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CHAPTER 1
Introduction
Aim

The purpose of this study is to investigate predictors of childhood plesimerican
children. It addresses gaps in previous research by examiniagdbeiations between obesity
in children and three forms of social capital; personal socftatafamily social capital and
neighborhood social capital. Social capital, in the study of healthbe defined as resourtes
accrued and/or accessed from social relationships/social bomaisltadle levels including the
individual, family, neighborhood, community or nation (Ferlander, 2007; Hald&o05;
Macinko & Starfield, 2001).

The prevalence of obesity in American children and adole$cénts years, has been
steadily increasing since 1980 and is currently reported to be 16.3Pe I§enters for Disease
Control and Prevention (CDC) (CDC/NCHS, 2009). It has been documatenbese children
experience a substantially greater number of adverse medioahogsgial and emotional events
than their non-obese peers (Ferraro & Kelley-Moore, 2003; Mustr&us&t, 1999; Strauss &
Pollack, 2003). The medicalization of obesity has had the efféotaging significant research
attention on individually based explanations of obesity that inhibit broadeiological

investigations (Peralta, 2003). Childhood obesity has numerous and strongtassoaevith

! Examples of the resources referred to throughmusocial capital health literature include knowged
information, emotional and instrumental supporimpanionship, confidence in others, values, attdude
(Ferlander, 2007).

% The term “obesity” for children throughout thispea is defined as a Body Mass Index (BMI) levethat
95" percentile or above for age and sex based on GD@tly charts and is a standardized measure. A
more complete discussion and definition is provittethe first section of the Review of the Litenaand
titted Measurement of Obesity in Childrehe growth charts and percentile cut-offs aralakle at
http://www.cdc.gov/nchs/about/major/nhanes/growdntdiclinical_charts.htm.



measures of socioeconomic status (SES). Thus, there is a conéindecbmpelling need to
understand the social factors that are related to obesity.

The aim of this dissertation study is to quantitatively tesa$siociations between obesity
and BMI in a nationally representative dataset of Ameridaldren and three forms of social
capital; personal social capital, family social capital andhimrhood social capital. Personal
social capital will be measured using type of school the chilehds (public or private),
participation in activities outside of school, peer related sokilis sind stability of residence
(i.e., how often the child has moved to a new home/residence). $apitdl within the family
will be quantified by measures of family structure, numbercbildren in the family,
connectedness of parents with the child and eating meals togéteighborhood social capital
will be quantified by perceptions of community safety, neighborhomaak support and
community type of residence (rural or urban/suburban).

The specific objectives of this dissertation are:

1) To investigate whether there are associations betweeruregasf personal
social capital and the likelihood of childhood obesity and a child’s 8ft¢r controlling
for age, sex, race/ethnicity, parent education and household income.

2) To investigate whether there are associations between nweadufi@mily
social capital and the likelihood of childhood obesity and a child’s Bitér controlling
for age, sex, race/ethnicity, parent education and household income.

3) To investigate whether there are associations between neeast
neighborhood social capital and the likelihood of childhood obesity anddiscBMI

after controlling for age, sex, race/ethnicity, parent education and housetuaiaei.



4) To examine the relative strength of the associations betweasunes of
personal based social capital, family based social capital aglboehood based social
capital with the likelihood of childhood obesity and a child’s BMI aftentrolling for
age, sex, racel/ethnicity, parent education and household income.

Significance

This research is valuable for a number of reasons. First, fh@reoansiderable
amount of childhood obesity in the United States and childhood obesity is associated with
numerous adverse consequences. Second, social factor researclaigadescribing a
problem (childhood obesity) with such complex direct and indirect calibesd, while
there has been extensive research done in the area of childhood sbegtycapital has
been underutilized as a framework for considering the broader smmrigdxt of this
particular health risk for children. Fourth, the rationale and mativdor this study is to
contribute to the knowledge base used for ongoing policy developmentitical area
of public health, childhood obesity. Each of these four reasons regdrdingltie of the
research will now be discussed in greater detalil.

First, this research is significant because the prevalence Idhabd obesity in
the United States is so high that it is routinely describednaspidemic and a major
threat to public health (Ebbeling, Pawlak, & Ludwig, 2002; Evans, Renankklstein,
Kamerow, & Brown, 2006; Slyper, 2004). It has been suggested that thgemexation
of Americans may actually experience a decline in life eigmey because of the impact
of obesity on longevity (Olshansky, et al., 2005). The prevaleneeofabbesity has

roughly quadrupled in American 6-11 year olds since 1965, growing from . 2%%



(CDC/NCHS, 2009). This prevalence suggests that some four mititren, aged 6-
11 years, are currently obese (United States Census Bureau, 2008).

