mean
BMI A 1763 25.8853 5.58539 .13302

D or lower 596 27.6707 6.83670 .28004
Group Statistics

S5Q14 MOST RECENT

GRADE-SCIENCE-W1 N Mean Std. Deviation Std. Error Mean
BMI A 1616 26.0116 5.67637 .14120

D or lower 610 27.2608 6.55923 .26558
Group Statistics

S36Q1 KNOW MOST PEOPLE

IN NBORHOOD-W1 N Mean Std. Deviation Std. Error Mean
BMI True 4287 26.6269 6.09857 .09314

False 1574 26.6940 5.88730 .14839
Group Statistics

S36Q2 PAST MO-STOP &

TALK TO NEIGHBOR-W1 N Mean Std. Deviation Std. Error Mean
BMI True 4623 26.6753 6.09687 .08967

False 1237 26.5205 5.83687 .16596
Group Statistics

S36Q3 NEIGHBORS

LOOK OUT FOR EA

OTHER-W1 Mean Std. Deviation Std. Error Mean
BMI True 4253 26.6143 6.07073 .09309

False 1507 26.8349 6.01576 .15497
Group Statistics

S360Q4 USE REC CTR IN

NBORHOOD-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 1165 26.6798 6.03367 17677

No 4688 26.6304 6.04254 .08825
Group Statistics

S36Q5 FEEL SAFE IN

NBORHOOD-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 5266 26.5724 5.98477 .08247

No 592 27.2718 6.53281 .26850

BMI (Binned) * S36Q6 HOW HAPPY LIVING IN NBORHOOD-W1 Crosstabulation

$36Q6 HOW HAPPY LIVING IN NBORHOOD-W1
Not at Very Quite a Very
all little Somewhat bit much Total
BMI sever Count 04 1a Ba Ba 9, 20
(Binned)  thinness UW o4 within S36Q6 HOW .0% 3% A% 2% 5% 3%
HAPPY LIVING IN
NBORHOOD-W1
moderate Count 1a 3a 5a 16, 20, 45
thinness UW o5 within S36Q6 HOW 6% 9% A% 8% 1.0% 8%
HAPPY LIVING IN
NBORHOOD-W1
mild thinnes  Count 3a 1a 17, 44, 55, 120
uw % within S36Q6 HOW 1.7% 3% 1.4% 2.1% 2.8%| 2.0%
HAPPY LIVING IN
NBORHOOD-W1
normal Count 654 133, 508, 888, 829, 2423
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weight % within S36Q6 HOW 36.7% | 40.1% 40.9% | 41.8%| 41.7%| 41.3%
HAPPY LIVING IN
NBORHOOD-W1
pre-obese Count 68. 99. 423, 672, 634, 1896
% within S36Q6 HOW 38.4% | 29.8% 34.1% | 31.7%| 31.9%| 32.3%
HAPPY LIVING IN
NBORHOOD-W1
obese class | Count 21, 57, 165, 285, 277, 805
% within S36Q6 HOW 11.9% | 17.2% 13.3% | 13.4%| 13.9%| 13.7%
HAPPY LIVING IN
NBORHOOD-W1
obese class Il Count 9, 22, 76, 145, 104, 356
% within S36Q6 HOW 5.1% 6.6% 6.1% 6.8% 52%| 6.1%
HAPPY LIVING IN
NBORHOOD-W1
obese class  Count 10, 16, 43, 68, 60, 197
Il % within S36Q6 HOW 56%| 4.8% 3.5% 3.2% 3.0%| 3.4%
HAPPY LIVING IN
NBORHOOD-W1
Total Count 177 332 1242 2123 1988 | 5862
% within S36Q6 HOW 100.0% | 100.0% 100.0% | 100.0% | 100.0% | 100.0%
HAPPY LIVING IN
NBORHOOD-W1
BMI (Binned) * S36Q7 HAPPY/UNHAPPY TO MOVE-W1 Crosstabulation
S36Q7 HAPPY/UNHAPPY TO MOVE-W1
Wouldn't
Very A little make any A little Very
unhappy | happy difference happy happy Total
BMI sever Count 6. 9. 2a 1, 2a 20
(Binned) thinness % within S36Q7 A% 5% 1% 2% A% 3%
uw HAPPY/UNHAPPY TO
MOVE-W1
moderate Count 14, 14, 8. 64 3a 45
thinness % within S36Q7 1.0% .9% 5% 1.0% % 8%
uw HAPPY/UNHAPPY TO
MOVE-W1
mild thinnes Count 39, 35, 28, 13, 4, 119
uw % within S36Q7 2.7% 2.1% 1.6% 2.2% 9% | 2.0%
HAPPY/UNHAPPY TO
MOVE-W1
normal Count 611, 684, 674, 249, 200, 2418
weight % within S36Q7 41.7% | 41.7% 39.6% | 43.1% | 43.4%| 41.4%
HAPPY/UNHAPPY TO
MOVE-W1
pre-obese  Count 474, 529, 569, 175, 141, 1888
% within S36Q7 32.3% | 32.3% 33.4%| 30.3%| 30.6%| 32.3%
HAPPY/UNHAPPY TO
MOVE-W1
obese class Count 189, 219, 257, 7, 62, 804
I % within S36Q7 12.9% | 13.4% 15.1% | 13.3%| 13.4%| 13.8%
HAPPY/UNHAPPY TO
MOVE-W1
obese class Count 84, 101, 103, 36, 31, 355
I % within S36Q7 5.7% 6.2% 6.1% 6.2% 6.7%| 6.1%
HAPPY/UNHAPPY TO
MOVE-W1
obese class Count 49, 48, 61, 21, 18, 197
il % within S36Q7 3.3% 2.9% 3.6% 3.6% 3.9%| 3.4%
HAPPY/UNHAPPY TO
MOVE-W1
Total Count 1466 1639 1702 578 461| 5846
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% within S36Q7 100.0% | 100.0% 100.0% [ 100.0% | 100.0% | 100.0%
HAPPY/UNHAPPY TO
MOVE-W1
Group Statistics
A20 HAPPY-PQ N Mean Std. Deviation Std. Error Mean
BMI Yes 4891 26.5273 5.97833 .08548
No 189 27.4922 6.62096 .48160
Group Statistics
S20Q6A MALE FRIEND 1-
FRIENDS HOUSE-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 2604 26.8779 5.91451 .11590
No 2829 26.4494 6.14500 .11553
Group Statistics
S20Q7A MALE FRIEND1-
MEET AFTER SCHOOL-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 2900 26.5456 5.76949 10714
No 2530 26.7733 6.31635 .12558
Group Statistics
S20Q8A MALE FRIEND1-TIME
LAST WEEKEND-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 2895 26.5932 5.78855 .10758
No 2536 26.7281 6.31417 .12538
Group Statistics
S20Q9A MALE FRIEND1-TALK
ABOUT A PROB-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 2737 26.5830 5.66053 .10820
No 2695 26.7309 6.39931 12327
Group Statistics
S20Q10A MALE
FRIEND1-TALK ON
PHONE-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 3837 26.4580 5.75256 .09287
No 1596 27.1277 6.65530 .16659
Group Statistics
S20Q1A FEMALE FRIEND1-
SCHOOL-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 4828 26.4611 5.91607 .08514
No (skip to Q.6) 408 27.8924 6.59925 .32671
Group Statistics
S20Q6A FEMALE FRIEND 1-
FRIENDS HOUSE-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 2525 26.4418 5.63003 11204
No 2714 26.6891 6.29346 .12080
Group Statistics
S20Q2A FEMALE
FRIEND1-GRADE-W1 N Mean Std. Deviation Std. Error Mean
BMI >=10 2477 27.1800 5.89691 .11848
<10 2351 25.6870 5.83201 .12028

Group Statistics




S20Q7A FEMALE FRIEND1-
MEET AFTER SCHL-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 2798 26.3871 5.72751 .10828
No 2439 26.7681 6.24292 12641
Group Statistics
S20Q8A FEMALE
FRIEND1-TIME LAST
WKEND-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 2780 26.4059 5.68247 10777
No 2460 26.7538 6.30197 .12706
Group Statistics
S20Q9A FEMALE
FRIEND1-DISCUSS A
PROB-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 3169 26.4518 5.70249 .10130
No 2070 26.7518 6.38648 .14037
Group Statistics
S20Q10A FEMALE
FRIEND1-TALK ON
PHONE-W1 Mean Std. Deviation Std. Error Mean
BMI Yes 4033 26.4950 5.89129 .09277
No 1207 26.8175 6.27688 .18067
Group Statistics
S3Q23A HAVE FOR
BREAKFAST-MILK-W1 N Mean Std. Deviation Std. Error Mean
BMI Marked 3407 26.2654 5.77249 .09890
Not marked 2471 27.1629 6.36513 .12805
Group Statistics
S3Q23B HAVE FOR
BREAKFAST-
COFFEE/TEA-W1 N Mean Std. Deviation Std. Error Mean
BMI Marked 398 26.2969 6.17984 30977
Not marked 5480 26.6678 6.03431 .08151
Group Statistics
S3Q23C HAVE FOR
BREAKFAST-CEREAL-W1 N Mean Std. Deviation Std. Error Mean
BMI Marked 3045 26.1433 5.77358 .10463
Not marked 2833 27.1795 6.27956 .11798
Group Statistics
S3Q23D HAVE FOR
BREAKFAST-
FRUIT/JUICE-W1 N Mean Std. Deviation Std. Error Mean
BMI Marked 2017 26.2697 5.76079 .12827
Not marked 3861 26.8376 6.17925 .09945
Group Statistics
S3Q23E HAVE FOR
BREAKFAST-EGGS-W1 N Mean Std. Deviation Std. Error Mean
BMI Marked 990 27.1142 6.45374 .20511
Not marked 4888 26.5472 5.95429 .08517
Group Statistics
S3Q23F HAVE FOR
BREAKFAST-MEAT-W1 N Mean Std. Deviation Std. Error Mean
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BMI Marked 663 27.2705 6.51854 25316
Not marked 5215 26.5629 5.97744 .08277
Group Statistics
S3Q23G HAVE FOR
BREAKFAST-SNACK
FOODS-W1 N Mean Std. Deviation Std. Error Mean
BMI Marked 391 26.1524 5.91633 .29920
Not marked 5487 26.6776 6.05250 .08171
Group Statistics
S3Q23H HAVE FOR
BREAKFAST-
BREAD/TOAST-W1 N Mean Std. Deviation Std. Error Mean
BMI Marked 2140 26.3665 5.99273 .12954
Not marked 3738 26.8008 6.06901 .09927
Group Statistics
S3Q231 HAVE FOR
BREAKFAST-OTHER-W1 N Mean Std. Deviation Std. Error Mean
BMI Marked 720 26.2122 5.75124 21434
Not marked 5158 26.7028 6.08237 .08469
Group Statistics
S3Q23J HAVE FOR
BREAKFAST-NOTHING-W1 N Mean Std. Deviation Std. Error Mean
BMI Marked 1158 27.7463 6.45447 .18967
Not marked 4720 26.3719 5.90885 .08601
BMI (Binned) * S3Q1 GENERAL HEALTH-W1 Crosstabulation
S3Q1 GENERAL HEALTH-W1
Very
Excellent| good Good Fair Poor Total
BMI sever thinness Count 4, 8a Ta 1. Oa 20
(Binned)  UW % within S3Q1 GENERAL 2% 3% 5% 3% 0% 3%
HEALTH-W1
moderate Count 16, 18, 10, 1, 0a 45
thinness UW % within S3Q1 GENERAL 1.0% 8% 7% 3% .0% 8%
HEALTH-W1
mild thinnes UW  Count 45, 48, 22, 6, 0a 121
% within S3Q1 GENERAL 2.7% 2.0% 1.5% 1.6% .0% 2.1%
HEALTH-W1
normal weight Count 753, 1064, 519, 87, Sa,b, ¢ 2428
% within S3Q1 GENERAL 45.5% 445% | 36.2% | 23.1% | 20.8% | 41.3%
HEALTH-W1
pre-obese Count 5354 7784 458, 123, 6a 1900
% within S3Q1 GENERAL 32.3% 32.6% | 32.0% | 32.7%| 25.0%| 32.3%
HEALTH-W1
obese class | Count 212,y 285, 236, 68, ¢ 8. 809
% within S3Q1 GENERAL 12.8% 11.9% | 16.5% | 18.1% | 33.3% | 13.8%
HEALTH-W1
obese class Il Count 65, 130, 111, 49, 2a,b, ¢ 357
% within S3Q1 GENERAL 3.9% 5.4% 7.8%| 13.0% 8.3% 6.1%
HEALTH-W1
obese class llI Count 25, 59, 69, 41, 3b,c 197
% within S3Q1 GENERAL 1.5% 2.5% 48% | 10.9% | 12.5% 3.4%
HEALTH-W1
Total Count 1655 2390 1432 376 24 5877
% within S3Q1 GENERAL 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
HEALTH-W1
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BMI (Binned) * S3Q28 WEIGHT IMAGE-W1 Crosstabulation

S3Q28 WEIGHT IMAGE-W1

About
Very Slightly the right Slightly Very
underweight | underweight | weight | overweight | overweight | Total
BMI sever thinness Count 3a 12, 5p Op 0a, b 20
(Binned) UW % within S3Q28 2.5% 1.4% 2% 0% 0% 3%
WEIGHT
IMAGE-W1
moderate Count 5a 17,0 21, 2¢ Op, c 45
thinness UW o5 within S3Q28 4.2% 2.0% 7% 1% .0% 8%
WEIGHT
IMAGE-W1
mild thinnes Count 13, 55, 52 1. Ob, c 121
uw % within S3Q28 11.0% 6.6% 1.7% 1% 0% | 2.1%
WEIGHT
IMAGE-W1
normal weight Count 63ab 481, 1579, 291, 144 2428
% within S3Q28 53.4% 57.3% 51.0% 17.9% 7.0% | 41.3%
WEIGHT
IMAGE-W1
pre-obese Count 18,1 227, 1001, 6214 32, 1899
% within S3Q28 15.3% 27.1% 32.3% 38.3% 16.1% | 32.3%
WEIGHT
IMAGE-W1
obese class| Count 5a.b 37 339, 388; 40, 809
% within S3Q28 4.2% 4.4% 10.9% 23.9% 20.1% | 13.8%
WEIGHT
IMAGE-W1
obese class Il Count dap 8p 85, 206, 544 357
% within S3Q28 3.4% 1.0% 2.7% 12.7% 27.1% 6.1%
WEIGHT
IMAGE-W1
obese class Il Count Ta 2p 14, 114, 59, 196
% within S3Q28 5.9% 2% 5% 7.0% 29.6% 3.3%
WEIGHT
IMAGE-W1
Total Count 118 839 3096 1623 199 5875
% within S3Q28 100.0% 100.0% | 100.0% 100.0% 100.0% | 100.0%
WEIGHT
IMAGE-W1
BMI (Binned) * 62.m LIKES SELF Crosstabulation
62.m LIKES SELF
Strongly Neither agree Strongly
agree Agree nor disagree | Disagree | disagree Total
BMI sever thinness Count Ta 2a 2a Oa 1. 12
(Binned)  UW % within 62.m 6% 2% 3% .0% 1% 3%
LIKES SELF
moderate Count 7a 11, 4, 1, 1. 24
thinness UW o4 within 62.m 6% 8% 6% 2% 7% 6%
LIKES SELF
mild thinnes Count 28, 34, 13, 4, 2a 81
uw % within 62.m 23%| 2.6% 1.9% 1.0% 1.3% | 2.1%
LIKES SELF
normal weight Count 554, 546, 1 27541 146y, 504, b 1571
% within 62.m 44.8% | 41.6% 39.4% 36.1% 33.3% | 41.3%
LIKES SELF
pre-obese Count 381, 425, 242, 136, 50. 1234
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% within 62.m 30.8% | 32.4% 34.7%| 33.7% 33.3% | 32.5%
LIKES SELF
obese class| Count 171, 185, 88, 62, 25, 531
% within 62.m 13.8% | 14.1% 12.6% | 15.3% 16.7% | 14.0%
LIKES SELF
obese class Il Count 58. 744 b 49, 1 37 1140 229
% within 62.m 4.7% 5.6% 7.0% 9.2% 7.3% 6.0%
LIKES SELF
obese class Il Count 31, 35ab 254 b 18,1 10, 119
% within 62.m 2.5% 2.7% 3.6% 4.5% 6.7% 3.1%
LIKES SELF
Total Count 1237 1312 698 404 150| 3801
% within 62.m 100.0% | 100.0% 100.0% | 100.0% 100.0% | 100.0%
LIKES SELF
Group Statistics
S28Q1 EVER SMOKED A
CIGARETTE-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 3334 26.9189 6.00712 .10404
No (skip to Q.9) 2505 26.2694 6.08828 12164
Group Statistics
S280Q12 DRINK ALCOHOL
> 2-3 TIMES-W1 N Mean Std. Deviation Std. Error Mean
BMI Yes 3298 26.9179 5.97699 .10408
No (skip to Q.29) 2536 26.2810 6.13053 12174
BMI (Binned) * S9Q3 RESIST SEX IF NO BIRTH CONTROL-W1 Crosstabulation
S9Q3 RESIST SEX IF NO BIRTH CONTROL-W1
Neither | never
sure want to
Very | Moderately nor Moderately | Very use birth
sure sure unsure unsure unsure | control Total
BMI sever Count 1. Oa b Oa b lab 2 Oa b 4
(Binned) thinness o4 within S9Q3 .0% 0% .0% 6% 9% .0% 1%
uw RESIST SEX IF NO
BIRTH CONTROL-
W1
moderate Count 5a 1. 1. 2a 2a 1. 12
thinness o4 within S9Q3 2% 1% 2% 1.1% 9% 2.1% 3%
uw RESIST SEX IF NO
BIRTH CONTROL-
W1
mild Count 28, 8a Ta 6a 4, Oa 53
thinnes o4 within S9Q3 1.2% 11%| 1.2% 3.4% | 1.9% 0% | 1.3%
uw RESIST SEX IF NO
BIRTH CONTROL-
W1
normal Count 882, 265, 202, 634, 51, 13. b 1476
weight % within S9Q3 38.3% 37.9% | 35.6% 35.6% | 24.1% 27.7% | 36.9%
RESIST SEX IF NO
BIRTH CONTROL-
W1
pre- Count 797, 246, 194, 55, 84, 20, 1396
obese % within S9Q3 34.6% 35.2% | 34.2% 31.1% | 39.6% 42.6% | 34.9%
RESIST SEX IF NO
BIRTH CONTROL-
W1
obese Count 349, 109, 95, 27, 42, 10, 632
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class| % within S9Q3 15.2% 15.6% | 16.7% 15.3% | 19.8% 21.3% | 15.8%
RESIST SEX IF NO
BIRTH CONTROL-
W1
obese Count 146, 44, 45, 11, 21, 1, 268
class II % within S9Q3 6.3% 6.3% 7.9% 6.2% 9.9% 2.1% 6.7%
RESIST SEX IF NO
BIRTH CONTROL-
W1
obese Count 94, 26, 24, 12, 64 2a 164
class Il 94 within S9Q3 4.1% 37%| 4.2% 6.8% | 2.8% 43%| 4.1%
RESIST SEX IF NO
BIRTH CONTROL-
W1
Total Count 2302 699 568 177 212 47 4005
% within S9Q3 100.0% 100.0% | 100.0% 100.0% | 100.0% 100.0% | 100.0%
RESIST SEX IF NO
BIRTH CONTROL-
W1
BMI (Binned) * 62.n DOING EVERYTHNG RIGHT Crosstabulation
62.n DOING EVERYTHNG RIGHT
Neither
Strongly agree nor Strongly
agree Agree disagree Disagree | disagree Total
BMI sever Count 2a 5a 4, Oa 1. 12
(Binned)  thinness UW o4 within 62.n DOING A% A% 3% 0% 5% 3%
EVERYTHNG RIGHT
moderate Count 4, 6a 11, 2a 1. 24
thinness UW o4 within 62.n DOING 9% 5% 8% 3% 5% 6%
EVERYTHNG RIGHT
mild thinnes  Count 8a 32, 25, 12, 3a 80
uw % within 62.n DOING 1.8% 2.7% 1.9% 1.9% 1.6% 2.1%
EVERYTHNG RIGHT
normal Count 196, 505, 546, 261, 68, 1576
weight % within 62.n DOING 43.9% | 43.3% 40.8% 40.4% 36.2% | 41.6%
EVERYTHNG RIGHT
pre-obese Count 131, 369, 443, 222, 58, 1223
% within 62.n DOING 29.4% | 31.6% 33.1% 34.4% 30.9% | 32.3%
EVERYTHNG RIGHT
obese class | Count 64, 150, 178, 97, 37a 526
% within 62.n DOING 14.3% | 12.9% 13.3% 15.0% 19.7% | 13.9%
EVERYTHNG RIGHT
obese class Count 28, 65, 87a 34, 13, 227
I % within 62.n DOING 6.3% 5.6% 6.5% 5.3% 6.9% 6.0%
EVERYTHNG RIGHT
obese class Count 13, 34, 45, 18, 7a 117
mn % within 62.n DOING 2.9%| 2.9% 3.4% 2.8% 3.7%| 3.1%
EVERYTHNG RIGHT
Total Count 446 1166 1339 646 188 3785
% within 62.n DOING 100.0% | 100.0% 100.0% | 100.0% 100.0% | 100.0%
EVERYTHNG RIGHT
BMI (Binned) * S3Q39 WEAR HELMET WHILE CYCLING-W1 Crosstabulation
S3Q39 WEAR HELMET WHILE CYCLING-W1
Never
Most of rides a
Never | Rarely | Sometimes | the time | Always | bicycle Total
BMI sever Count 10, Oa Oa Oa 3a 7a 20
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(Binned) thinness

uw

% within S3Q39
WEAR HELMET
WHILE CYCLING-
w1

3% .0%

.0%

.0%

1.5%

4%

3%

moderate
thinness
uw

Count

% within S3Q39
WEAR HELMET
WHILE CYCLING-
w1

25,
T%

6p
2.8%

2a. b
1.3%

23‘ b
1.4%

3a. b
1.5%

7a
4%

45
.8%

mild thinnes
uw

Count

% within S3Q39
WEAR HELMET
WHILE CYCLING-
W1

674,
2.0%

Ga, b, c
2.8%

Sa, b, c
3.2%

9
6.4%

10y, ¢
4.9%

24,
1.4%

121
2.1%

normal
weight

Count

% within S3Q39
WEAR HELMET
WHILE CYCLING-
W1

1404,
40.9%

103.
47.5%

75,
48.4%

69,
48.9%

92,
44.7%

686,
39.8%

2429
41.3%

pre-obese

Count

% within S3Q39
WEAR HELMET
WHILE CYCLING-
w1

1120,
32.6%

61,
28.1%

39,
25.2%

42,
29.8%

704
34.0%

568,
32.9%

1900
32.3%

obese class
|

Count

% within S3Q39
WEAR HELMET
WHILE CYCLING-
W1

469,
13.7%

30a
13.8%

20,
12.9%

9
6.4%

19,
9.2%

262,
15.2%

809
13.8%

obese class
Il

Count

% within S3Q39
WEAR HELMET
WHILE CYCLING-
W1

228,
6.6%

Sa
2.3%

7a
4.5%

8a
5.7%

Sa
2.4%

104,
6.0%

357
6.1%

obese class
11}

Count

% within S3Q39
WEAR HELMET
WHILE CYCLING-
w1

111,
3.2%

6a
2.8%

7a
4.5%

2
1.4%

4a
1.9%

67,
3.9%

197
3.4%

Total

Count

% within S3Q39
WEAR HELMET
WHILE CYCLING-
w1

3434
100.0%

217
100.0%

155
100.0%

141
100.0%

206
100.0%

1725
100.0%

5878
100.0%

BMI (Binned) * S3Q40 FREQ-RIDE A MOTORCYCLE-W1 Crosstabulation

S3Q40 FREQ-RIDE A MOTORCYCLE-W1

Never
(skip to
Q.42)

Once or
twice

About
once a
month

About
once a
week

Almost
every day

Total

BMI
(Binned)

sever
thinness
uw

Count

% within S3Q40 FREQ-

RIDE A

MOTORCYCLE-W1

18,
4%

1,
1%

0a
.0%

1,
.6%

0a
.0%

20
3%

moderate
thinness
uw

Count

% within S3Q40 FREQ-

RIDE A

MOTORCYCLE-W1

36,1
.8%

2
3%

23, b
1.0%

la, b
.6%

4a
2.6%

45
.8%

mild thinnes
uw

Count

% within S3Q40 FREQ-

RIDE A

MOTORCYCLE-W1

101,
2.2%

12,
1.6%

4a
1.9%

3a
1.9%

1,
.6%

121
2.1%

normal

Count

1915,

311,

172

65,

61,

2429
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weight % within S3Q40 FREQ- 41.5% 41.7% 36.7% 41.9% 39.1% | 41.3%
RIDE A
MOTORCYCLE-W1
pre-obese Count 1495, 234, 73a 49, 49, 1900
% within S3Q40 FREQ- 32.4% 31.4% 34.8% 31.6% 31.4% | 32.3%
RIDE A
MOTORCYCLE-W1
obese class Count 624, 108, 33, 20, 24, 809
I % within S3Q40 FREQ- 13.5% 14.5% 15.7% 12.9% 15.4% | 13.8%
RIDE A
MOTORCYCLE-W1
obese class Count 275, 50, 12, 11, 9 357
I % within S3Q40 FREQ- 6.0% 6.7% 5.7% 7.1% 5.8% 6.1%
RIDE A
MOTORCYCLE-W1
obese class Count 147, 28, 9 5a 84 197
il % within S3Q40 FREQ- 3.2% 3.8% 4.3% 3.2% 51%| 3.4%
RIDE A
MOTORCYCLE-W1
Total Count 4611 746 210 155 156 5878
% within S3Q40 FREQ- 100.0% | 100.0% 100.0% 100.0% | 100.0% | 100.0%
RIDE A
MOTORCYCLE-W1
BMI (Binned) * S3Q41 FREQ-WEAR MOTORCYCLE HELMET-W1 Crosstabulation
S3Q41 FREQ-WEAR MOTORCYCLE HELMET-W1
Most of
Never | Rarely | Sometimes | thetime | Always | Total
BMI sever Count 0a 0a Oa 0a 2a 2
(Binned)  thinness UW o4 within S3Q41 FREQ- 0% 0% 0% 0% 3% 2%
WEAR MOTORCYCLE
HELMET-W1
moderate Count 2, 1, 1. 0, 5, 9
thinness UW o4 within S3Q41 FREQ- 5%| 1.3% 1.4% 0% 8% 7%
WEAR MOTORCYCLE
HELMET-W1
mild thinnes  Count 5a 5p lab lab 8a 20
uw % within S3Q41 FREQ- 1.3% 6.7% 1.4% 1.2% 1.2% 1.6%
WEAR MOTORCYCLE
HELMET-W1
normal Count 134, 29,1 3140 37ap 283, 514
weight % within S3Q41 FREQ- 34.1% | 38.7% 44.3% 44.0% | 43.9% | 40.6%
WEAR MOTORCYCLE
HELMET-W1
pre-obese Count 135, 18, 20, 25, 207, 405
% within S3Q41 FREQ- 34.4% | 24.0% 28.6% 29.8% | 32.1% | 32.0%
WEAR MOTORCYCLE
HELMET-W1
obese class | Count 57 12, 9, 18, 89, 185
% within S3Q41 FREQ- 14.5% | 16.0% 12.9% 21.4% | 13.8% | 14.6%
WEAR MOTORCYCLE
HELMET-W1
obese class Count 37a 8a,b Tab 2ab 28y 82
I % within S3Q41 FREQ- 9.4% | 10.7% 10.0% 2.4% 4.3% 6.5%
WEAR MOTORCYCLE
HELMET-W1
obese class Count 23, 2, 1, 1, 23, 50
Il % within S3Q41 FREQ- 59%| 2.7% 1.4% 1.2%| 3.6%| 3.9%
WEAR MOTORCYCLE
HELMET-W1
Total Count 393 75 70 84 645 1267
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% within S3Q41 FREQ- | 100.0% | 100.0% 100.0% 100.0% | 100.0% | 100.0%
WEAR MOTORCYCLE
HELMET-W1
BMI (Binned) * S3Q42 FREQ-WEAR SEAT BELT IN CAR-W1 Crosstabulation
S3Q42 FREQ-WEAR SEAT BELT IN CAR-W1
Most of
Never | Rarely | Sometimes| thetime | Always | Total
BMI sever thinness Count 1. 3a 1. 4, 11, 20
(Binned)  UW % within S3Q42 FREQ- 3% 7% 1% 3% A% 3%
WEAR SEAT BELT IN
CAR-W1
moderate Count 1. 2a Ta 6a 29, 45
thinness UW o4 within S3Q42 FREQ- 3% 5% 9% 5% | 1.0% 8%
WEAR SEAT BELT IN
CAR-W1
mild thinnes Count Ta Ta 15, 25, 67, 121
uw % within S3Q42 FREQ- 2.3% 1.6% 1.8% 2.0% 2.2% 2.1%
WEAR SEAT BELT IN
CAR-W1
normal weight Count 102, | 173, 321, 562, | 1271, 2429
% within S3Q42 FREQ- 33.3% | 39.6% 39.2% 44.1% | 41.8% | 41.3%
WEAR SEAT BELT IN
CAR-W1
pre-obese Count 113, 145, 270, 399, 973. 1900
% within S3Q42 FREQ- 36.9% | 33.2% 33.0% 31.3% | 32.0%| 32.3%
WEAR SEAT BELT IN
CAR-W1
obeseclass| Count 49, 64, 109, 163, 424, 809
% within S3Q42 FREQ- 16.0% | 14.6% 13.3% 12.8% | 13.9% | 13.8%
WEAR SEAT BELT IN
CAR-W1
obese class Il Count 16, 30, 64, 78a 169, 357
% within S3Q42 FREQ- 5.2% 6.9% 7.8% 6.1% 5.6% 6.1%
WEAR SEAT BELT IN
CAR-W1
obese class Il Count 17, 13, 31, 37, 99, 197
% within S3Q42 FREQ- 5.6% 3.0% 3.8% 2.9% 3.3% 3.4%
WEAR SEAT BELT IN
CAR-W1
Total Count 306 437 818 1274 3043 5878
% within S3Q42 FREQ- 100.0% | 100.0% 100.0% 100.0% | 100.0% | 100.0%
WEAR SEAT BELT IN
CAR-W1
BMI (Binned) * S3Q43 FREQ-DRINK ALCOHOL AND DRIVE-W1 Crosstabulation
S3Q43 FREQ-DRINK ALCOHOL AND DRIVE-W1
2o0r3 4o0r5 6 or more
Never | 1time times times times Total
BMI sever Count 19, 1. Oa Oa Oa 20
(Binned)  thinness UW o5 within S3Q43 FREQ- 3% 9% 0% 0% 0% 3%

DRINK ALCOHOL AND
DRIVE-W1
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moderate Count 44, 0. 1. 0. 0. 45
thinness UW o4 within S3Q43 FREQ- 8% .0% 1.4% .0% .0% 8%
DRINK ALCOHOL AND
DRIVE-W1
mild thinnes Count 120, 1. 0. 0. 0. 121
uw % within S3Q43 FREQ- 2.1% 9% .0% .0% 0%| 21%
DRINK ALCOHOL AND
DRIVE-W1
normal weight Count 2352, 41, 24, 5a 7a 2429
% within S3Q43 FREQ- 415% | 37.6% | 34.8%| 31.3% 36.8% | 41.3%
DRINK ALCOHOL AND
DRIVE-W1
pre-obese Count 1827, 38. 24, 5a 4, 1898
% within S3Q43 FREQ- 32.3% | 34.9%| 34.8%| 31.3% 21.1% | 32.3%
DRINK ALCOHOL AND
DRIVE-W1
obese class| Count 778, 16, 9 4, 2a 809
% within S3Q43 FREQ- 13.7% | 14.7%| 13.0%| 25.0% 10.5% | 13.8%
DRINK ALCOHOL AND
DRIVE-W1
obese class Il Count 334, 12, 64 1. 4, 357
% within S3Q43 FREQ- 5.9% | 11.0% 8.7% 6.3% 21.1%| 6.1%
DRINK ALCOHOL AND
DRIVE-W1
obese class Count 188, Op 5a lab 2a 196
m % within S3Q43 FREQ- 3.3% .0% 7.2% 6.3% 105% | 3.3%
DRINK ALCOHOL AND
DRIVE-W1
Total Count 5662 109 69 16 19| 5875
% within S3Q43 FREQ- 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

DRINK ALCOHOL AND
DRIVE-W1
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PART 3

An empirical analysis of childhood
obesity: the role of cultural norms,
built environment and socio-
economic status
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Introduction

The goal of the third part is to examine how saonomic status, cultural norms and
other behavioral factors affect overweight and apas children. We model obesity as
the result of genetics, environment and culturarm® For each of these three
components we have chosen proxy variables andtimats their effect on overweight
and obesity rates we use probit. The paper is argdras follows. The first Chapter
sheds light upon the most recent trends in childhobesity in the United States and
briefly discussessome public programs that addiesobesity spread-out. Chaptertwo
proposes a simple model on childhood obesitydisgsuesent evidence on the factors that
increase the probability of being obese in childaed presents the research hypothesis.
The third Chapter describes the National SurveyChfldren Health and the fourth
presents the results of probit models of this aalylhe fifth Chapter draws conclusion

and advances hypothesis for future research.
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CHAPTER 1
Childhood obesity in the United States

1.1 Key statistics on obesity rates and its costs

Tackling childhood obesity is currently one of thain goals of the public health system
of the United States. According to the Centre fise@se and Control Prevention of the
United States approximately 17% (or 12.5 milliohkbildren and adolescents aged 2-19
years are obese and since 1980 obesity prevalenoegachildren and adolescents has
almost tripled. Overweight and obese rates diffabrag ethnic disparities. For example,
in 2007-2008, Hispanic boys, aged 2 to 19 yearse wegnificantly more likely to be
obese than non-Hispanic white boys, and non-Higphafack girls were significantly
more likely to be obese than non-Hispanic whitésgi€enters for Diseases Control and
Prevention, CDC). Obesity is not a public conceonfmed to United States and
increasing rates have been observed in all the OEQInhtries as well as in many
transitional economies, as for example China andxidde (1). The International

Association of the Study of Obesity (IASO) and,tiattarly, the International obesity
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Task Force (IOTF) estimated that up to 200 millexhools aged children are either
overweight or obese, of those 40-50 million aresified as obesé

Obesity has become a public concern because ahtheasing costs on the healthcare
system, especially for individuals eligible for Meaid and Medicare. Bhattacharya and
Bundor estimated that, in the United States, irirgphealthcare costs of obesity are
paid in the form of lower wages of obese workersase of employer-sponsored health
insurance(2). Obesity is known to be related toghdr health risks because of diabetes,
for example it has been shown that body weightletgs cholesterol metabolism in type
2 diabetes such that, with increasing insulin tasrse, cholesterol absorption is lowered
and cholesterol synthesis increased (3).As we laready seen in Part 2, the US
National Vital Statistics Report released in DecemB010 also reported thdthe
preliminary estimate of life expectancy at birth floe total population in 2008 is 77.8%
years. This represents a decrease in life expegtafidd.1 year relative to 20074).
Diseases of heart, malignant neoplasm, chronic lameér respiratory disease and
cerebrovascular diseases are listed as the foun mauses of death among US
population. The relation between body weight andrtality risk associated with
cardiovascular disease is however controversialegent Canadian study, for example,
showed that underweight and severe obEsigye associated with a higher risk of
mortality. This association was not verified forveeely overweight and obese (5).
Another great concern is related to childhood digesinhealthy food habits develop in
infancy and childhood has been recognized to be adnthe leading causes of adult

obesity and diet-related diseases (6). This issteé@d into higher social costs for health

16 International Obesity Task Force, Obesity & Research
17 See Who Classification http://apps.who.int/bmi/index.jsprintroPage=intro 3.html or Tab3 2.1 of Part 2.
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systems and into monetary, personal and interpafsarsts for individuals. There is
large empirical evidence - coming from both natloaad international reports and
academic research — showing that ethnic minorgies more exposed to obesity and
overweight. In the United States, the highest iec@k has been observed for Native
Americans. In 2007 the US Department of Human aedltd Service published a Report
with the aim of investigating all factors that mbg related to the higher incidence of
obesity in American Indians and Asian Natives(héotlke Al/ANS) through a review of
all surveys and interventions conducted so far THe report concludes with some
remarks about directions for future research. Thablpm of childhood obesity has
become one of the priorities of the policy agendéhe United States especially with the
launch of the campaighet’'s Moveby Michelle Obama in February 2010 (for further
details see Part Il). Lowering the risk of beingese since childhood it is of key

importance because played by prevention.

1.2 Measuring obesity in the US: the National Survey for

Children Health

The National Survey for Children Health starte@@93 and, since then, has been carried
out every four years (in 2007 and 2011). The suwag designed to produce national
and state-specific prevalence estimates for a tyared physical, emotional, and
behavioral health indicators and measures of a@mldrexperiences with the health care

system. lIts principal sponsor is the Maternal ahddHealth Bureau, a branch of Health
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Resources and Services Administration (HRSA) thdteaded to the Human and Health
Department. The Maternal and Child Health BureaC\B) has been charged with the
primary responsibility of promoting and improvirtiethealth of the nation’s mothers and
children. The mission of the Maternal and Child He8ureau is to assure the continued
improvement in the health, safety, and well-beirigath America’s women, infants,
children, adolescents, and their families (10, 2Bhe Bureau also seeks to ensure that
“there is equal access for all to quality healthrean a supportive, culturally competent,
family and community setting23, 24).

Additional financial and logistical support to tNSSCH has been given by the Centre for
Disease and Control Prevention and, specificalythe National Center for Infectious
Diseases and by the National Center for Healthsit, the latter in charge of doing the
survey.

The survey was also designed to achieve (or canéito achieve) the following goals:

= To characterize children’s health status, undedstaheir families and
communities, and identify the challenges they fixceavigating the health care
system.

» To help Federal and State Title V prograin® find the data invaluable for
planning and evaluating programs.

= Help researchers and public policy analysts ateSéaid Federal levels to use

these data to assess issues such as the prevalencensured children, the

18 The Title V Maternal and Child Health Program is the Nation’s oldest Federal-State partnership. See also
http://mchb.hrsa.gov/programs/titlevgrants/index.html for further information about the Program.
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relationship of family health to children’s heal#nd the impact of state programs
on children’s health and well-being.
= Provide baseline estimates for several MCHB conmgpaobjectives for Healthy

People 2010 (and 2020).

Prevention plays a fundamental role in the heafthcgystem of the United States
especially for those ranges of population that tcafford to pay a private insurance but
are not enough poor to have the right to be intedran Medicaid or Medicare. The

problem is even more serious as the number of holgseomponents increases.