Obese children are more likely to have health issues requirimgcatli
intervention than non-obese children (Must & Strauss, 1999). The Bogaasa3tudy
identified that 39% of obese children and adolescents in their studyagiopuhad
adverse levels of two or more cardiovascular risk factors inclugliglycerides, low-
density lipoprotein (LDL), high-density lipoprotein (HDL), fasting uhe and
hypertension (high blood pressure) as compared to only 19% for overveljdren
and 5% of normal weightchildren (Freedman, Mei, Srinivasan, Berenson, & Dietz,
2007). Obese children are stigmatized by other children, arelékedhave lower self-
esteem, greater feelings of shame about themselves and ack eae often (Latner &
Stunkard, 2003). Chronic obesity, defined as children who were obese duonmast
of an 8 year longitudinal study, was associated with higher le¥@sychiatric disorders
including oppositional defiant disorder for both boys and girls and depmneksi boys
compared to children with no obesity or only childhood obesity (Muséti@l., 2003).
It is estimated that of all U.S. medical expenditures in 1988Hidren from 4-17 years
old, $124 million were directly attributable to obesity (E. Johnson, Man& Shinogle,
2006).

Finally, the research suggests that obesity tends to contimuadotthood and

adult obesity is linked with many diseases, as well as embtsufiering, prejudice,

% Overweight is defined as a BMI from the"8® 94" percentile for age and sex based on CDC growth
charts.

* Normal weight is defined as a BMI at thé"ggercentile or below for age and sex based on C@th
charts.



shame, depression, etc. (Freedman, Khan, Serdula, & Dietz, 2005;aV&lfariedberg,
2002). Accordingly, obesity is a health problem of such magnitude and importancde that i
is one of the ten indicators used by the U.S. Department oftHmadt Human Services
(HHS) to monitor the health of U.S. citizens, including children begmait two years

old (National Center for Health Statistics, 2007).

Second, social factor research related to childhood obesity is antampor
component in understanding such a multifaceted and widespread public coltcern.
especially critical in the area of obesity because of itss{heindividual/behavioral
nature and presentation. Although there is a biological definiborolesity which is
essentially anenergy imbalancein individuals, Wang and Beydoun concluded that
“individual characteristics are not the dominant factor to which rteimg obesity
epidemic is ascribed” and suggest that “social environmentarédcppear to be most
influential (Wang & Beydoun, 2007, p. 24). Their conclusion was based onersieet
review of multiple national surveys including the National Healtld autrition
Examination Surveys (NHANES), Behavioral Risk Factor Surveill@8ystem (BRFSS),
Youth Risk Behavior Surveillance System (YRBSS), National LongialdSurvey of
Adolescent Health (Add Health Study) and the Growth and Health Sfuithg National
Heart, Lung and Blood Institute.  Writing for thieuture of Children a research
collaboration of the Woodrow Wilson School of Public and Internationalir&ffat

Princeton University and The Brookings Institution, Anderson and Butcdree do a

® The term energy imbalance is commonly used ifitlature regarding obesity and it describes energ
intake exceeding energy expenditure or more sirsated, more calories being consumed than calories
being used by an individual.



similar conclusion as Wang and Beydoun, stating, “genetics alon®tcarplain the
increases in obesity in recent decades” and identify multiplesasf change in children’s
environments since 1980 that have contributed to the increase in giresigence (P.
M. Anderson & Butcher, 2006, p. 38).

House asserts that social factors are “arguably even predohuwantbiological
phenomenon in understanding physical health and population health (House, 2002, p.
126). For example, one study found that nutrition knowledge was only weakly associated
with healthy eating and/or BMI across age, gender, race, énlu@atd income groups
which suggested to the authors of the study that there are broadetteahinfluences
involved in diet quality (healthy eating), and consequently obesity (Sapjeidg, 2007).
Clearly, the study of social factors is critical to a Ivadgveloped understanding of
childhood obesity for researchers, clinicians, policy makers and otmstitaencies
involved in designing effective programs and policies for children.

Third, social capital, measured at any level, has been undeutibs a
framework for contextualizing the social origins of this mattar health risk (obesity) for
children. There are two specific areas where there areigape research. The first is
that there are very few studies that link any kind of sociataapith childhood obesity,
especially before 2003 (Ferguson, 2006). Second, most of the studide ttatsider
social capital are generally focused on neighborhood levels of swapéhl, relating
measures of physical activity, BMI and/or obesity with cti@rstics of neighborhood
such as trust, social support, mutual aid, reciprocity and safetyefigimAppugliese,

Cabral, Bradley, & Zuckerman, 2006; McKay, Bell-Ellison, WallaceFé&ron, 2007,



Singh, Kogan, & van Dyck, 2008). Singh and his collaborators found that lowés ¢tdéve
neighborhood social capital (parents’ perception of trust, recipraatly helping each
other/each others’ children) significantly increased the odéigiafy obese in an analysis
of obesity in children and adolescents (Singh, Kogan, & van Dyck, 2@08)ther study
of fifth-graders found that the neighborhood social environment (sties| social
cohesion, reciprocity, trust) was more strongly predictive objglay activity and obesity
than the neighborhood physical environment (physical disorder, traflie,af housing)
(Franzini, et al., 2009).