1.2.1Sample and Questionnaire

The sampling of the NSCH is based on the Nationahdinization Survey that is a
broader scope survey with the aim of monitoring liealth status of the population. A
random-digit-dial sample of households with at lease child less than 18 years of age
was selected from each of the 50 States and theidDisf Columbia. Interviews were
conducted using Computer Assistance Telephonevieteing (CATI) system. The
respondent was the adult in a household who was knosvledgeable about the sampled
child’s health and health care. In over 95% of letwadds, the respondent was the child’s
mother/female guardian or father/male guardiana $otential bias for the results is due
to the fact that the answers were parent repotte®2003, 102,353 interviews were
performed. Of these, 101,306 were cases that coedptee entire interview and 1,047

were partially completed. The weighted overall e rate was 55.3%. The interview
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completion rate, a measure of the proportion of mleted interviews among known
households with children, was 68.8%. The screeaeptetion rate, which measures the
proportion of known households where a residendnted whether or not a child lived in
the household, was 87.8%. The resolution rate catohg the proportion of telephone
numbers that could be positively identified asdestial or nonresidential, was 91.6%.
State response rates ranged from 49.6% in NewyJer€e!.4% in South Dakota, with 32
states achieving overall response rates above 3%®@003 survey has been designed
with the scope of investigating the health of comld in eleven domains. The
guestionnaire was accordingly structured into treesgions: age eligibility screening and
demographic characteristics; health and functistatus; health insurance coverage;
health care access and utilization; medical horady echildhood (0-5 years); middle
childhood and adolescence (6-17 years); family tiontng; parental health;
neighborhood characteristics; additional demogm@pleharacteristics. Particularly
interesting is the concept of medical home.It i§indel by the American Academy of
Pediatrics as a primary care that is: accessiatirmuous, comprehensive, family
centered, coordinated, compassionate, and culfuedfective (10). The survey also

included a series of indicators related to thed®pireviously listed.

1.2.2 Childhood obesity: a review of findings of the National Survey

of Children Health
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In this paragraph we briefly review some findingsnfi the literature that use National
Survey of Children Health surveys. These referenzas be downloaded from the
website of the project http://childhealthdata.argfh/NSCH. The definition of Childhood
Obesity is provided by the Centre for Disease aant©| prevention: For children and
teens, BMI ranges above a normal weight have @iffelabels (overweight and obese).
Additionally, BMI ranges for children and teens adefined so that they take into
account normal differences in body fat between laogkgirls and differences in body fat
at various ages. For more information about BMI fdrildren and teens (also called
BMI-for-age).

Most of the papers associate overweight and obdsitgisparities as racial, socio-
economic andgeographic. For example Singh et &). fdund that race/ethnicity, SES,
non-metropolitan residence, and behavioral facoesndependently related to childhood
and adolescent obesity. Some authors(12, 13, M &lao observed significant regional
disparities across States and warrants that preveefforts targeting individual risk
factors — as well as contextual social and enviremsad factors — may reduce geographic
disparities in childhood and adolescent obesitggBiat al. (15)also found that the odds
of a child’'s being obese or overweight were 20-603gher among children in
neighborhoods with the most unfavorable social @ such as unsafe surroundings,
poor housing, no access to sidewalks, parks arréataon centers. Bethell and al. have
explored the relationship between childhood obesitg school type, National School
Lunch Programme (NSLP) and School Breakfast Program(SBP) eligibility,

membership in sports clubs and other socio-dembgragharacteristics as well as other
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household factors. Results show that a child wkends public school and is eligible for
the NSLP or SBP has a 4.5% higher probability ahdp@verweight (14, 16)

Some researchers studied associations between mséiand health and found how
TV/Video use is associated with a broader rangenefative physical and socio-
emotional health attributes than computer use (%igson et al. (18) examined screen-
based leisure time sedentary behavior and phyaatadity. Boys and girls who engage in
low physical activity and high leisure time sedepntaehavior are two times more likely
to be overweight. Some of them also investigate¢ketion between overweight children
and other psychological disorders such as ADHD temton-Deficit/Hyperactivity
Disorder (19). Similar studies try to relate oveight and obesity rates to other chronic
conditions (for example hearing, vision or learntgtiigabilities such as autism). Results
show that the prevalence of obesity for children-1Q@7 years old without a chronic
condition was 12.2%; the prevalence for childrethvasthma was 19.7%, with hearing
or vision problems was 18.4%, with learning 19.3®th autism 23.4%, with AHDH
was 18.9%. These results would show that if a abhroondition exists, overweight and
obesity rates are higher than when it is not prtesénsimilar study found that the
prevalence of obesity was higher in children wittisam - 30.4% against 23.6% (20).
Other analysis studied the relation between breeditfg, socio-economic variables and
legislation on breastfeeding across States in tBe Results showed that breastfeeding
rate does not vary across different socio-econajrocips but it does vary according to
legislation supporting breastfeeding. Results iatdid that the adjusted odds of being

breastfed were from 2.15 to 5.15 times higherinttsenn than in Oregon (the reference
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State) with a legislation on breastfeeding passtaiden 1999 and 2003. Also children in
states without breastfeeding legislation have higlaels of not being breastfed (21).

Finally other surveys have used the NSCH for edingathe relation between parent-
reported BMI and its actual level. According to Bami et al. (22), compared to
measured data, parent reported data overestimatih@bd overweight among younger

children, but underestimated overweight among attiddren.
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CHAPTER 2
A simple model on childhood obesity

2.1 A theory on obesity and research hypothesis

In a very simple form, we model childhood obesisythe result of four elements: (1)
genetics, (2) built environment, family and schablaracteristics (3) individual and

behavioral characteristics and (4) cultural norms.

Fig. 2.1 A simple model explaining childhood ohesit

4 )

Built Environment,

- ] family and school - Cultural
enetics Characteristics Ind|V|du.a|and coemem
behavioral
\ ) characteristics

Body mass index

Formally the model can be represented with an emquéirm:
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BMI = ag + BgXy + PeXe + BiXi + BenXen

Each explanatory variable is a vector of relevaariables.Geneticsinclude the thrifty
gene and those entire known and unknown genetitgbla that act on body fat storage
accelerating or decelerating the individual meteinol As we have seen in Part I, thrifty
genes are a “heritage” from our ancestors and tioéar is to store fat calories in food
shortage period€£nvironmentincludes all the variables related to the buiNiesnment
and to the variables related to the socio-econastatus of the family of the children
(“the family environment”). Built environment isrgttly related to the urban design of
the neighborhood. A healthy built environment, Btample, includes park, walking
paths, sidewalks or recreational areas that caor falrysical activity and help people to
gather together. The socio-economic variables elsed to family but also to school
environment. The choice of the school a child attiend is driven by family’s income
and education and it is thus not random, assuniiag there is a minimum variety of
choices.Individual and behavioral characteristigday also an important role, such as
behaviors and attitudes towards eating habitshis group, as we explain later in the
paper, we also want to stress the role of psyclhmdbyariables in explaining eating
behaviors as well as other variables such as gemwdshnicity. The fourth component of
the model is the system cotiltural norms The American Institute for Research (AIR)
defines cultural norms dasehavioral patterns that are typical of specificogps. Such
behaviors are learned from parents, teachers, peansl many others whose values,

attitudes, beliefs, and behaviors take place in ¢batext of their own organizational
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culture American Institute of Research). The EncyclopediaPublic Health defines
cultural norms as follows:Passed from one generation to the next, culturahrsoare
the shared, sanctioned, and integrated systemelaf® and practices that characterize
a cultural group. These norms foster reliable gsidier daily living and contribute to the
health and well-being of the group. As prescripsidor correct and moral behavior,
cultural norms lend meaning and coherence to Bf®,well as the means to achieve a
sense of integrity, safety and belonging. Thusmabive beliefs, together with related
values and rituals, confer a sense of order andtrobrupon aspects of life that might
otherwise appear chaotic or unpredictabléEncyclopedia of Public Health). Cultural
norms are strictly related to children health. Edlesome cultural norms contribute to
develop healthy habits as eating regularly fruid &egetables, while others may have a
negative impact on health as, for example, spenting with friends close to fast foods
restaurant (thus increasing the chance of eatirgalthy food) or not practicing any
sport. Understanding the process through whichuralltnorms develop is crucial to
understand how they can be addressed. A drawlaitksoanalysis is that it considers
cultural norms as independent from the built andilfa environment when they may

actually be correlated with it.

2.1.1 Obesity as a calorie imbalance

In its elementary meaning the body mass index @arepresented as a function of the
difference of calorie intake and calorie expendituk steady state is reached when the

amount of calorie intake equals the amount of @lburnt. It is straightforward that an
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increase in weight depends on the fact that tharieaintake is systematically higher than

calorie expenditure.

BMI; = f(C; — Cy)

Calorie intake is related to the all the explanateectors listed above. Taste— to the
extent that flavors of food may induce to eat maréess — is influenced by the capacity
of an individual of feeling sweet or bitter flavoesd there is large evidence that is
genetically affected (8,9). Eating habits are eslatio environment: food eaten depends
on family’s choice and budget constraint and algohle offer and proximity of the food
stores in the neighborhood. Finally eating habrs a result of cultural norms. For
example some religion may affect the likelihoodeaiting certain type of meat. Also
cultural norms developed within the group of frienthy affect the eating habits.
Teenagers may preferspending time together doingesgports rather than eating at a
fast-food. Calorie expenditure is related to gersehiecause our metabolism functioning
depends on automatic process headed to the indivgknetics (9). It is related to the
environment because the possibility of doing plelsiactivity depends on family
financial resources €an people afford to practice a certain sport?and also by the
presence of parks, sidewalks, and recreationalecenn the neighborhood. Finally
calorie expenditure is related to culture norms#&a@mple suppose that some individuals
give a great value to sports or to be part of entddeople who value sport by itself are
more likely to have a higher predisposition towapdg/sical activity than those who
don't.

The role of genetics is usually studied compariefdviors of twins or using biological
sample. Given that in the National Health Surveydweenot have any information or
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proxy for genetics, our research goals are taildoedaddressing the role of built and

family environment and the role of cultural norms.

2.2 Model formalization: Ordered Probit

In this paragraph | will describe the initial warkave done with the data. The first step
was to reduce the questionnaire’s length takingtloeitquestions beyond the scope of the
analysis. Each observation has been weighted deroto allow the sample to be
representative of the US population. Given the dempample design of the survey, data
where analyzed with STATA 12necessary to estimatenarginal effects of the probit
model. Using software that allow analyzing compéanple design is recommended to
avoid a too low estimation of standard errors (10).

We have framed our analysis using a discrete choadel and, specifically, | opted for a
probit. The choice between a probit or a logit nisdkepends on the type of dependent
variable. If we can reasonably assume that therakgre variable is a proxy for the true
underlying variable which is normally distributethen the probit model should be
chosen. Otherwise if the dependent variable isidensd to be a truly qualitative and
binomial character, then logit modeling should befgrred (24). Green also says thiat “
is difficult to justify the choice of one distrilbrt over the other on theoretical grounds
(...) in most applications it seems not to make tachhdifference”.The body mass

index is a continuous variable and it has been shovbe normally distributed across the
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population despite its distribution has been stiitmwvard right in recent years (25, 26).
Parent-reported BMI is a good proxy of the real BRR).

From the theory analyzed above we know that the BMeégory of individual is the
result ofk explanatory variables. The matrix of all valuesusnmarized for simplicity by
the valueZ;. In the underlying and unobservable model of BMI welude genetics,

environmental and individual features and cultm@ms.

K
BMIl = ZﬁkXik +Ei = Zi +Ei
k=1

In our dataset there is no useful information alibatinfluence of genetics and thus we
explore the influence of individual and behaviorhhracteristics, environmental factors
and cultural norms. We assume that our populatpon average, generically stable. We
also include some questions investigating behalvpatierns related to obesity. Eagh

is the coefficient associated to tté&" variable. Probit models are applied when the
dependent variable is categorical. In case of Bdlexample, instead of observing raw
values, using categories associated with weightst@ence with health status) is more
useful to observe the effect of specific factors.tiis purpose BMI was split in four
categories: underweight, healthy weight, overweightl obese. Since we focus on
obesity, underweight individuals have been ruled foom the analysis (4.1% of the
overall sample falls below thé"Sercentile). The categorization has been baseithen
percentile distribution threshold given by the COE&hing from healthy weight to obese

the formalization is the following:

Y,=1 ifD;< 6,
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Y, =2 if8,<D;< 6,

Y,=3 ifD;> 6,

In particularé,is the 8% percentile of the distribution ang} is the 98' percentile. The
exact value of the threshold is unknown and itssneated along with the coefficients.
The probability of individual i of being normal-wgit, overweight or obese can be

summarized as follows:

Pr(Y;=1)=Pr(Z;+ ¢ <6,)=Pr(g < 6;— Zy)
Pr(Y; =2) =Pr(6; < Z; + & < 6,) =Pr(6; — Z;) < & < Pr(6, — Z;)

Pr(Y; =3)=Pr(Z;+ ¢ =26,) =Pr(g = 8, — %))

In the following Chapter | will show how | have calated the BMI empirically.
We are thus assuming that BMI has a probit distigouwith three outcomes and each
observation can be considered as a single draw ifrontne likelihood of observing the

sample is:

L = [Pr(Y; = D]V [Pr(¥; = 2)]"2[Pr(¥; = 3)]"s

= [F(81 — Z)IM[F (6, — Z;) — F(61 — Z)IV2[1 — F (8, — Z)]™3

N is the total sampleV; falls in the normal weight rangd/, in the overweight range
andN; in the obese class.
F(x) = Pr(g; < x) is the cumulative probability distribution of theror terms. To

estimate the coefficients and thresholds we needaximize the likelihood of observing
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the sample and for doing so we have to assumerandstribution. As explained before,
we use probit models and we thus assume that distribution in our sample is

normally distributed.

We assume that in our model the amount of unobblnfactors related to weight shifts
has a normal distribution. Since | do not explcithclude proxies for genetics, the
assumption is that we are dealing with a geneticatthble population. Basically we are
assuming that the genetic pool has a symmetriciloision and its expected value is a
combination of genes that is the prevalent phereotygnder the error normality

distribution we estimatefl, and we obtain an estimated value for each obsernvttiat

We then calculate, for each individual, the estedaprobabilitieg; 1,p;,, p;3. This
allows us to have a first grasp of how the explamnatariables affect the estimated
probability of being in one of the three categofiesalthy weight, overweight or obese).
The intercept is absorbed in the first cutoff psint

The cumulative distribution of a standard normalatale X is:

Pr(X <x) = ¢(x) = fx (%n) exp (—X? /2)dX

0

So under the assumption that errors are normadlyibluted we get
Pr(Y; =1) = ¢(61 - Z;)

Pr(Y; = 2) = ¢(6, = Z;) — ¢(61 — Z)
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Pr(Y; =3) =1-¢(5, - Z)

The estimates of, are obtained using the maximum likelihood estioratuising the
normal functiong(.) instead ofF (. ). Note that at this point the values of coefficiemts

informative not for their magnitude, but for theedition.

2.2.1 Marginal Effect for continuous variables

Given the discrete nature of the dependent varialelean’t use the classical regression
interpretation to observe how the dependent isctdte given a unit increase of the
explanatory variable. However we are interestecser how the probabilities of the
various outcomes would change when the value of afinthe explanatory variables
changes. For example suppose that we want to simahthe lengths of breastfeeding or
the number of hours spent in front of the TV affinet likelihood of being normal weight,
overweight or obese. The marginal effects on thieettprobabilities for personof a
small change in¥;, (the value of thek'" variable for the persoi) under a normal

distribution are:

o= _ 8 o 0h
T_S_Zi[(p(l_ i)]m——¢(1— i) B

Prii=2_ 0% 1us,-z 5, — 2] 2L Z 14/(8, — 2) — ¢' (6, — Z
W_S_Zi[(p(z_ i) — (6 — i)]m—w)(z— i) = @' (61— Z)]Bx
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Pr;=3) 6 Y4

Xk 5_Zi[1 —¢(5; — Zi)]m = ¢'(82 — Z)Pr

In particular ¢'(x) = d¢/dx is the probability density function of the normal
distribution. Thus the marginal effects can be mlaté by calculating the PDF at the
relevant points and multiplying by the associatedffcient. Note that if5, > 0 and the

value of thek' variable increases, the probability for the indial i of falling in the

first class decreases because the derivativer@¥; = 1) has the opposite signfgp.

Similarly the probability of falling in the thirdrgupPr (Y; = 3) increases. It is not clear
what conclusion can be drawn for the probabilityatiing in the second group. Basically
we only can infer what happens to the extremeswmican’'t make inference of what
happen in the middle class from the sign of thefment. However given the scope of
our analysis this limitation is not severe becawseare interested in observing what

happens to the extremes (normal weight and obese).
2.2.2 Marginal Effect for dummy variables

With dummy explanatory variables things are slightifferent. When we are dealing
with binary variables we are interested in detemgrhow the probabilities of falling in
each class vary whex, = 1 or x;, = 0 for eachk. Suppose we want to know which is
the probability of an individual of being normo weight, overweight or obese and how
this probability would change if he were to live anmetropolitan areaxf, = 1) rather

than in a rural area, = 0).
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We are thus interested in evaluatifigunder the assumption thej, = 1(that isZ?!;) and
calculate the three probabilities using the equat@bove. Then, under the assumption of
ceteris paribus conditions — that is maintaining ¥alues of other explanatory variables
unchanged — we evaluateZ; as if x;; =1 and gef®;. And recompute the three
probabilities. Note that!; = Z°; + B,. The difference between the two probabilities is

the effect of a person moving from living in a fuaeea k;;, = 0) to an urban area.

Parallel slope assumption

A critical assumption is that the slope coefficgghtdo not vary according to the body
mass index. The assumption can be tested by estgratmultinomial logit model that
allows the slope coefficients to be different bedwéhe outcomes. To verify the parallel
slope assumption and “be sure” we are using theecobomodel we have to compuleg
from the ordered logit model arig for the multinomial logit model, compu®(L, —
L,) and compare this value wigf (K(M — 2)) where M is the number of outcomes of a
given explanatory variable. The test is howevdy snggestive: a very large chi-square
value would provide grounds for concerns while aderate value would not (see
STATA, 1999 pag 48). Using a probit model we argidally assuming that, for example,
a given number of hours spent in front of the TWdéa similar effect whether the child is
normo-weight, overweight or obese. A drawback lné @analysis presented in the
following paragraphs is that we do not control tbe appropriateness of the ordered

probit.
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2.3Research Hypotheses

The first hypothesis is that the built environmand cultural norms have a significant
effect in affecting the probability of being ovenglet and obese. If this is the case, the
contribution of this paper consists in providingtfier empirical evidence to the current
status of art over obesity research. We also attgatetackling obesity througindirectly
(that is addressing the built environment and caltunorms) is more effective than
focusing the attention and efforts only on diregh&vioral changes. The built and family
environments can be interpreted in terms of diganith respect to the individual. If
people are used to live in a certain built envirenmthey have a lower capability of
comparing it with other built environments of otherritories. Variance in the types of
family, education and income of a given neighboth@instead higher and individuals
are likely to perceive it. Although people sharamgame environment would have income
and education distances within a certain threshtfldy are more likely to see the
differences because of status symbols (houses, e@)sindividuals are aware of their
monthly income and of what they can or can’'t affarderms of consumption, but they
are not necessarily aware of how the built envirentraffects their lives. This different
perception may negatively impact the likelihoodbeing obese in a more indirect (but
also less frustrating) way. It is straightforwartdhtt equipped neighborhoods — that are
more sport-friendly — are more likely to have lovedresity rates. For example suppose
that a person does not have any choice but to tiige to the recreational center where

he or she use to spend Sundays afternoon. Thimmdep® the absence of sidewalks.
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How this person would react if she were to knowt 8fee could walk and burn a 200 of
calories at zero cost (except for time) and sawyagoline? On the other side an
individual who have budget constraints and know tleesomehow has to opt for more
dense-caloric food instead of healthier food iserlikely to be aware of how this choice
will impact his and his family's weight. This isug under the assumption that he is
informed about the caloric content of what he oe $h buying. Basically the built

environment limits the individual freedom but pemphre not aware of it. Budget
constraints limit it as well but individuals are radikely to know what food basket they
can afford and what no. Given the differences m bhilt environment between United
States and Europe we argue that, at least for abmect, these to realities are not

comparable.
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CHAPTER 3
Empirical description of the model

3.1 A Descriptive representation of the model

The third Chapter describes the variables includatie model specifying how the BMI
— the explained variable — has been classifiederstirvey.

Once that data were collected, some variables haea recoded to protect respondent
confidentiality. We divided independent variablesoi three groups. The first includes
proxies for family characteristics and the builtviekanment. On one hand there are
environmental variables that are “closer” to thdiwidual and whose combination is
individual-specific (the socio-economic status, tfanily structure and the school
environment). On the other there are factors linkethe so called built environment. For
measuring the role of the built environment we usadables measuring the safety
perception and the social characteristics of thghtterhood. Our dataset did not include
information about physical characteristics of theighborhood. The role of built
environment in shaping behavior is quite a noveliés(at least in studying obesity and

health) and standardized measures were not usbi isurvey.
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The second group (individual and behavioral charatics) includes a broader range on

information from individual to psychological chatagstics. The peculiarity of this group

is that all the variables are intrinsically infortive about the individual.

The third group includes a group of variables peexor cultural norms.

Table n.3.1A qualitative description of the model

Dependent Variable(s)

Derived. BMI for age classification for sample child (NSCH): underweight, normal weight, at risk

of overweight and overweight.

BMI distribution (Binned calculated on z-percentiles using the tool for school): underweight,
healthy weight, overweight and obese.

Indicator 1.4: What is the weight status of children/youth ages 10-17 based on Body Mass Index
for age (BMI-for-age)? (derived) - underweight, normal weight, at risk of overweight and

overweight.

Explanatory variables

Enviroment
Other Variables Cultural
SES, Family and School , , behavioral patterns and
, Built environment , Norms
Environment psychological factors
Income State Gender
Indicator
Derived. Poverty level of this Metropolitan Primary language spoken 1.3: Was
household based on DHHS Statistical Area at home (child's
guidelines name)
Derived. Poverty level of this During the past 12 | Has a doctor or health ever
household based on DHHS months, did professional ever told you | breastfed
guidelines (Binned) [he/she] that [S.C.] has depression or fed
participate in any or anxiety problems breast
Do you have any kind of health clubs or milk?
care coverage, including health organizations after | In general, how would (s6Q59 --
insurance, prepaid plans such as | school or on you describe [S.C.]'s ages 0-5
HMOs, or government plans such | weekends, such as | health? Would you say only)
as Medicare? Scouts, a religious [his/her] health is
group, or excellent, very good, During
Does [S.C.] have any kind of [Boy/Girl]'s Club? good, fair, or poor? the past
health care coverage, including week, on
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health insurance, prepaid plans
such as HMOs, or government
plans such as Medicaid

Indicator 3.1: Does (child's name)
have any kind of health care
coverage, including health
insurance, prepaid plans such as
HMOs, or government plans such
as Medicaid? (S3Q01)

Family and School Environment

Highest level of education in the
household

Family structure type

What kind of school is [S.C.]
currently enrolled in? Is it a public
school, private school, or home
school?

On an average school day, about
how many hours does [S.C.] use a
computer for purposes other
than schoolwork?

Indicator 1.5: During the past
week, on how many days did
(child's name) exercise or
participate in physical activity for
at least 20 minutes that made
him/her sweat and breathe hard?

Indicator 6.10: On an average
school day, about how many
hours does (child's name) usually
watch TV, watch videos, or play
video games? (S7Q28 -- ages 6-
17 only)

During the past 12
months, has [S.C.]
been involved in
any type of
community service
or volunteer work
at school, church,
orinthe
community?

"There are people
in this
neighborhood who
might be a bad
influence on my
[child/children

"There are people |
can count on in
this
neighborhood."

We watch out for
each other's
children in this
neighborhood."

"If my child were
outside playing
and got hurt or
scared, there are
adults nearby who
| trust to help my
child

How many times
has [S.C.] ever
moved to a new
address?

Indicator 7.1: How
many
children/youth
(ages 0-17) live in
supportive
neighborhoods?
(derived)

Overall, do you think that
[S.C.] has difficulties with
one or more of the
following areas:
emotions, concentration,
behavior, or being able to
get along with other
people?

[He/She] bullies, or is
cruel or mean to others.

[He/She] is disobedient

[He/She] tries to resolve
conflicts with classmates,
family, or friends

[He/She] feels worthless
or inferior

He/She] is unhappy, sad,
or depressed

[He/She] is withdrawn,
and does not get involved
with others

How often does [he/she]
wear a helmet when
riding a bike, scooter,
skateboard, roller skates,
or rollerblades? Would
you say hever,
sometimes, usually or
always?

how
many
days did
all the
family
members
who live
in this
househol
deata
meal

together
?

About
how
often
does
[S.C.]
attend a
religious
service?

We
watch
out for
each
other's
children
in this

neighbor
hood.
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How often do you
feel [S.C.] is safe in
your community or
neighborhood?

"People in this
neighborhood help
each other out."
Would you say that
you definitely
agree, somewhat
agree, somewhat
disagree, or
definitely disagree
with this
statement?

3.2 Calculation of the BMI (dependent variable)

Body mass index is the most widely used measurelagsify an individual as

underweight, normal weight, overweight or obeseisltdefined as the ratio between
weight (in kg) and squared height (in meters). @aa classification expresses the
weight in kilograms and height in squared meterstbare are formulas to adjust the
eguation in accordance to the unit of measuremssd.urhe National Survey of Children
Health includes parent-reported height and weiBlkespondents were permitted to report
the child’s height in either feet and inches orcentimeters, but in order to avoid
confusion, a new variable was built so that allghts were expressed in inches. An

identical situation happened with weight. Respotsi@rere allowed to report it either in
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kilograms and pounds and a new variable with theeraunit of measurement was
recoded. In order to protect confidentiality ofldneén, very short and very tall heights as
well as very high and very low weights were supgpees Extreme values were identified
within each single-year age group and were rectaléess extreme values (10). So there
was no need to look for outliers in the distribatié\ variable of BMI classification was
included in the original questionnaire. It includes classes: underweight (BMI-for-age
is in the §' percentile or lower), at risk for overweight (BNtir-age is comprised
between the 85and 98" percentiles), overweight (BMI-for-age is in the™98ercentile
or greater). Percentiles were determined usinggtbeth charts of the National Centre
for Disease and Control Prevention. For example #8" percentile means that
compared to children of the same gender and a§é,five a lower BMI. Since we are
interested in children that also are classifiech@snal weight we have recalculated the

body mass index using the following formula:

BMI = [weight in pounds =+ (height in inches x height in inches)] x 703

We have thus built a new variable, BMI parent régar For calculating the BMI and
determine if a child was normo-weight, overweighbbese we have used the Children's
BMI Tool for Schools provided by the Centre for Ease and Prevention Control. To use
this tool we needed to determine the exact datertf of each child. Dates of birth and
of interview were not reported and the only useffibrmation is that interviews were
conducted between January22003 and July *1 2004. We also know how old the

children were at the time of interviewing.
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| have thus calculated the approximated age ofidil as if all of the interviews were
conducted on October 2003 — which falls exactly in the middle betweka first and
the last days of the survey — and as if all childnere born on October $5The year of
birth was simply obtained by subtracting childrege @ao 2003. The robustness of our
assumption is shown by the quasi-perfect correspocel between the parent-reported
BMI and the BMI calculated from the growth chafts

After having calculated the percentiles, | haventhaned the variable according to CDC
recommendations. Underweight teens and childrenbatew the Bpercentile of the
distribution, healthy weight children are above & percentile and below the 85
percentile, overweight are betweerf"&nd 9%', and obese are equal or greater tH& 95
percentile. Usually the dependent variable in @igcichoice model is a latent variable
whose real value can't be directly observed buy eméasured through the construction
of an index. So the resulting index can be conemieaas a proxy for some real and
unknown value of the population. In our model weehhasically built this index starting
from parent-reported weight and height status efrtbhild. We can thus express this

formally:

W:
BMI"; = <H—‘2> %703

i

There is an alternative procedure — which is also the most used — for calculating the Body Mass Index and the percentiles.
The website of the Centre for Disease and Prevention Control provides a Program SAS file with the detailed procedure to
calculate BMI percentile. Methodology is also downloadable.
http://www.cdc.gov/ncedphp/dnpao/growthcharts/resources/sas.htm
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Weight is reported in pounds and height in incli2ata were then adjusted using the
CDC growth charts that account for the year ofnbiAccording to BMI estimated value,

we have defined three categories:

BMI; =1 If an individual is normo-weight

BMI; = 2 If an individual is overweight

BMI; =3 If an individual is obese

The frequency distribution of our sample (usinggied cases) is the following:

Table 3.2 — Frequency distribution of the BMI ie gtample

BMI distribution Cumulative
(Binned) Percent Valid Percent | Percent
Healthy Weight 56.5 56.5 56.5
Overweight 17.3 17.3 73.8
Obese 26.2 26.2 100.0
Total 100.0 100.0

According to parent reported BMI more than a hdlfsampled children is healthy

weight, one quarter is obese and less than omeditbverweight.

3.3 Obesity determinants

3.3.1 Environmental factors - the socio-economic factors, family
and school (independent variables)
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Income

In the original questionnaire raw values of incowre not reported but replaced by a
ordinal variable that indicates the household pyvstatus. When respondents did not
provide a specific dollar amount for household meo interviewers were trained to go
through a series of questions asking respondenttheh the household income was
below, exactly at, or above some threshold amo@ige an income-to-household-size
measure was computed, it was compared with DHH®&é&®overty Guidelines. Eight
categories were identified and each of them wasragntage of the poverty line value.
Thresholds are collected at State level and tate aocount the number of household
components. This category indicated if a familyoime is, respectively, a percentage of
100, 133, 150, 185, 200, 300 and 400 with respegbaverty line in a given year.
Basically the more a family income is below the émadl Poverty Level, the poorer the
family is. We have further simplified the class#imn and binned the variable into four
groups. The first one includes family with an in@mess than 133% of the FPL; the
second includes family with an income included lestw 133% and 185% of the FPL,
the third between 185% and 300% and the fourth al@®0%. In our weighted sample
and with the exclusion of underweight individudle bbserved distribution was reported
in Table 3.2. We have crossed the poverty leveh wieight status and it is clear that the
incidence of overweight and obese individuals ghbr as the income decreases. Chi-
square test is significant at the 99% confideneelle

To have a better insight of the categories thdeddne from the other we have used a z-
proportion test. Each subscript letter denotesilzset of the Poverty Federal Level
categories whose column proportions do not difigmifcantly from each other at the .05

level.
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Table 3.2 BMI distribution (Binned) * Derived Potwetevel of this household based on
DHHS guidelines (Binned) Cross tabulation

Derived Poverty level of this household base
on DHHS guidelines (Binned)
1 2 3 4 Total
BMI distribution
(Binned) Healthy Weight 48.3% 46.9% 53.6% 62.7% 56.3%
Overweight 18.0% 19.3% 18.0% 16.6% 17.4%
Obese 33.7% 33.7% 285% 20.7% 26.3%
Total 100.0% 100.0% 100.0% 100.0% 100.0%

Several proxies can also be used for income. Aypfor the socio-economic status of
the family is for example the health insurance cage. Respondents were asked if they
had one and, when their answer was positive, iy tere covered by Medicaid. We
could assume that those who are eligible to Medieaé those living in poverty while
those who are not covered at all are somethingeinvéden: they can’t afford health
insurance but at the same time are not enoughtpcapply for Medicaid. Other proxies
can be the kind of school where the child is eewl{public or private), whether any
member of the household was a recipient of the i8p8applemental Nutrition Program
for Women, Infants, and Children (WIC) Program. #rey proxy for the poverty level of
the family was the questionWas anyone in the household employed at least Bisve
out of the past 52 weeks?sking a question in an indirect way may help tovide the
true answer: it might be easier to say no tharajoyes. Finally the following questions
may be considered proxies for the economic stdttleeaespondentAt any time during
the past 12 months, even for one month, did anyoti@s household receive any cash

assistance from a state or county welfare progrdnfing the past 12 months, did
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[[S.C.]/ any child in the household] receive foadrmps?During the past 12 months, did
[[S.C.]/ any child in the household] receive freereduced-cost breakfasts or lunches at
school? Does anyone who lives in the householdeatisr receive benefits from the

women, infants, and children (WIC) program?”

Family and School Environment

Another aspect that has been investigated in oglgb childhood obesity is the family
structure. There is some evidence, for example,fémaily cohesion is inversely related
to obesity (27). The 2003 National Survey of CleldrHealth includes a variable on
family structure. It accounts for the following ammation about child family’s
composition: two parent household which includethl@biological or adoptive mother
and father, two parent household with a both moainek father that includes at least one-
step parent, one parent household with a biologiesd, foster or adoptive mother and no
father, all other family structure. To protect adehtiality but at the same time to know
the frequency with which a child see biological hest or father if parents were
separated or divorced, one of the question wasulated as follows'during the past 12
months, how often has [S.C.] seen [his/her] biotagjimother or biological father?”
Another aspect related to obesity is parental ddutaAs true for income, a lower
educational level means less information and tleas bpportunities for buying healthy
food. This relation has been recently investigdtgd.ajunen et al. (27). They found that,
for families living in the same neighborhood, the® sharing a common environment
did not affect variation of adolescent BMI in highducated families but did so in families

with limited parental education (27).
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There is also epidemiological evidence related dw lschool performance is lower for
overweight and obese children. The causality dwacin this case is likely to be
reversed: being obese is a condition that may impacschool performance due to the
influence it has on nutrients that may have an shpaer obesity(28). In our model the
only information about school is if the child attisna public or a private schodlvhat
kind of school is [S.C.] currently enrolled in? iisa public school, private school, or
home school? No information about school performance has bedtected. Another
important issue that has been largely address#ttiliterature is related to children time-
use with particular attention on the amount of tgpent in front of the television and the
amount of physical activity. In fact one of thekaowledged causes of children
overweight is the reduction of calorie expenditdue to a greater amount of time spent
in front of the TV or in playing videogames andoate a decrease in time of physical
activities. This large evidence comes first fronidemiological research despite the fact
that there are difficulties in capturing this etfemore systematically (29). Some
videogame companies have smartly introduced a “HSunte in between” option
exploiting the opportunities offered by technol@iand virtual reality. The effects (and
widespread) of these technologies has not beemmeplet, even if it may be interesting
to understand if these technologies play a rolehifdren weight adjustments. Although
our goals are far from being exhaustive, | accdantime-use variables in my model.
Specifically | include the following questionsOh an average school day, about how
many hours does [S.C.] use a computer for purpagher than schoolwork? On an
average school day, about how many hours does][89Dally watch TV, watch videos,

or play video games? During the past month, didryegularly exercise or play sports
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hard enough to make you breathe hard, make yout beat fast, or make you sweat for
20 minutes or more?; Indicator 1.5: During the pagek, on how many days did (child's
name) exercise or participate in physical activity at least 20 minutes that made
him/her sweat and breathe hard?; Indicator 6.10: @maverage school day, about how
many hours does (child's name) usually watch T\{chvaideos, or play video gamés?

Finally children obesity may be affected by the adhenvironment. This influence is

presented in different ways. Children in school-agend most of their time at school and
school contributes to shape their habits. Someofadhat may have an influence on
eating behaviors are for example: peer effectssgmee of vending machines, sport
facilities, adherence to the National School Lufslogram. The main problem in US
schools is related to school accountability andrtaetonomy in allocating money. For

example an interesting study investigated how tpeates may indirectly be affected by
public program adNo Child Left Behind (NCLB& program that rewards schools that

invest in the strengthening of mathematical capesc(30).

3.3.2 The causes of obesity: the built environment

State and Metropolitan Statistical Areas

Geography is another variable that has been recafieddata collection. It is related to

the built environment for two reasons. Firstly #hes evidence that overweight and
obesity rates are different across States in thé&etdnStates (20). In the NSCH

respondents were asked to indicate in which Shag live. Respondents were asked if

they lived in a MSA (Metropolitan State Area) oramural area. However, as reported in
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the methodology of the survey (10), this indicatas suppressed whenever the sum total
population for all MSA areas - or the total popidatfor the non-MSA areas in the State
was less than 500,000 persons. This resulted isuppression of the MSA identifier in
16 states. The MSA identifier was suppressed inn€oticut, Delaware, Hawaii,
Massachusetts, Maryland, New Hampshire, Nevada, Rimatle Island because fewer
than 500,000 persons lived in non-metropolitan saredhe MSA identifier was
suppressed in Idaho, Maine, and Montana becauser fiaan 500,000 persons lived in
metropolitan areas. The MSA identifier was supprddas Alaska, North Dakota, South
Dakota, Vermont, and Wyoming because the non-MSpufation size and the MSA

population size were both below the 500,000 thriekho

Features of the built environment

Differently from questions present in the sectiefoly, these are strictly connected to the
built environment and specifically to the presentelubs, organizations or sport teams.
The other questions investigating features of thét environment were related to
parental perceptions over the safety and the ttesgel in the neighborhood of
respondents. One assumption that we have to make ibethat a favorable built
environment not only offers formal facilities bulsa facilitates social cohesion and
attracts families with children and young adults, @n the opposite, because the built
environment does not offer sufficient facilitieggple have to count on reciprocal help.
We finally include a variable that ask if the childs ever moved from the current place.
Changing environment has been demonstrated to édeading factor that may help in

changing habits (31).
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3.3.3Individual and behavioral factors related to obesity

Gender and ethnicity

Race was originally measured asking respondenisdicate their ethnicity. The US
Bureau of Census recognizes seven races Whitek Bl&tcan, American Indian and
Alaskan Native, Asian, Native Hawaiian and Othecifta Islander alone, other race
(alone) and two or more raédsThe NSCH survey also included another dummy
category — Hispanic or Latino — that is here sdplrdreated. However, to protect the
confidentiality of individual respondents and chdd, responses for the races were
collapsed into four categories: white, African aBthck American, other race and
multiple races. Other race category includes céildior whom only one of the three
categories — Asian, NA/AN and NH/PI) was reportédiltiple races include children for
whom more than one race was reported. A drawbatki®fanalysis is that we could not
distinguish how the effect of different factors iagp on the obesity rates of Asians on
one hand and AI/NA and NH/PI on the other. Tradigiby the first group has the lowest
obesity rate, while the second the highest (32)wAglid for the income we have crossed
race with weight status, data are reported indbketbelow.

Table 3.3 BMI distribution (Binned) * Race classdiion for all states (White, Black,
Multiracial, Other) Cross tabulation

Race classification for all states
(White, Black, Multiracial, Other)

WHITE BLACK MULTIPLE

ONLY ONLY RACE OTHER Total
Healthy Weight

59.8% 44.9% 57.2% 56.3% 57.1%

20 The classification is made by the US Census Bureau. For example see:
http:/ /www.census.gov/population/race/
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Overweight
16.9% 17.7% 16.7% 17.7% 17.1%
Obese
23.3% 37.4% 26.2% 26.0% 25.8%
Total
100.0% 100.0% 100.0% 100.0% 100.0%

Chi-square was significant at the 99% confidenceelle Black individuals are
systematically less normal weight and more overitedgnd obese than White Americans.
Unfortunately we can’t distinguish between BMI distition of Hispanic Americans,
Asian and American Indian and Native Alaskan. Laggl spoken at home can be
considered as a proxy for race. In the originakier of the questionnaire respondents
had to indicate the answer the language spokeonaé hSuccessively the information has
been recoded into a binary variable with two omioBnglish and non-English speaker.
Also a simple marker for ethnicity is if the respgent has Hispanic origin or not. At the
light of our model, it is important to answer teetfollowing question: can we consider
race a proxy for genetics or for family characte® The issue has been for long debated
in the literature especially in the discipline otl'ropometric (see for example 22).

The problem is that wherever some ethnicities suffesome form of discrimination
within a society, they have automatically less oppaties that the dominant ethnic
group in terms of income and education. In thisseeeven if there are ethnicities that are
more likely to store fat than others, disentangis effect from income effect is tricky.
To understand to what extent different races hafferent opportunities | have analyzed
official report on racial and ethnic discriminatiom the United States. The Committee
against racial discrimination of the United Natiddsman Rights (UNCH) published a
Report in 2008 observations on the state of thg20108). Concerning United States,

although significant steps have been contributedettuce racial disparities (as for
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example with the institution of the National Parstep for Action to End Health
Disparities for Ethnic and Racial Minority Poputats), there are still concerns and
recommendations over the current practices. Fompleone big concern is the gap of
the legal definitions of discrimination across 8satind the article of the Convention
signed within the UN. The first recommendation sajthe Committee recommends that
the State party review the definition of racialatimination used in the federal and state
legislation and in court practice, so as to ensure,light of the definition of racial
discrimination provided for in article 1, paragrapt, of the Convention,— that it
prohibits racial discrimination in all its formsncluding practices and legislation that
may not be discriminatory in purpose, but in eff¢dd). In addition we have observed
that in our sample black people have systematicallfjower income than white
population and this relation is significant. Foample among those who have a higher
income, black people are only the 8% while white 82.7%. Some could argue that
genetics could be somehow related to individualabdpies but there is no enough
evidence for assuming this hypothesis. At thetlmhthis discrimination and given the
recognized correlation between obesity and incogmntlude that, for our analysis, race
can be conveniently considered a proxy for thecsecbnomic status. In particular | state
that White Americans are more likely to have lowages of overweight and obesity than
Black Americans and other minorities. An only exgapis for Asians. It is in fact amply
documented that Asian populations living in the kis systematically lower degree of
obesity and overweight rates but also higher l@fadhcome (21). However Different
explanations may be addressed to explain theserehiftes. Reasons could lie in external

or internal causes. As regard the environmentefample, some minorities have usually
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a lower income and educational level than white Acams or are less likely to change
their food habits even when they have been livedab for decades. There is also
evidence of a genetic predisposition to a malfuumitig of the endocrine system that can
eventually lead to overweight and obesity. How ¢hd#ferences are distributed along
different populations is something that needs tdupther investigated, especially at the
light of the recent phenomena of nutritional tréinsi in several developing countries
(35). In the United States a higher incidence aésity in ethnic minorities could be
explained by other variables, such as educationimemme. A lower educational level
corresponds not only to a lower income, but alsée$s information about the risk of
being overweight. On the other hand, given the topreces of junk-food foods, people
with a lower income tend to buy more unhealthy fa@odl less fruits and vegetables.
Ethnicity is clearly a variable that may affect BMécause of cultural norms, such as
eating habits or length of breastfeeding (37).h& light of this, | decided to include this
variable in the third group among other individaat behavioral characteristics that may

be considered as more hybrid.

Health and other behavioral — psychological factors

Psychological and — more generally — behavioratofachave been recognized to be
important in eating behaviors. For example bingeuygliction and a lack of self-control

have been largely studied from psychologists asd pbkychiatrists. Diets accompanied
by psychological treatments have been shown todre effective than those that are not.
Behavioral treatments may be effective in prevenbbese individuals from going back
to their original weight in a short period. One tbe greatest challenges for fighting

obesity is changing eating behaviors such thavaba@anced weight may be maintained
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in the long run term. Pointing on long-run and ldasting term goals is the ultimate goal
of behavioral science.However it is the also thestmaifficult because behind the
probability of its efficacy there is a deep undansling of the complex machine that the
human beings. Insights from psychology and psyohiate thus more than welcomed
because of their capability of going beyond thefasi. Some evidence from the
academic literature has shown that overweight apes® children tend to be more
aggressive and to adopt more bullying behaviors tha normal weight children. This is
probably a reaction of their social exclusion, suthe long run we cannot exclude that
this behavior will be consolidated (36).Anotherussthat is related to obesity is the
Attention Deficit Hyperactivity Disorder (AHDH) —efated to behavioral patterns and
deficit attention (40). Low self-esteem is alsaatetl to weight problems. Children may
indulge in food because they try to compensate saotimer deficiencies but at the same
time if they feel excluded by their peers, peraggvthemselves as good and acceptable
becomes more difficult (38). It has to be said tise studies have also some genetic
components. Several other psychological problems baen recognized to be related to
obesity. For example there are anxiety, depressieeping disorders and also parental
disorders (40). Given the increasing importance¢hete factors the National Survey of
Children Health has collected a lot of informatiover these topics. As reported in the
table above several questions about these topuestieen included in the model.

We have also included parent perception of theildchealth of his/her own health.
Although this is only a perception, information lo@alth status may help to understand if

— when present — weight problems are also assddiatether health issues.
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3.3.4 Cultural norms

Breastfeeding

Strong relations have been observed between cuingividual weight, length of
breastfeeding and parental obesity. This finding b@en acknowledged in the literature
on obesity research. There is a strong link betwbenength of breastfeeding and the
propensity of being overweight in childhood ancetabn in life. Infants who had been
breastfed are more likely to introduce and to aceegw foods in their future diet,
because they were already used to be fed by matailkawhich contains flavors and
nutrients of different foods. Although further raseh is needed for understanding how
breastfeeding affects obesity later in life, itetpctive function has been recognized, at
least for the first months (41).

A crucial question is to understand if breastfegdian be considered a cultural norm
(when the decision of breastfeeding a child andhfow long only depends on maternal
willingness). Data show how breastfeeding variggificantly across ethnicity and
across States. If we assume a stable “breastfeemdipgcity” in women population,
differences shall depend on social and culturalofac An interesting analysis can be
found in Bentely and al. (42). Using an ecologicaddel the authors try to understand
which factors may contribute to the gap in breastiieg rates among women of different
ethnicities in the United States. These include smaedia, political and economic
context, community and environment, interpersomal andividual sphere. First of all
media the role of mass media is addressed. Megiasexe contributes to strengthen or

change social norms, perceptions and beliefs. kample they cite a controversial
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episode of the series Chicago Hope saying thabrtrayed an exclusively breastfed, 6
week old infant who, according to an autopsy repdied from heart failure, secondary
to dehydration, which the chief physician said viredicative of starvationTo what
extent this may have influenced breastfeeding p¢iare is difficult to measure, however
the episode message connotes negatively mateeadtbeeding, strengthening this belief
if already present or eventually change percepfidreliefs were not well defined yet.
They noted howgrint media also contribute to the perception tf@mula feeding is the
norm and breastfeeding is not. Media images of @banfeeding pervade American
society, through ubiquitous television commerciatsnfant formula, bottles and related
supplie$. And finally they address media’s sexualizatidnnmmen’s breast. The media
also have the power to affect social norms aboeddifeeding because of the of women’s
breasts. For example they report how women’s lsdaste been used in advertise for
selling alcohol, magazines, lingerie, perfume arahynother consumer goods. Finally
all the marketing of artificial milk for new-bornabies may encourage mothers to
substitute their milk with the advertised one. Gamning the political and environmental
context, families with lower income and without amyelfare protection may be
negatively affected by the need of working in tleeidion of breastfeeding their children.
For example the Centers for Disease and Controlvet®n has reported
that:"breastfeeding rates in 1999-2006 were significahitjher among those with higher
income (74%) compared with those who had lower mmeo(57%) and also that
“Overall, the rates of breastfeeding at 6 monthage were significantly higher among

Mexican-American (40%) and non-Hispanic white in$aB35%) compared with non-
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Hispanic black infants (20%), but the rates for Max-American and non-Hispanic
white infants were not significantly different” (43

Even if things are now chaining, before the Patlertection and Affordable Care Act
(2010) became effective, in many States breastigedi public places was punished by
the law because was considered indecent. The indgad breastfeeding in public places
is a cultural norm because of the degree of acneptaaries across States and cultures.
The role of community and environment can also &g/ vmportant. The environment
may facilitate breastfeeding practice if, for exdmpin hospitals, workplace or
recreational centers there are quiet places faadtieeding. At community level it has
been shown that when mothers are provided withecoinformation about breastfeeding
they are more likely to breastfeed for a longereti(@). The interpersonal sphere is also
very important because of the social pressure fitwensocial network. For example this
evidence has been reported in Indian American comitres (7). Some negative beliefs —
operating at the individual level — can also indtiear” or “shame”. Two barriers that
have been recognized as important factors are oasm@dout pain and breastfeeding in
public. According to the Breastfeeding Report car@011, 74.6% of mothers answered
“yes” when they were asked ithey have ever breastfedf whom 44.3% were
breastfeeding at sixth month (that is the recomradritdreshold for the maintenance of a
healthy status later on in life).

Many efforts have being made for increasing adbwehstfeeding rates. For example the
Healthy People 2020 initiative of the US governmestognizes among the physical

determinants of maternal and child health the ingrmame of breastfeeding as the most
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complete form of nutrition for infants. At the liglof this discussion | conclude that
breastfeeding practice and length is a culturatmor

Finally other variables may be used as indicator@iltural norms. In particular | have
identified the following three. The first one intigated how many days a week the
family is used to have a meal together. Eatingepast have been recognized to be very
important for children nutrition and, particularisharing a dinner family would increase
the probability of eating fruit and vegetables (4#erceiving the household as the main
consumption site of the adolescent is also of gmeaiortance for developing healthy
eating patterns. In Mediterranean countries theilyjacinner is the most important
moment of the day, when family gathers towardst#iide to spend some time together.
In other cultures this is not common or even pdssias for example in the Horn of
Africa or in cultures where women are not allowedstt together with family males.
Sharing a meal and eating together can be evenreamsbing and cause stress in some
cultures. Although these are extreme examples, ayaasume that eating in front of the
television or the increase in the frequency ofrepbutside has reduced the chances of
spending some time and has dinner with family. thel cultural norm is the frequency
with which family members attend a religious seevi¢o the extent that believing in a
certain faith determines some behavioral pattennsh sas praying during the day,
celebrating rituals, going to worships, followinggnse moral principles and even
determine what to eat and what not to eat, religian be safely considered a cultural
norm. We do not expect that it will affect obesitya direct way but, however, we can
observe if stable eating patterns may have andotimpact on weight adjustments and,

more generally, eating behaviors. Finally there e mutual help between families

227



living in the same neighborhoods that can also desidered a cultural norm. If for
example in a given community neighborhood peopke @sed to watch other’'s kids
because they value reciprocal cooperation or becthey like to appear good at others’

eyes, this can be considered a cultural norm.
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CHAPTER 4
Results and discussion

4.1 Description of the work

After having explained which variables we used, rwe probit models. The dependent
variable is the BMI, divided in three categoriesalhy weight, overweight and obese.
The independent variables are proxies for the faild school characteristics and the
built environment (1), individual and behavioralachcteristics (2) and cultural norms
(3). As specified early, we assume that we are imgrikvith a population that is

genetically stable.

4.2 Ordered Probit: BMI, family characteristics and the built
environment

Family, School and Socio-Economic Status

We regressed the BMI with the following explanatorgriables: health coverage,

parental education, family structure, type of sdhi@oivate or public), hours spent in
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front of computer, hours in front of TV and freqegnof physical activity. In the

following Table we report results of coefficienestimation.

Table 4.4 Ordered Probit — BMI and Family, Schoot & 8ES

bmi_class | Coef. Std.Err. z P>|z| [95% Conf. Interval]
+
poverty_line | -.1086625 .005589 -19.44 0.000 -.1196168 -.0977082
health coverage | -.0264079 .0206537 -1.28 0.201 -.0668885 .0140727
educationr | -.1207771 .0115443 -10.46 0.000 -.1434035 -.0981507
famstruct | .030541 .0055915 5.46 0.000 .019582 .0415001
kind of school | -.0419773 .0125501 -3.34 0.001 -.066575 -.0173795
computer usage | .001766 .0004541 3.89 0.000 .000876 .002656
physical activi | -.0076477 .0056094 -1.36 0.173 -.0186419 .0033466
hours of TV | .1297316 .00759 17.09 0.000 .1148554 .1446078
+
leutl | -.2177002 .0434715 -.3029028 -.1324976
eut2 | .3163532 .0434795 2311349 .4015715

Ruling out the question on health coverage andrdtpiency of physical activity all the
variables selected are significant (p < 0.001).cgoming the income we observe that the
higher the income the less likely a person in etqubto be obese. A similar pattern is
observed for education: the higher the educatigel lehe lower the probability of being
obese. The probability of obesity decreases if i&d dives in one-parent family. As
regard school type children who opt for a publibasd are more likely to be overweight
than children that go to a public school. Type dial may be used as an indicator for
income. Time spent in front of the TV or in fraftthe computer has a positive effect on

the probability of being overweight or obese.

Built Environment

We then regress the BMI on the following variabtesated as proxies for the built
environment. The firsinfsa_statindicates if the respondent lives in a ruralroaiurban

area; the second variable asked how many timeshitgren participated in recreational
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activities in the neighborhooddcial activity; the third variablegommunity servige
asked if he or she has been involved in any kindoofimunity service; the fourth is the
level of agreement with the belief that in the hdigrhood where the respondent live
people help out each othdrelp neighborhooy the fifth is related to mutual help with
children between familiesr(utual help childre)) the sixth bad infl neigh asked to the
respondents the level of agreement over the statetinat in the neighborhood there are
bad influences for the kids; the seventh asked talbloe safety perception of the
neighborhood and the eight about the schealefy at schopland finally the ninth asked

about the level of support of the neighborhosubportive neigh

Table 4.5 Ordered probit and built environment

bmi_class_ | Coef. Std.Err. z P> |z [95% Conf. Interval]

+
msa_stat | -.1208162 .0206078 -5.86 0.000 -.1612067 -.0804257
social activity | -.0220314 .0045474 -4.84 0.000 -.0309441 -.0131187
community serv | -.1047451 .0208329 -5.03 0.000 -.1455768 -.0639134
Help neighborho | .0847146 .0175306 4.83 0.000 .0503553 .1190739 Mutual
help ch | -.038337 .0178421 -2.15 0.032 -.0733069 -.0033672
Help neighbor2 | .0331466 .0189154 1.75 0.080 -.0039269 .0702201
Bad infl neigh | -.0420053 .0085665 -4.90 0.000 -.0587952 -.0252153
Trust lev neigh | -.0048811 .0190227 -0.26 0.797 -.0421649 .0324028
Safety percept | .0508641 .0161264 3.15 0.002 .0192569 .0824713
Safety at scho | -.0457992 .015226 -3.01 0.003 -.0756416 -.0159568
Safety at home | -.0331101 .024048 -1.38 0.169 -.0802433 .0140231
Times moved ne | .005888 .0040112 1.47 0. 142 -.0019738 .0137499
Supportive nei | -.1171113 .0462164 -2.53 0.011 -.2076939 -.0265287

+

feutl| .1415963 .1284136 - 1100897 .3932823
/cut2 | .7318452 .128501 4799878 .9837025

Firstly we observe that living in a rural has aipes effect on the probability of being
obesity than living in metropolitan areas. Childnearticipation in social activity or
community services there is instead associateddmaller effect on the probability of
being obese or overweight. As regard the attituflenelping each other in the

neighborhood the greater is the level of disagredrie more likely is the probability of
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observing an obese children. For the variablgual helpwe observe that the more likely
the respondents disagree with the staterti€hére are people | can count on in this
neighborhood”the lower is her/his BMI. This result is consmdtevith our hypothesis
under the assumption that people living in a supgorneighborhood (i.e. with a
functioning built environment) are less likely ired of mutual help because they can,
above all, count on the structures of their neighbod. On the other hand, for the
statementThere are people in this neighborhood who mightabbad influence on my
[child/children]”, the higher the level of disagreement, the highemprobability of being
obese. Concerning safety at school the higherrgguéncy with which a parent think
that his/her children is safe at school the lekslyi he or she is overweight or obese.
Finally concerning the overall perception of safetythe neighborhood we observe that
the higher is the trust in the neighborhood, tlveelothe obesity level.

All these results point is the same direction: thelt environment looks significant,
however we have to analyze marginal effects of eaclable in order to understand the
intensity of the variable in affecting the probétek of the three outcomes (healthy or

normal weight, overweight and obese).

4.2.1 Marginal Effects: BMI and Environment

Family, School and Socio-Economic Environment

In this paragraph we quantify the effect of the ifgrthe socio-economic status (SES)

and the school environment. Marginal effects hasenbcomputed using STATA 12 at
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the mean level (default option) of the other vdeabSignificant variables are marked in

bold.

Table 4.6 Marginal effects for the family and sdrevironment and SES

BMI Class Normal (p=2) Overweight (p=3) Obese (p=4)
Poverty line .0415094 -.0107562 -.0307532
Health coverage .01001208 -.002p768 -.007544

Parental Education .0461372 -.0119554 -.0341818
Family Structure -.0116668 .0030232 .0086436
Kind of School .0160355 -.0041552 -.0118802
Computer Usage -.0006746 .0001748 .0004998
Physical Activity .0029214 -.000757 -.0021644

Hours in front of -.0495579 .0128418 .0367161
the TV

Marginal levels of poverty line reveal that pareatschildren with a higher income are
4% more likely to be normal weight and 3% lessllik&f being obese. A children with a
parent that has not obtained a diploma from hidgiloschas 4% lower probability of
being normal weight than a child whose parents laeast a high school diploma and,
similarly, has a 3% more probability of being ohdsging in a family with two parents
decreases the probability of being normal weighil®% which is definitely a very small
effect. A relative small effect is also observed tioe type of school attended, but the
interpretation is consistent with our hypothesis.

Finally hours spent in front of the TV confirmed athit is usually observed in the
literature. As the number of hours spent in frohthe TV increases, children have the

4% less probability of being normal weight and 3falbability of being obese.

Built Environment
We proceed with the analysis of the marginal effettthe built environment. Significant
variables are marked in bold.
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Table 4.7 Marginal effects for the built environrhen

BMI Class Normal (p=2) Overweight (p=3) Obese (p=4)
msa_stat .0422854 -.0159913 -.0262941
social activities .0076142 -.0029515 -.0046627
community service .0366001 -.0138907 -.0227094
Help neighborhood -.0292781 .0113491 .017929
Mutual help children .0132496 -.0051359 -.0081137
Help neighborhood 2 -.0114557 .0044406 .007015]

Bad influence neigh .0145174 -.0056274 -.00889
Trust level neigh .0016869 -.00065B9 -.001033

Safety perception -.0175791 .0068142 .0107649
Safety at school .0158286 -.0061356 -.009693
Safety at home 0114431 -.0044357 -.00700f74

Times moved new add -.002035 .0007888 .00124p1
Supportive neigh .0413986 -.015354 -.0260446

First of all we observe that moving from a ruralat@rban area increases the probability
of being normal weight by 4% and decreases theghibty of being obese by 2%. A
similar pattern is observed for children that areoived in social activity, although the
marginal effect is negligible. For those involveddommunity service we observe that
children involved in some community service hav&8% more probability of being
normal weight and 2% less of being obese. Fowé#mn@ablehelp neighborhoodoriginal
guestion: people in this neighborhood help eacteotiu) for each movement towards
disagreement, the probability of being normal weiglecreases by 2% while the
probability of being obese increases by 1.8%. @omng mutual helpin the
neighborhood we confirm what hypothesized befardividuals who have to count more
on reciprocal help than on neighborhood facilitiz® more likely to be overweight and
obese. However we observe small marginal effect®j~1or the question related to the
perceived safety of the neighborhood (question tdated ashow often do you feel
[CHILD] is safe in your community or neighborhooWould you say never, sometimes,

usually, or always); each step towards a higher frequency deternandscrease in the
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probability of being normal and an increase in pinebability of being obese although
marginal effects are against small (~1%). Thisifigdesult to be counterintuitive with
our hypothesis. Variables safety at school andibftidence are instead consistent with
our research hypothesis. Parents that perceive ¢beimunity free from bad influences
(1) and that believe their children are safe abetlf2) are more likely to have normal
weight and less likely to have obese kids. Howewarginal effects are small. Finally the
variable supportive neighborhood resulted to hameimaportant effect. Specifically,
parents who agreed have a 4% more probability einganormal weight and 2% less
probability of having obese children. This analygields to the conclusion that the role
of built environment matters. Further researchowéver needed to better understand the

impact of the neighborhood on children eating Isahitd their physical activity.

4.3 Ordered Probit: BMI and Other Variables behavioral patterns
and psychological factors

We proceed with the analysis of the role played ibglividual and behavioral
characteristics. The following variables have bawtuded in the probit model: gender,
primary language spoken at home (as a proxy fami@tr), diagnosis of the children
with any anxiety or depression problem, parent watadn of child’s health status,
diagnosis of some other behavioral difficulties cfsuas concentration or emotional

disorders), if the children engages in bullying &abrs, if he or she solves conflicts, if
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he or she feels inferior and finally the frequendgyh which he or she wears a helmet

when riding. This latter question is used as a ypfox risk-taking behavior.

Table 4.8 Ordered probit and behavioral/psycholagjfactors

bmi_class| Coef. Std.Err. z P>|z] [95% Conf. Interval]
Gender | -.1940103 .0113054 -17.16 0.000 -.2161684 -.1718522
Anxiety/Depress | .2071105 .0077112 26.86 0.000 .1919968 .2222242
Children health | .0568576 .0161092 3.53 0.000 .0252841 .0884311
Diff selected | .1101907 .012551 8.78 0.000 .0855913 .1347902
Bullies | -.0297544 .006848 -4.34 0.000 -.0431762 -.0163326
Solve conflicts | .0121851 .0123008 0.99 0.322 -.0119239 .0362942
Feel worth less | -.047322 .012125 -3.90 0.000 -.0710866 -.0235574
Unhappy | .0131028 .0136083 0.96 0.336 -.013569 .0397745
Wearing helmet | .0378961 .0045059 8.41 0.000 .0290647 .0467275
/cutl | .3974307 .0407617 3175393 4773221
/cut2 | .9353584 .0408885 .8552185 1.015498

We here observe that female are less likely todsse than man. All the variables related
to psychological and social disorders resulted ¢oskgnificant. Most of them were
formulated as dummy variables. In general, a badtinstatus has a positive effect on the
probability of being obese or overweight and a fpasieffect is also observed for other
kind of behavioral problems. Engage in bullying &abrs has a negative effect on the
possibility of having a higher BMI. A children whieels worthless or inferior has a
higher probability of being overweight and obes@dEnce from these last two questions
is consistent with the problem of social margiratian and the literature on weight
stigm&”. Finally the higher the frequency with which aldhirear a helmet, the higherthe

BMI.

2l See reference n.39 of Paper 2.
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4.4.1 Marginal Effects: BMI and behavioral/psychological variables

We then proceed with the analysis of marginal ¢$fec

Table 4.9Marginal effects and behavioral/psychatagfactors

BMI Class Normal (p=2) Overweight (p=3) Obese (p=4)
Gender .0747158 -.018673 -.0560429
Anxiety/Depress -.0797609 .0199338 .0598271
diagn

Children health perc -.0219938 .0053373 .0166565
Diff selected areas -.0424359 .0106056 .0318303
Bullies 0114588 -.0028638 -.008595
Solve conflicts -.0046927 .0011738 .0035199

Feel worthless/Inf .0182243 -.0045546 -.0136697
Unhappy -.005046 .0012611 .003[7849
Wearing helmet -.0145943 .0036474 .0109469

First of all we observe that females have the 7%enpwobability than males of being
normal weight and 5% less probability of being @&3hildren who has being diagnosed
with anxiety or depression are 7% less likely ahgenormal weight and 5% more being
obese. A similar pattern is observed for other tgbeemotional problems (original
guestion:overall, do you think that [CHILD] has difficultiewith one or more of the
following areas: emotions, concentration, behavirpeing able to get along with other
people?) Answering “yes” has a negative effect on the plolity of being normal
weight (probability falling by 4%) and a positivéfext on obesity (increasing by 3%).
The other marginal effects are too small to hagggaificant impact. Psychological and
behavioral factors seem thus relevant variabledfacting obesity and overweight rates.

Further research may study this type of relations.

4.5 Ordered Probit: BMI and Cultural Norms
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We have regressed BMI on the following four proxaé<ultural norms: if the child has
been breastfed, if family gather together for a Ina¢deast once per week, if the child
regularly attends religious service and the likebith of people living in the same
neighborhood to watch out each other’s childrene Tmly two that resulted to be
significant are if the child has ever been bredstmd the likelihood with which

respondents are used to watch out each otherd@rehil

Table 4.100rdered probit and cultural norms

bmi_class | Coef. Std.Ermr. z P>|z| [95% Conf. Interval]
+
Breastfeeding | -.2283589 .024997 -9.14 0.000 -.2773522 -.1793656
Family meal | -.0036174 .0055901 -0.65 0.518 -.0145738 .007339
Religious serv | -.0046691 .0089682 -0.52 0.603 -.0222465 .0129083
Neigh rec hel | .0749729 .0135765 5.52 0.000 .0483634 .1015823
/cutl | -.1967835 .0478794 -.2906254 -.1029415
fcut2 | .1360999 .0478687 .0422791 .2299208

Only first and last variables are significant. Bitb@eding has a positive effect on the
probability of having a healthy weight and alsoipeacal help in the neighborhood. The

more they help each other, the more less likely ttieldren will be obese.

4.5.1 Marginal Effects: BMI and cultural norms

To understand the impact of cultural norms we rteezkamine marginal effects.

Table 4.110rdered probit and cultural norms

BMI Class Normal (p=2) Overweight (p=3) Obese (p=4)
Breastfeeding .0895339 .000245 -.0897789

Family meal .0014314 -.00p0183 -.0014131

Religious service .0018476 -.0000Z36 -.001824

Neigh reciprocal help -.0296666 .0003792 .0292874
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A child who has been breastfed has 8% more prdbabfl being normal weight and 8%
less probability of being obese. The marginal ¢ftéche frequency with each people in
the same neighborhood watch out each other’s @hmildgr also considerable (~3% in both
cases).This would suggest that if the social treshagher — or if people living in the
same neighborhood have to count more on mutual thelp on other kind form of
support for their family — the probability of becomg overweight is higher. We conclude
that, under the assumption that breastfeeding amdahhelp are culturally determined,

cultural norms are important.

4.5.2 Ordered Probit estimation: BMI and breastfeeding with fixed
effects

The number of those who responded to the questiated to breastfeeding — a proxy for
cultural norm — was disproportionally lower thae tiverage observations we have for all
the other variables (11,302 against 60,000). We weas thus to isolate the breastfeeding
variable and estimate a probit model using BMI egethdent variable, breastfeeding and
income level as the independent and controllingState and ethnicity as fixed effects.
Alaska is the reference group. The values repairiethe table below indicate if the

variable considered has a positive or negativeeetie BMI.

Table 4.1 Ordered probit regression. Estimatiorbodastfeeding and income on obesity
with State as a fixed effect

bmi_class | Coef. Std.Err. z P>|z| [95% Conf. Interval]
B | -.1847777 .0263362 -7.02 0.000 -.2363958 -.133159
Poveerty Line | -.1123795 .0110997 -10.12 0.000 -.1341345 -.0906244

239



Alabama_2 | .1953427 .1168766 1.67 0.095 -.0337313 .4244166

Arkansas_3 | .255556 .1215546 2.10 0.036 .0173133 .4937987
Arizona_4 | .0712037 .119977 0.59 0.553 -.1639468 .3063543
California_5 | .0428808 .1171737 0.37 0.714 -.1867754 .2725369
Colorado _6 | -.0171575 .1213413 -0.14 0.888 -.254982 .220667
Connecticut _7 | .0311535 .1151348 0.27 0.787 -.1945065 .2568135
DC_8 | .2550097 .1255362 2.03 0.042 .0089633 .501056
Delaware _9 | .080417 .1198411 0.67 0.502 -.1544673 .3153014
Florida_10 | .0697468 .1188242 0.59 0.557 -.1631443 .3026379
Georgia_11 | -.0255956 .121591 -0.21 0.833 -.2639096 .2127185
Hawaii _12 | -.0482154 .118819 -0.41 0.685 -.2810962 .1846655
lowa _13 | .0689185 .118594 0.58 0.561 -.1635214 .3013584
ldaho _14 | .1569871 .1195634 1.31 0.189 -.0773529 .391327
llinois _15 | .1376623 .1152996 1.19 0.232 -.0883208 .3636453
Indiana _16 | .1102025 .1177106 0.94 0.349 -.1205059 .340911
Kansas_17 | .2028342 .123998 1.64 0.102 -.0401975 .4458659
Kentucky_18 | .1149768 .1177204 0.98 0.329 -.1157509 .3457045
Louisiana _19 | .2798075 .1174735 2.38 0.017 .0495636 .5100513
Massachusetts_20 | -.0467609 .1194794 -0.39 0.696 -.2809362 .1874144
Maryland _21 | .1139119 .1194623 0.95 0.340 -.1202299 .3480538
Maine _22 | .097334 .1193772 0.82 0.415 -.1366411 .331309
Michigan _23 | -.0023554 .1169396 -0.02 0.984 -.2315528 .226842
Minnesota_24 | .1250629 .1170971 1.07 0.286 -.1044432 .354569
Missouri_25 | .0626685 .1166586 0.54 0.591 -.1659781 .291315
Mississipi_26 | .2342617 .121745 1.92 0.054 -.0043542 .4728775
Montana_27 | .0184303 .1203414 0.15 0.878 -.2174345 2542951
North Carol_28 | .0499509 .1168682 0.43 0.669 -.1791066 .2790085
North Dakota_29 | -.0117061 .1231398 -0.10 0.924 -.2530557 .2296436
Nebraska_30 | -.0683347 .1227923 -0.56 0.578 -.3090032 .1723337
New Hemphire_31 | -.046189 .1185669 -0.39 0.697 -.2785759 .1861979
New Jersey_32 | .1557683 .1207119 1.29 0.197 -.0808226 .3923593
New Mexico_33 | .262689 .1243422 2.11 0.035 .0189827 .5063953
Nevada_34 | .0681765 .1210949 0.56 0.573 -.1691651 .3055181
New York_35 | .1018303 .1219368 0.84 0.404 -.1371615 .3408221
Ohio_36 | .073979 .112628 0.66 0.511 -.1467678 .2947258
Oklaoma_37 | .1899395 .1204173 1.58 0.115 -.0460741 .4259531
Oregon_38 | -.0645928 .1216953 -0.53 0.596 -.3031113 .1739257
Pennsylvania_39 | -.0539081 .1167073 -0.46 0.644 -.2826503 .1748341
Rhode Island_40 | .1772601 .1167312 1.52 0.129 -.0515289 .406049
South Carol_41 | .0869028 .1190072 0.73 0.465 -.146347 .3201527
Dakota_42 | .1410745 .1178643 1.20 0.231 -.0899353 .3720844
Tennessee_43 | .2416978 .1171433 2.06 0.039 .0121011 .4712946
Texas_44 | .1383079 .1194779 1.16 0.247 -.0958645 .3724804
Utah_45 | .0735661 .1310234 0.56 0.574 -.183235 .3303673
Virginia_46 | -.0239764 .1174678 -0.20 0.838 -.254209 .2062562
Vermont_47 | .2462924 .1239212 1.99 0.047 .0034114 .4891734
Washington_48 | -.0148814 .121363 -0.12 0.902 -.2527485 .2229857
Wisconsin_49 | .0690113 .1174302 0.59 0.557 -.1611476 .2991703
West Virgin_50 | .0399183 .1144585 0.35 0.727 -.1844163 .2642529
Wyoming_51 | -.0415552 .1200808 -0.35 0.729 -.2769093 .1937988
+
feutl | -.5280161 .0926386 -.7095844 -.3464477
/eut2 | -.1903495 .0925651 -.3717738 -.0089252
Ordered probit regression N umber of obs = 10491
LR chi2(52) = 263.54
Prob>chi2 = 0.0000
Log likelihood = -10263.068 P seudo R2 = 0.0127

We observe an inverse relation between obesitybagastfeeding. A shift from “no” to
yes” in the answer “Was [S.C.] ever breastfed?&drines a decrease in obesity. The

same relation is observed for income, where loweome levels have a negative effect
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on obesity. As regard the States, all the shiftstrnbe related to Alaska. Significance is
observed only for selected States, suggestingadiesity is higher in Arkansas, District
of Columbia, Louisiana, Mississippi, New Mexico,nhessee and Vermont. With the
exception of DC and Vermont, all these States acatéd in the South of the United
States where poverty is higher and minorities amrentoncentrated. This finding is
consistent with academic literature. We have thetimated a probit using breastfeeding

as the independent variable and ethnicity as a feteect.

Table 4.2. Ordered probit with ethnicity as a fixeftect

bmi_class_ | Coef. Std.Err. z P>|z| [95% Conf. Interval]
+
B | -.2046139 .025377 -8.06 0.000 -.2543519 -.1548759
Black_2 | .407433 .0421034 9.68 0.000 .3249118 .4899542
Multiple race_3| .111707 .0513439 2.18 0.030 .0110747 .2123392
Other_4 | .026777 .053844 0.50 0.619 -.0787554 .1323093
+
feutl | -.22249 .0227457 -.2670708 -.1779093
lcut2 | .1117789 .0227031 .0672817 .1562762

A shift from “white” to “black or to “other race” &s a positive effect on BMI. The
reference group is White Americans. This finding Heeen largely confirmed in the

relevant academic literature (see Part 2).

4.5.2.1 Marginal Effects

In order to quantify the effects, we have calcudatee marginal effects of ethnicity on,
respectively, outcome 2 (healthy weight), outcomgo8erweight) and outcome 4
(obese). Marginal effects are calculated at the nmeslue of the other independent

variables and in this first model we have only Btiseding length that is 1.5.
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Table 4.3 Marginal Effects of breastfeeding andeity and BMI

BMI Class Normal (p=2) Overweight (p=3) Obese (p=4)
Breastfeeding Length .0804178* -.0001157 -.0803021*
Black .1549014* -.0063622* .1612636*
Multiple Race -.0438969* -.0000543 .04 39512*
Other .010588 .00012 .0104681*

Reference group for race: White Americans

*p < 0.005

A couple of things are here worth to note. First abserve that a child who has been
breastfed has a 8% more probability of being nomveght later in life than a child who
has not and, similarly, a 8% less probability oihigeobese. A black individual has 15%
less probability of being normal weight than a Whahd 16% of being obese. Individuals
classified under multiple race categories — incigdiAmerican Indian and Asian

population — have 4% more and 4% less of beingecs/ely, normal and obese.
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CHAPTER 5
Conclusion and Further Research

In the third part we have tried to explore the @ffef several aspects on the likelihood of
being overweight or obese. Although significantt ad the variables analyzed have
important marginal effects on the different outcemBesults can be summarized and

grouped as follows.
Family characteristics and the built environment

= Income and education play a significant role. Thizge variables are usually
highly correlated. Higher education and income valliodividuals to be more
informed about their health and to afford healthi@od products (which are
usually more expensive than high-caloric foods)ré/leducated people may also
have a higher willingness to pay for healthy fabdn those who are informed
but decide to differently allocate their familiaudget. Another interesting
hypothesis to study is if the attention paid totileg healthy” depends on a real
awareness of harms related to bad food habitsstead if it is a status symbol.

= People living in a supportive neighborhood anddreih involved in community
service are also more likely to be less obese aeda@ight. This would suggest
that the built environment plays a positive role e probability of being

overweight or obese. Information may circulate whiigher frequency — as for
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example happens in urban areas — people are sivaparid more likely to

understand the social problems of the community lie in.

Individual and behavioral factors

Ethnicity is also a discriminant factor as well gender. White Americans are
more protected against obesity than other mingrifierther studies should try to
disentangle the genetic effect and the income eff&wen that minorities have on
average a lower level of income they may have ¢bssices to buy healthy food.
However it could also be explored if these syst&ndifferences depend by
historical and cultural factor. Why minorities haess rewarding jobs than White
Americans? Women are also less exposed to obesityder our assumptions,
ethnicity is a proxy for socio-economic differenceselated to genetics.

Finally a significant role is played by psycholagivariables. This evidence is
consistent with the part of the literature thatraddes behavioral disorders with

an imbalanced way of eating.

Cultural Norms

Breastfeeding is a protective factor against thabability of being overweight
and obese. If we assume that breastfeeding praitice cultural norm, our
analysis confirm the importance of training pregnaomen about the role of

breastfeeding as a protective factors against akpathologies including obesity.
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This analysis confirms the complexity of the obgplhenomenon that to be addressed —
by academic researchers or policy decision malegsire a synergic approach. Given
that the assumption of the parallel slope assumpti@y not be consistent with the
categorization of our variables, next analysis miag multinomial logit models. The
weight of cultural norms should be further addrdsse developing adequate public
policies for tackling obesity and studies on thaltbanvironment should be also
promoted. The latter are important to develop extirstrategies to favor a reduction in

obesity and overweight rates.
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APPENDIX

STATA Analysis — Bmi and Breastfeeding

xi: oprobitbmi_class_percentiles s6g59 poverty_li

ne_binnedi.state

bmi_class_percentiles | Coef. Std. Err.  z P>|z|
+
s6g59 | -.1847777 .0263362 -7
poverty_line_binned | -.1123795 .0110997 -10.1
Alabama_2 | .1953427 .1168766 1
Arkansas_3| .255556 .1215546 2.10 0.036
Arizona_4| .0712037 .119977 O
California_5| .0428808 .1171737 O
Colorado _6| -.0171575 .1213413 -0
Connecticut _7| .0311535 .1151348 O
DC_8| .2550097 .1255362 2
Delaware _9| .080417 .1198411 O
Florida _10| .0697468 .1188242 0
Georgia _11| -.0255956 .121591 -0
Hawaii _12| -.0482154 .118819 -0
lowa _13| .0689185 .118594 O
Idaho _14| .1569871 .1195634 1
llinois _15| .1376623 .1152996 1
Indiana _16| .1102025 .1177106 O
Kansas_17| .2028342 .123998 1
Kentucky_18| .1149768 .1177204 O
Louisiana _19| .2798075 .1174735 2
Massachusetts_20 | -.0467609 .1194794 -0
Maryland 21| .1139119 .1194623 0
Maine _22| .097334 .1193772 O
Michigan _23 | -.0023554 .1169396 -0.02 0.9
Minnesota_24 | .1250629 .1170971 1
Missouri_25| .0626685 .1166586 O
Mississipi_26 | .2342617 .121745 1.92 O.
Montana_27 | .0184303 .1203414 O
North Carolina_28 | .0499509 .1168682 0.43
North Dakota_29| -.0117061 .1231398 -0
Nebraska_30 | -.0683347 .1227923 -0
New Hemphire_31| -.046189 .1185669 -0
New Jersey_32| .1557683 .1207119 1
New Mexico_33| .262689 .1243422 2.11 O.
Nevada_34| .0681765 .1210949 O
New York_35| .1018303 .1219368 O
Ohio_36| .073979 .112628 O
Oklaoma_37| .1899395 .1204173 1
Oregon_38 | -.0645928 .1216953 -0
Pennsylvania_39 | -.0539081 .1167073 -0
Rhode Island_40| .1772601 .1167312 1
South Carolina_41| .0869028 .1190072 0
Dakota_42| .1410745 .1178643 1
Tennessee_43| .2416978 .1171433 2.06 0.0
Texas_44| .1383079 .1194779 1
Utah_45| .0735661 .1310234 O
Virginia_46 | -.0239764 .1174678 -0
Vermont_47| .2462924 .1239212 1
Washington_48 | -.0148814 .121363 -0
Wisconsin_49 | .0690113 .1174302 O
West Virginia_50 | .0399183 .1144585 0
Wyoming_51 | -.0415552 .1200808 -0

/cutl | -.5280161 .0926386
/cut2 | -.1903495 .0925651

[95% C

onf. Interval]

.02

2 0.000

.67

.54
054
.15
.10
.56
.39

.29
035

0.000 -.2363958 -.1331597

-.1341345 -.0906244

0.095 -.0337313 .4244166
.0173133 .4937987

0.553 -.1639468 .3063543
0.714 -.1867754 .2725369
0.888 -.254982 .220667
0.787 -.1945065 .2568135
0.042 .0089633 .501056
0.502 -.1544673 .3153014
0.557 -.1631443 .3026379
0.833 -.2639096 .2127185
0.685 -.2810962 .1846655
0.561 -.1635214 .3013584
0.189 -.0773529 .391327
0.232 -.0883208 .3636453
0.349 -.1205059 .340911
0.102 -.0401975 .4458659
0.329 -.1157509 .3457045
0.017 .0495636 .5100513
0.696 -.2809362 .1874144
0.340 -.1202299 .3480538
0.415 -1366411 .331309
-.2315528 .226842
0.286 -.1044432 .354569
0.591 -.1659781 .291315
-.0043542 4728775
0.878 -.2174345 .2542951
0.669 -.1791066
0.924 -.2530557 .2296436
0.578 -.3090032 .1723337
0.697 -.2785759 .1861979
0.197 -.0808226 .3923593
.0189827 .5063953
0.573 -.1691651 .3055181
0.404 -.1371615 .3408221
0.511 -.1467678 .2947258
0.115 -.0460741 .4259531
0.596 -.3031113 .1739257
0.644 -.2826503 .1748341
0.129 -.0515289 .406049
0.465 -.146347 .3201527
0.231 -.0899353 .3720844
.0121011 .4712946

0.247 -.0958645 .3724804
0.574 -.183235 .3303673
0.838 -.254209 .2062562
0.047 .0034114 .4891734
0.902 -.2527485 .2229857
0.557 -.1611476 .2991703
0.727 -.1844163 .2642529
0.729 -.2769093 .1937988

.2790085

-.7095844
-.3717738

-.3464477
-.0089252
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xi: oprobitbmi_class_percentiles s6g59 poverty_li
i.state _lstate_1-51 (naturally co

Iteration O: log likelihood = -10394.835
Iteration 1: log likelihood = -10263.096
Iteration 2: log likelihood = -10263.068
Iteration 3: log likelihood = -10263.068

Ordered probit regression N
LR chi2(52) = 263.54
Prob>chi2 = 0.0000
Log likelihood = -10263.068 P

xi: oprobitbmi_class_percentiles s6g59 i.racer

Iteration O: log likelihood = -10659.664
Iteration 1: log likelihood = -10567.868
Iteration 2: log likelihood = -10567.838
Iteration 3: log likelihood = -10567.838

Ordered probit regression N
LR chi2(4) = 183.65
Prob>chi2 = 0.0000
Log likelihood = -10567.838 P

bmi_class_percentiles|  Coef. Std. Err.

+
s6g59 | -.2046139 .025377 -8.06 0.000
_lracer_2| .407433 .0421034 9.68 0.000
_lracer_3| .111707 .0513439 2.18 0.030
_lracer_4| .026777 .053844 0.50 0.619

feutl | -.22249 .0227457
/cut2 | .1117789 .0227031

Marginal effects after oprobity = Pr(bmi_class_perc
= .4518747

Variable| dy/dx Std.Err. z P>|z|

+
t

BL* | .0804178 .00987 8.15 0.0
Black* | -.1549014 .01504 -10.30 0.0
Multiple Race*| -.0438969  .01998 -2.20 O.
Other* | -.010588 .02126 -0.50 0.61

(*) dy/dx is for discrete change of dummy variable

Marginal effects after oprobity = Pr(bmi_class_pe
13259544

variable | dy/dx Std.Err. z P>|z|

BL* | -.0001157 .00033 -0.35 0.727 -

_Black* | -.0063622 .00165 -3.85 0.000 -
Multiple Race3*| -.0000543 .0004 -0.14 O
Other* | .00012 .00016 0.75 0.456 -

(*) dy/dx is for discrete change of dummy variable

Marginal effects after oprobity y = Pr(bmi_class_p
= .41552986

ne_binnedi.state
ded; _Istate_1 omitted)

umber of obs = 10491
seudo R2 = 0.0127
umber of obs = 10769
seudo R2 = 0.0086

z P>z [95% Conf. Interval]

-.2543519 -.1548759
3249118 .4899542
.0110747 .2123392

-.0787554 .1323093

-.2670708 -.1779093
.0672817 .1562762

entiles==2) (predict, p outcome(2))

00 .06107 .099766 .704708
00 -.18437-.125433 .08691
028 -.083065 -.004729 .053208
8 -.052247 .031071 .047544

fromOto1l

rcentiles==3) (predict, p outcome(3))=

.000766 .000534 .704708
.009598 -.003127 .08691
.892 -.000836 .000727 .053208
.000195 .000435 .047544

fromOto1l

ercentiles==4) (predict, p outcome(4))
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variable | dy/dx Std.Err. z P>|z| [ 95%C.l. ] X

+
t

BL* | -.0803021 .01 -8.03 0.000 -.099898 -.060706 .704708
Black* | .1612636 .01656 9.74 0.000 .128807 .193721 .08691
Multiple Race*| .0439512  .02035 2.16 O. 031 .004074 .083828 .053208
Other* | .0104681 .0211 0.50 0.620 -.030886 .051823 .047544
(*) dy/dx is for discrete change of dummy variable fromOto 1

STATA Analysis — Bmi and Environment

Family, School and Socio-Economic Environment

. tab poverty_line_binned, nolab:

(Binned) | Freq. Percent Cum.

1] 10,288 1558 1558
2| 2027 307 1865
3| 19,804 30.00 48.65
4| 33,899 5135 100.00

+
Total| 66,018  100.00

tab s3q01: Does [CHILD] have any kind of health car e coverage, including health
insurance, prepaid plans such as HMOs, or governmen t plans such as Medicaid?

p| Freq. Percent Cum.

+

No=0| 5,145 7.17 7.17
Yes=1| 66,595 92.83  100.00

Total| 71,740  100.00

. tab ind3_1: Does (child's name) have any kind of health care coverage, including health
insurance, prepaid plans such as HMOs, or governmen t plans such as Medicaid? (S3Q01)
includ| Freq. Percent Cum.

+

No=0| 5,145 7.17 7.17
Yes=1| 66,595 92.83  100.00
+

. tab education: What is the highest level of educ ation attained by anyone in your
household?

| Freq. Percent Cum.

+
t

<HS=1 | 2,099 2.93 2.93
HS =2 | 14,481 20.20 23.13
>HS=3 | 55,105 76.87  100.00

+

Total | 71,685  100.00
. tab famstruct: Family structure type

Family structure type |  Freq. Percent Cum.
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+

TWO PARENT BIOLOGICAL/ADOPTED =1| 44,399
TWO PARENT STEPFAMILY =2| 7,087
SINGLE MOTHER, NO FATHER PRESENT =3 | 14,746
Other=4| 3,777

Total | 70,009

. tab s7g01: What kind of school is [CHILD] current
private school, or home -school

Freq. Percent
+
Public=1| 51,980 86.15
Private=2| 6,923 11.47
Home-schooled =3 | 1,255 2.08
Not enrolled in school = 4 | 180 0.30
+
Total| 60,338  100.00

. tab s7g27: On an average school day, about how m
for purposes other than schoolwork?
| Freq. Percent Cum.

None| 11,324 18.

1] 14,602  24.
2] 6645 11
3] 2095 3.
4] 859 1.
5| 496 0.
6] 178 0.
71 75 o
8] 69 o0
9| 10 0.
10| 131 0.
12| 17 0.
13| 2 o0
14| 5 0.
15| 195 0.
16 | 2 o
20| 154 0.
21| 1 0
22| 4 0.
23| 9 o
24 | 65 0.

MORE THAN O,LESS THAN 1 HOUR | 20,655  34.
DON'T OWN COMPUTER | 2,193 3.
+

Total | 59,786  100.

. tab ind6_10: On an average school day, about how
watch TV, watch videos, or play video games? (S7Q2

Freq. Percent Cum.
+

None =0| 4,180 6.96
lhourorless=1| 29,772 49.58
2-3hours=2| 22,275 37.10

4 hoursormore=3| 3,817 6.36 1
+
Total| 60,044  100.00

. tab ind1_5: During the past week, on how many day
participate in physical activity for at least 20 mi
breathe hard? (S7Q21 -- ages 6-17 only)

| Freq. Percent Cum.

63.42 63.42
10.12 73.54
21.06 94.60
5.40 100.00
100.00

94 18.94
42 43.36
11 54.48
50 57.98
44 59.42
83 60.25
30 60.55
13 60.67
12 60.79
02 60.81
22 61.02
03 61.05
00 61.06
01 61.06
33 61.39
00 61.39
26 61.65
00 61.65
01 61.66
02 61.67
11 61.78
55 96.33
67  100.00
00

many hours does (child's name) usually
8 -- ages 6-17 only)

s did (child's name) exercise or
nutes that made him/her sweat and
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+

Odays=0| 6,653 11.10 11.1
1-3days=1| 18,069 30.15 41.2
4-6days=2| 20,951 34.96 76.2

Everyday =3| 14,261 23.79 100.0

Total | 59,934  100.00

. oprobitbmi_class_percentilespoverty_line_binned s

s7¢27 ind1_5 ind6_10

note: ind3_1 omitted because of collinearity
Iteration O: log likelihood = -49615.314
Iteration 1: log likelihood = -48875.907
Iteration 2: log likelihood = -48875.659
Iteration 3: log likelihood = -48875.659

Ordered probit regression N
LR chi2(8) = 1479.31
Prob>chi2 = 0.0000
Log likelihood = -48875.659 P

bmi_class_percentiles|  Coef. Std. Err.

poverty_line_binned | -.1086625 .005589 -1

s3q01 | -.0264079 .0206537 -1.28 O.

ind3_1 | 0 (omitted)

educationr | -.1207771 .0115443 -10.46 O.

famstruct | .030541 .0055915 5.46 O.

s7q01 | -.0419773 .0125501 -3.34 O.

s7q27 | .001766 .0004541 3.89 O.

ind1_5 | -.0076477 .0056094 -1.36 O.

ind6_10 | .1297316 .00759 17.09 O.
+

feutl | -.2177002 .0434715

fcut2 | .3163532 .0434795

. mfx, predict(p outcome(2))

Marginal effects after oprobit
y = Pr(bmi_class_percentiles==2) (predict, p
= .6158413

variable | dy/dx Std.Err. z  P>|z|
+

povert~d | .0415094  .00213 19.44 0.000
s3q01* .0101208 .00794 1.27 0.202 -.0
educat~r| .0461372 .00441 10.46 0.000
famstr~t | -.0116668 .00214 -5.46 0.000
s7q01| .0160355 .00479 3.34 0.001
s7g27 | -.0006746  .00017 -3.89 0.000
indl_5| .0029214 .00214 1.36 0.173
ind6_10 | -.0495579 .0029 -17.10 0.000

(*) dy/dx is for discrete change of dummy variable
. mfx, predict(p outcome(3))
Marginal effects after oprobit

y = Pr(bmi_class_percentiles==3) (predict, p
= .18050177

variable | dy/dx Std.Err. z P>|z]

povert~d | -.0107562 .00057 -18.81 0.000
s3g01* | -.0025768 .00199 -1.30 0.194
educat~r | -.0119554  .00115 -10.36 0.000

O r U100

3901 ind3_1 educationr famstruct s7q01

umber of obs = 53163

seudo R2 = 0.0149

z P>|z| [95% Conf. Interval]

9.44 0.000 -.1196168 -.0977082
201 -.0668885 .0140727

000 -.1434035 -.0981507
000 .019582 .0415001
001 -.066575 -.0173795
000 .000876 .002656
173 -.0186419 .0033466
000 .1148554 .1446078

-.3029028 -.1324976
2311349 .4015715

outcome(2))

.037325 .045694 3.20719
05442 .025684 .930516

.037494 .054781 2.7521
-.015853 -.00748 1.70607
.006639 .025432 1.16148
-.001015 -.000335 10.4942
-.001278 .007121 1.71666
-.055239 -.043877 1.42167

fromOto 1l

outcome(3))

-.011877 -.009635 3.20719
-.006469 .001316 .930516
-.014217 -.009694 2.7521
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famstr~t| .0030232 .00056 5.45 0.000
s7901| -.0041552 .00124 -3.34 0.001
s7¢g27| .0001748 .00005 3.88 0.000
indl_5| -.000757 .00056 -1.36 0.173

ind6_10| .0128418 .00077 16.65 0.000

(*) dy/dx is for discrete change of dummy variable
. mfx, predict(p outcome(4))
Marginal effects after oprobit

y = Pr(bmi_class_percentiles==4) (predict, p
= .20365693

variable | dy/dx Std.Err. z P>|z|
+

povert~d | -.0307532  .00158 -19.42 0.000
s3q01* | -.007544  .00595 -1.27 0.205
educat~r | -.0341818  .00327 -10.46 0.000
famstr~t| .0086436 .00158 5.46 0.000
s7q01| -.0118802 .00355 -3.34 0.001
s7¢g27 | .0004998 .00013 3.89 0.000
indl_5] -.0021644 .00159 -1.36 0.173
ind6_10| .0367161 .00215 17.08 0.000

(*) dy/dx is for discrete change of dummy variable

Built Environment

. tab msa_stat: Metropolitan Statistical Area (Only
threshold)

| Freq. Percent Cum.
-—+
Notinan MSA=0| 13,796 28.09 28
InanMSA=1| 35,313 7191 100
+

Total | 49,109  100.00

. tab s7q12:During the past week, how many days did
organizations, or sports teams?

Freq. Percent Cum.

None=0| 15,783 31.28 31.28
1] 8,832 17.50 48.79
2] 8,790 17.42 66.21
3| 6,136 12.16 78.37
| 3,431 6.80 85.17
| 4,416 8.75 93.92
1,408 2.79 96.71
Everyday| 1,659 3.29 100.00

[o2¢ BF =N

Total | 50,455  100.00

tab s7q17: During the past 12 months, has [CHILD] b
community service or volunteer work at school, chur

Freq. Percent Cum.

No=0| 12,220 34.83 34.83
Yes=1| 22,860 65.17  100.00

.001935 .004111 1.70607
-.006593 -.001718 1.16148
.000087 .000263 10.4942
-.001846 .000331 1.71666
.01133 .014354 1.42167

fromOto1l

outcome(4))

-.033858 -.027649 3.20719
-.019215 .004127 .930516
-.040588 -.027775 2.7521
.005542 .011745 1.70607
-.018842 -.004919 1.16148
.000248 .000752 10.4942
-.005276 .000947 1.71666
.032504 .040929 1.42167

fromOto 1l

in states that meet the 500,000

.09
.00

[CHILD] participate in clubs,

een involved in any type of
ch, or in the community
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+

Total| 35,080  100.00

. tab s7q17, nolab

. tab s10qg01: “People in this neighborhood help eac
definitely agree, somewhat agree, somewhat disagree
statement?

| Freq. Percent Cum.
-+
Definitely agree=1| 31,817 45.34
Somewhat agree =2 | 29,748 42.39
Somewhat disagree =3| 5,049 7.19
Definitely disagree = 4| 3,564 5.08

Total| 70,178  100.00

. tab s10g02: “We watch out for each other’s childr

WHEN NEEDED: Would you say that you definitely agre

or definitely disagree with this statement?]

| Freq. Percent

Definitely agree=1| 40,550 58.02
Somewhat agree =2 | 21,973 31.44
Somewhat disagree =3| 4,082 5.84

Definitely disagree =4 | 3,285 4.70

Total| 69,890 100.00

. tab s10g03: “There are people | can count on in t
NEEDED: Would you say that you definitely agree, so
definitely disagree with this statement?]

Freq. Percent
Definitely agree = 1| 46,212 65.72
Somewhat agree =2 | 17,061 24.26
Somewhat disagree =3 | 3,326 4.73
Definitely disagree =4 | 3,720 5.29
+

Total| 70,319  100.00

. tab s10q04: “There are people in this neighborhoo

[child/children].” [READ ONLY WHEN NEEDED: Would yo

somewhat agree, somewhat disagree, or definitely di

Freq. Percent C
+

Definitely agree=1| 15,676 22.62
Somewhat agree =2 | 17,604 25.40
Somewhat disagree =3 | 12,532 18.08
Definitely disagree =4 | 23,490 33.90

Total | 69,302  100.00

. tab s10qg05: “If my child were outside playing and
nearby who | trust to help my child.” [READ ONLY WH
definitely agree, somewhat agree, somewhat disagree
statement?]

| Freq. Percent
+

Definitely agree=1| 51,912 73.94

h other out.” Would you say that you
, or definitely disagree with this

en in this neighborhood.” [READ ONLY
e, somewhat agree, somewhat disagree,

his neighborhood.” [READ ONLY WHEN
mewhat agree, somewhat disagree, or

d who might be a bad influence on my
u say that you definitely agree,
sagree with this statement?]

got hurt or scared, there are adults
EN NEEDED: Would you say that you
, or definitely disagree with this
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Somewhat agree =2 | 13,562 19.32
Somewhat disagree =3 | 2,242 3.19
Definitely disagree =4 | 2,490 3.55
—t
Total| 70,206  100.00

tab s10gq06:How often do you feel [CHILD] is safe in
Would you say never, sometimes, usually, or always?

| Freq. Percent Cum.
+
Never=1| 1,184 1.67 1.6
Sometimes=2| 6,807 9.58 11.2
Usually =3| 26,745 37.64 48.8
Always =4| 36,317 51.11  100.0

Total| 71,053  100.00

. tab s10g07: How often do you feel [he/she] is saf
sometimes, usually, or always?

| Freq. Percent Cum.
+
Never =1 | 353 0.60 0.6
Sometimes=2| 4,671 8.00 8.6
Usually=3| 20,736 3550 44.1
Always=4| 32,657 55.90 100.0

Total | 58,417 100.00

tab s10gq08: How often do you feel [he/she] is safe
sometimes, usually, or always?

| Freq. Percent Cum.

Never =1 | 81 0.11 0.1
Sometimes = 2 | 902 1.27 1.3
Usually=3| 7,554 10.61 11.9

Always=4| 62,692 88.01 100.0

Total | 71,229  100.00

tab s11gq06r: How many times has [S.C.] ever moved t

| Freq. Percent Cum.
None | 19,026 26.81 26.81
1| 17,219 24.26 51.07
2| 11,576 16.31 67.38
3] 9,716 13.69  81.07
4| 5,370 7.57 88.64
5| 3,226 4.55 93.18
6| 1,775 250 95.68
7|
8]
9]

907 1.28 96.96
629 0.89 97.85
201 0.28 98.13
10| 653 0.92 99.05
11| 57 0.08 99.13
12 OR MORE | 618 0.87  100.00
+

Total| 70,973  100.00

. tab ind5_4: During the past 12 months, has (child
community service or volunteer work at school, chur
ages 12-17 only)

O ©oul N

your community or neighborhood?

e at school? Would you say never,

i eNoNe NN

[@N(clool i}

at home? Would you say never,

0 a new address?

's name) been involved in any type of
ch, or in the community? (S7Q17 --
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| Freq. Percent Cum.
Fommmmmmmeee- e

Did NOT participate =0| 12,220 34.83 34.83
Participated in volunteer work =1 | 22,860 65.17  100.00
Total | 35,080 100.00
. oprobitbmi_class_percentiles msa_stat s7q12 s7q17 51001 s10g02 s10q03 s10g04 s10q05

s$10906 s10g07 s10q08 s11q06r ind5_4 ind7_1

note: ind5_4 omitted because of collinearity
Iteration O: log likelihood = -14817.48
Iteration 1: log likelihood = -14679.244
Iteration 2: log likelihood = -14679.159
Iteration 3: log likelihood = -14679.159

Ordered probit regression N umber of obs = 18203
LR chi2(13) = 276.64
Prob>chi2 = 0.0000
Log likelihood = -14679.159 P seudo R2 = 0.0093
bmi_class_percentiles|  Coef. Std. Err. z P>z [95% Conf. Interval]
msa_stat | -.1208162 .0206078 -5.86 0.000 -.1612067 -.0804257
s7ql2| -.0220314 .0045474 -4.84 0.000 - .0309441 -.0131187
s7ql7| -.1047451 .0208329 -5.03 0.000 - 1455768 -.0639134
s10gq01| .0847146 .0175306 4.83 0.000 .0503553 .1190739
s10g03| .0331466 .0189154 1.75 0.080 -.0039269 .0702201
s10g04 | -.0420053 .0085665 -4.90 0.000 -.0587952 -.0252153
s10g05 | -.0048811 .0190227 -0.26 0.797 -.0421649 .0324028
s10gq06 | .0508641 .0161264 3.15 0.002 .0192569 .0824713
s10q07 | -.0457992 .015226 -3.01 0.003 -.0756416 -.0159568
s10g08 | -.0331101 .024048 -1.38 0.169 -.0802433 .0140231
s11q06r| .005888 .0040112 1.47 0.142 -.0019738 .0137499
ind5_4 | 0 (omitted)
ind7_1] -.1171113 .0462164 -2.53 0.011 -.2076939 -.0265287
+
/cutl | .1415963 .1284136 - 1100897 .3932823
feut2 | .7318452 .128501 4799878 .9837025

mfx, predict (p outcome(2))

Marginal effects after oprobit

y = Pr(bmi_class_percentiles==2) (predict, p outcome(2))
= .70393188

variable | dy/dx Std.Err. z P>|z] [ 95%C.l. ] X
msa_stat*| .0422854 .0073 5.79 0.000 .027983 .056588 .706752
s7gl2 | .0076142 .00157 4.85 0.000 .004534 .010694 2.23721
s7ql7*| .0366001 .00735 4.98 0.000 .022186 .051014 .705598
s10g01 | -.0292781 .00606 -4.83 0.000 -.041152 -.017404 1.6767
s10q02 | .0132496 .00617 2.15 0.032 .001164 .025335 1.542
s10q03 | -.0114557 .00654 -1.75 0.080 -.024268 .001357 1.4318
s10q04 | .0145174 .00296 4.90 0.000 .008716 .020319 2.64792
s10gq05| .0016869  .00657 0.26 0.797 -.011199 .014573 1.29654
10906 | -.0175791 .00557 -3.15 0.002 -.028502 -.006656 3.40037
s10q07 | .0158286 .00526 3.01 0.003 .005515 .026142 3.37659
s10gq08 | .0114431 .00831 1.38 0.169 -.004847 .027733 3.83398
s11q06r | -.002035 .00139 -1.47 0.142 -.004752 .000682 2.31116
ind7_1* .0413986 .01668 2.48 0.013 .008703 .074094 .882657
(*) dy/dx is for discrete change of dummy variable fromOto 1l

mfx, predict (p outcome(3))

Marginal effects after oprobit
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y = Pr(bmi_class_percentiles==3) (predict, p
= .16598362

variable | dy/dx Std. Err. z  P>|z|

msa_stat*| -.0159913  .00271 -5.90 0.000
s7g12 | -.0029515 .00061 -4.82 0.000
s7q17* -.0138907 .00274 -5.06 0.000
s10gq01| .0113491 .00236 4.81 0.000
s10g02 | -.0051359 .00239 -2.15 0.032
s10g03 | .0044406 .00254 1.75 0.080
s10g04 | -.0056274  .00115 -4.88 0.000
s10g05 | -.0006539  .00255 -0.26 0.797
s10q06 | .0068142 .00216 3.15 0.002
s10g07 | -.0061356  .00204 -3.00 0.003
s10g08 | -.0044357 .00322 -1.38 0.169
s11g06r| .0007888 .00054 1.47 0.142
ind7_1* -.015354  .00591 -2.60 0.009

(*) dy/dx is for discrete change of dummy variable
mfx, predict (p outcome(4))
Marginal effects after oprobit

y = Pr(bmi_class_percentiles==4) (predict, p
= .1300845

variable | dy/dx Std.Err. z  P>|z|
+

msa_stat*| -.0262941  .00461 -5.70 0.000
s7ql2 | -.0046627 .00096 -4.84 0.000 -.
s7ql7+ -.0227094 .00463 -4.91 0.000
s10g01| .017929 .00371 4.83 0.000
s10g02 | -.0081137 .00378 -2.15 0.032
s10gq03| .0070151 .004 1.75 0.080

s10gq04| -.00889 .00181 -4.90 0.000

s10gq05| -.001033  .00403 -0.26 0.797
s10q06 | .0107649 .00341 3.15 0.002
s10g07 | -.009693 .00322 -3.01 0.003
s10g08 | -.0070074  .00509 -1.38 0.169
s11g06r | .0012461 .00085 1.47 0.142
ind7_1* -.0260446 .01078 -2.42 0.016

outcome(3))

-.021299 -.010683 .706752
-.004151 -.001752 2.23721
-.01927 -.008512 .705598
.006725 .015973 1.6767
-.009825 -.000447 1.542
-.000529 .00941 1.4318
-.007887 -.003367 2.64792
-.005649 .004341 1.29654
.002571 .011057 3.40037
-.010141 -.00213 3.37659
-.010752 .001881 3.83398
-.000265 .001843 2.31116
-.026943 -.003765 .882657

fromOto1l

outcome(4))

-.035335 -.017254 .706752
00655 -.002776 2.23721

-.031778 -.01364 .705598
.010653 .025205 1.6767
-.015515-.000712 1.542
-.000832 .014862 1.4318
-.012445 -.005335 2.64792
-.008924 .006858 1.29654
.004074 .017456 3.40037
-.01601 -.003375 3.37659
-.016983 .002969 3.83398
-.000418 .00291 2.31116
-.047171 -.004918 .882657

BMI and Other Variables behavioral patterns and psyghological factors

.tab s1q01: is S.C. male or female?

Freq. Percent Cum.

Male=1| 36,803 5122 51.22
Female=2| 35,043 48.78 100.00
+

Total | 71,846  100.00

tab planguage: What is the primary language spoken

| Freq. Percent

English=1| 68,955 96.02
Any other language =2 | 2,859 3.98
+

Total| 71,814  100.00

tab s2g22: Has a doctor or health professional ever
the following conditions]? Depression or Anxiety di

in your home?

told you that [CHILD] has any of
sorder

262



| Freq. Percent Cum.
-—+
No=0| 67,949 94.78 94.7
Yes=1]| 3,740 5.22  100.0

Total| 71,689  100.00

tab s2q01: In general, how would you describe [CHIL

health is excellent, very good, good, fair, or poor

| Freq. Percent Cum.

Excellent=1| 45,891 63.89 63.8
Very Good =2| 17,368 24.18 88.0
Good=3]| 7,027 9.78 97.8
Fair=4| 1,335 1.86 99.7
Poor=5| 207 0.29 100.0

+

Total | 71,828  100.00

. tab s2g59: Overall, do you think that [CHILD] has
following areas: emotions, concentration, behavior,
people?

| Freq. Percent Cum.
+
No=0| 58,944 82.28 82.28
Yes=1| 12,696 17.72  100.00
+

Total| 71,640 100.00

. tab s7g45: [He/She] bullies, or is cruel or mean

Freq. Percent Cum.

Never=1| 47,644 78.98 78.98
Sometimes = 2| 11,901 19.73 98.71
Usually = 3| 449 0.74 99.45
Always = 4| 331 0.55 100.00

Total | 60,325 100.00

tab s7g59: [He/She] tries to resolve conflicts with

N Freq. Percent Cum
+
Never=1| 2,062 3.44 3.4
Sometimes =2 | 15,064 25.10 28.5
Usually =3| 20,959 34.92 63.4
Always =4| 21,942 36.55 100.0

Total | 60,027  100.00
tab s7q48: [He/She] feels worthless or inferior

| Freq. Percent Cum.
+
Never=1| 42,110 70.18 70.1
Sometimes=2| 16,646 27.74 97.9
Usually = 3 | 730 122 99.1
Always = 4 | 518 0.86  100.0
+

Total| 60,004 100.00

. tab s7g62: [He/She] is unhappy, sad, or depressed

| Freq. Percent Cum

" O !

OruI~N©O'!

D]'s health? Would you say [his/her]

difficulties with one or more of the
or being able to get along with other

to others.

CUwWwh '

OB~ N

classmates, family, or friends
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Never =1 | 34,581 57.38 57.3
Sometimes =2 | 24,633 40.87 98.2
Usually =3 | 695 1.15 99.4
Always = 4 | 361 0.60 100.0

Total| 60,270  100.00

. tab s7q63: [He/She] is withdrawn, and does not ge

N Freq. Percent Cum.

+
t

Never=1| 50,251 83.32 83.3
Sometimes =2 | 8,899 14.76 98.0
Usually = 3| 677 1.12 99.2
Always =4 | 481 0.80 100.0

Total| 60,308 100.00
. tab s7g23: How often does [he/she] wear a helmet

skateboard, roller skates, or rollerblades? Would y
always?

Freq. Percent Cum.

Never =1| 13,753 28.64 28.64
Sometimes = 2| 8,792 18.31 46.94
Usually =3| 7,273 15.14 62.09
Always = 4| 18,209 37.91 100.00
+

Total | 48,027  100.00

. oprobitbmi_class_percentiles s1q01 s2g22 s2q01 s2
s7q923

Iteration O: log likelihood = -44601.269
Iteration 1: log likelihood = -43911.805
Iteration 2: log likelihood = -43911.576
Iteration 3: log likelihood = -43911.576

Ordered probit regression N
LR chi2(10) = 1379.39

Prob>chi2 = 0.0000

Log likelihood =-43911.576 P

bmi_class_percentiles|  Coef. Std. Err.

s1q01| -.1940103 .0113054 -17
s2g22| -.140812 .0272684 -5
s2q01| .2071105 .0077112 26
s2g59| .0568576 .0161092 3
s7g45| .1101907 .012551 8
s7g59 | -.0297544 .006848 -4
s7g48| .0121851 .0123008 O
s7g62| -.047322 .012125 -3
s7g63| .0131028 .0136083 O
s7g23| .0378961 .0045059 8
+
fcutl| .3974307 .0407617
/cut2 | .9353584 .0408885

. mfx, predict (p outcome(2))

Marginal effects after oprobit
y = Pr(bmi_class_percentiles==2) (predict, p
= .60473939

O O U1

tinvolved with others

oooN !

when riding a bike, scooter,
ou say never, sometimes, usually or

59 s7045 s7q59 s7g948 s7962 s7q63

umber of obs = 47177

seudo R2 = 0.0155

z P>z [95% Conf. Interval]

.16 0.000 -.2161684 -.1718522
.16 0.000 -.1942571 -.087367
.86 0.000 .1919968 .2222242
.53 0.000 .0252841 .0884311
.78 0.000 .0855913 .1347902
.34 0.000 -.0431762 -.0163326
.99 0.322 -.0119239 .0362942
.90 0.000 -.0710866 -.0235574
.96 0.336 -.013569 .0397745
41 0.000 .0290647 .0467275

3175393 .4773221
.8552185 1.015498

outcome(2))
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variable | dy/dx Std.Err. z P>|z] [ 95%C.l. ] X

e mmmmmmm——————————————
s1q01| .0747158 .00435 17.17 0.000 .066185 .083247 1.46822
s2¢22* .0531889 .01007 5.28 0.000 .033446 .072932 .054751
s2q01 | -.0797609  .00297 -26.86 0.000 -.085581 -.07394 1.4768
$2059* -.0219938 .00626 -3.51 0.000 -.034258 -.00973 .188079
s7945| -.0424359  .00483 -8.78 0.000 -.051909 -.032962 1.23085
s7g59| .0114588 .00264 4.35 0.000 .00629 .016628 3.05399
sS7048 | -.0046927  .00474 -0.99 0.322 -.013977 .004592 1.31986
s7q62| .0182243 .00467 3.90 0.000 .009072 .027376 1.43733
s7q63| -.005046 .00524 -0.96 0.336 -.015318 .005226 1.17547
s7¢g23| -.0145943 .00174 -8.41 0.000 -.017995 -.011193 2.62757
(*) dy/dx is for discrete change of dummy variable fromOto 1

. mfx, predict (p outcome(3))

Marginal effects after oprobit

y = Pr(bmi_class_percentiles==3) (predict, p outcome(3))
= .18443551
variable | dy/dx Std.Err. z P>|z| [ 95%C.l. ] X
e mmmmmmm——————————————
s1q01| -.018673 .00112 -16.63 0.000 -.020873 -.016473 1.46822
$2022* -.0145956 .00301 -4.84 0.000 -.020504 -.008687 .054751
s2q01 | .0199338 .0008 25.02 0.000 .018372 .021495 1.4768
s2g59* .0053373 .00147 3.62 0.000 .002447 .008228 .188079
s7g45| .0106056 .00122 8.71 0.000 .008219 .012992 1.23085
s7g59 | -.0028638 .00066 -4.34 0.000 -.004158 -.001569 3.05399
s7g48| .0011728 .00118 0.99 0.322 -.001148 .003493 1.31986
s7q62 | -.0045546  .00117 -3.90 0.000 -.006846 -.002264 1.43733
s7q63| .0012611 .00131 0.96 0.336 -.001306 .003828 1.17547
s7g23| .0036474 .00044 8.35 0.000 .002791 .004504 2.62757
(*) dy/dx is for discrete change of dummy variable fromOto 1

. mfx, predict (p outcome(4))

Marginal effects after oprobit

y = Pr(bmi_class_percentiles==4) (predict, p outcome(4))
= .2108251
variable | dy/dx Std.Err. z P>|z| [ 95%C.l. ] X
e mmmmmmm——————————————
s1q01| -.0560429  .00327 -17.15 0.000 -.062446 -.049639 1.46822
s2¢22* -.0385933  .00707 -5.46 0.000 -.052443 -.024743 .054751
s2q01| .0598271  .00223 26.78 0.000 .055448 .064206 1.4768
s2059* .0166565 .00478 3.48 0.000 .007279 .026034 .188079
s7g45| .0318303 .00363 8.78 0.000 .024722 .038938 1.23085
s7g59| -.008595 .00198 -4.34 0.000 -.012472 -.004718 3.05399
s7g48| .0035199 .00355 0.99 0.322 -.003444 .010484 1.31986
s7q62 | -.0136697 .0035 -3.90 0.000 -.020535 -.006805 1.43733
s7q63| .0037849 .00393 0.96 0.336 -.00392 .01149 1.17547
s7¢g23 | .0109469 .0013 8.41 0.000 .008395 .013498 2.62757
(*) dy/dx is for discrete change of dummy variable fromOto 1

BMI and Cultural Norms

tab ind1_3: Was (child's name) ever breastfed or fe d breast milk? (S6Q59 -- ages 0-5
only)
(S6Q59 --a | Freqg. Percent Cum

No=0| 3,347 29.61 29.61
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Yes=1| 7,955 70.39  100.00

Total | 11,302 100.00

. tab s8q03: During the past week, on how many days
in the household eat a meal
together?

| Freq. Percent Cum.

None=0| 3,349 4.67 4.6
1=1| 2,720 3.79 8.4
2=2| 5,014 6.99 15.4
3=3] 7,067 9.85 25.
4=4| 8,679 12.10 37.3
5=5| 10,723 14.94 52.3
6=6| 4,644 6.47 58.8

Everyday=7| 29,560 41.20 100.0

Total| 71,756  100.00

tab s8q02r: About how often does SC attend a religi

PR
None=0| 1

At least once per year but less thanon =1 |

At least once per month but lessthano=2| 1

At least once per week butlessthanda=3| 3
Daily =4 |

Total| 7

tab s10g02: “We watch out for each other’s children
WHEN NEEDED: Would you say that you definitely agre
or definitely disagree with this statement?]

|  Freq. Percent
+
Definitely agree=1| 40,550 58.02
Somewhat agree =2 | 21,973 31.44
Somewhat disagree =3| 4,082 5.84
Definitely disagree = 4| 3,285 4.70
+

Total | 69,890 100.00

. oprobitbmi_class_percentiles ind1_3 s8q03 s8q02r

Iteration O: log likelihood = -10816.82
Iteration 1: log likelihood = -10757.119
Iteration 2: log likelihood = -10757.117
Iteration 3: log likelihood = -10757.117

Ordered probit regression N
LR chi2(4) = 11941
Prob>chi2 = 0.0000
Log likelihood = -10757.117 P

bmi_class_percentiles| Coef. Std. Err.

ind1_3| -.2283589 .024997 -9
s803| -.0036174 .0055901 -0
s8q02r | -.0046691 .0089682 -0

did all the family members who live

'roOowopNTTO N

ous service?

eq. Percent Cum.

4,237 19.90 19.90
5,543 7.75 27.65
2,186 17.03 44.69
9,007 54.53 99.21

563 0.79  100.00

in this neighborhood.” [READ ONLY
e, somewhat agree, somewhat disagree,

s10q02

umber of obs = 10924

seudo R2 = 0.0055

z P>|z| [95% Conf. Interval]

.14 0.000 -.2773522 -.1793656
.65 0.518 -.0145738 .007339
.52 0.603 -.0222465 .0129083
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s10902 | .0749729 .0135765 5

/cutl | -.1967835 .0478794
/cut2 | .1360999 .0478687

mfx, predict (p outcome(2))

Marginal effects after oprobit
y = Pr(bmi_class_percentiles==2) (predict, p
= .44915436

variable | dy/dx Std.Err. z P>|z]

ind1_3* .0895339 .00968 9.25 0.000
s8q03| .0014314 .00221 0.65 0.518
s8g02r| .0018476  .00355 0.52 0.603
s10g02 | -.0296666  .00537 -5.52 0.000

(*) dy/dx is for discrete change of dummy variable
mfx, predict (p outcome(3))
Marginal effects after oprobit

y = Pr(bmi_class_percentiles==3) (predict, p
= .13209289

variable | dy/dx Std.Err. z  P>|z|

+
indl_3* .000245 .00038 0.64 0.522
s8q03 | -.0000183  .00003 -0.64 0.525
s8g02r | -.0000236 .00005 -0.51 0.607
s10g02 | .0003792 .00013 2.89 0.004

(*) dy/dx is for discrete change of dummy variable
. mfx, predict (p outcome(4))
Marginal effects after oprobit

y = Pr(bmi_class_percentiles==4) (predict, p
= .41875275

variable | dy/dx Std.Err. z P>|z]

+
ind1_3* -.0897789 .00986 -9.11 0.000
s8g03 | -.0014131 .00218 -0.65 0.518
s8q02r| -.001824 .0035 -0.52 0.603
s10q02 | .0292874 .0053 5.52 0.000

(*) dy/dx is for discrete change of dummy variable

.52 0.000 .0483634 .1015823

-.2906254 -.1029415

.0422791 .2299208

outcome(2))

.070563 .108505 .705328
-.002904 .005767 5.45139
-.005108 .008803 1.94425
-.040196 -.019137 1.61232

fromOto1l

outcome(3))

-.000505 .000995 .705328
-.000075 .000038 5.45139
-.000114 .000066 1.94425
.000122 .000636 1.61232

fromOto 1l

outcome(4))

-.109104 -.070454 .705328
-.005693 .002867 5.45139
-.00869 .005042 1.94425
.018892 .039683 1.61232

fromOto1l
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