As stated earlier, these studies and others have mostly cenksteral capital at
the neighborhood level or larger geographic areas such as U.Sesonngtates in the
consideration of obesity (Kim, Subramanian, Gortmaker, & Kawachi, 20a8pwever,
there is abundant evidence for the value of lower level measrbeth the individual
based and family based levels (I. Kawachi, 2006; Winter, 2000). Individual or
personally owned social capital has been studied in relationshipltiplen adult health
measures including health related quality of life, mortalisgdmovascular risk, obesity;
but, Morrow argues that there is a need to recognize thdta&hitan “generate, draw-on
and negotiate their own social capital” apart from their parants outside the family
(Moore, Daniel, Paquet, Dube, & Gauvin, 2009; Morrow, 1999, p. 751). For example,
the presence (or absence) of health “complaints” including headatbmachache,
sleeplessness, dizziness, backache and loss of appetite, in a geeLp wdar olds, was
related to an individual measure of the child’s social capitatjcgEation in clubs

outside of school (Berntsson, Kohler, & Vuille, 2006). Measures oflfasacial capital



(neighborhood/social support, smaller family size and two parent hald$ewere
positively associated with developmental achievements in a groupyohigh risk 2-5
year olds (Runyan, et al., 1998). Furthermore, the home social enviroantefamily
social processes are both associated with the development of obediydren (Sara
Gable & Lutz, 2000; Strauss & Knight, 1999).

This project expands the use of social capital beyond the neighboshedy
contextualizing obesity risk for children at two additional levdlsist, by considering
children’s personal social capital, through examining what soali@ionships/structures
might be associated with reduced risk for obesity. Secondrsrdering family social
capital, in investigating what family structures and distingagltharacteristics such as
cohesion and relationships, might also be associated with reduced risk for obesity.

Fourth, the rationale and motivation for this study is to contributeh&o t
knowledge base used for ongoing policy and intervention development imcal @rea
of public health, childhood obesity. The research is prolific and broad{ilbesms
bounded by traditional research paradigms of public health that lookdondual,
behavioral, economic and/or demographic characteristics to model heladth Clearly,
a portrayal of childhood obesity requires a broad lens. Link and Phal@nargued that
considering social factors to be “fundamental causes” will reelppleéntify the “factors
that put people at risk of risks” and more importantly, provide subdtamsight not
available using more traditional analyses (Link & Phelan, 1995, p. 85).

This research, contextualizing social risk factors for childhood tybhesi both

novel and essential. It is novel in its use of the personally ownedl apital of



children and the consideration of family social capital asl#tes to childhood obesity.
It will expand the body of knowledge needed to ultimately improvendadth and lives
of children, and consequently improving long term health and well-b&tngss the
lifespan for individuals and the population. Chapter 2 describes thadite related to

the topic and explains the theoretical background for the design of the analyses.
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CHAPTER 2
Literature Review & Theoretical Framework

Chapter 2 contains two sections presenting the background for theches@he
first section, Review of the Literature, provides an overview ofctireent literature in
two areas; 1) obesity in children and 2) social capital andrelnils health. This section
is summarized by a discussion of emerging questions that providachpetus for the
objectives of the study. The second section, Theoretical Frameofteks a theoretical
framework for the study’s conceptual foundation, measures ofl @apdal and a social
capital model for obesity in children.
Review of the Literature - Obesity in Children

The Measurement of Obesity in Children. The internationally accepted
standard for identification of obesity in individuals is the Bodys®mdex (BMI). BMI
is a straightforward calculatibrthat expresses a person’s weight in relation to their
height. Persons between 2 and 20 years of age are categarizeet@veight” if their
BMI is between the 85and 9%' percentile and “obese” if their BMI is in 8%ercentile
or above for their age and sex using the CDC BMI-for-age groaints (CDC/NCHS,
2009). The cut-points for children were selected by an expert panel convenedlapdeve
a standard for international use (Bellizzi & Dietz, 1999). BM§ Ibeen validated as a
measure for body density and body density is associated with agdifrgntice & Jebb,

2001).

® BMI=weight (pounds) divided by height? (inches)ltiplied by 703 (Bellizzi & Dietz, 1999).

" The terms overweight and obese for reporting dldiein and adolescents are not always used
consistently throughout the literature; howevee, tise of percentile cut-offs is consistent. TheCCD
definitions for overweight and obese will be uizfor this research.
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“True” measures of body fat using tools like hydro densitoyn@inderwater
weighing), radiological studies and even bioelectrical impedancéonetare time-
consuming, expensive, impractical and difficult to use in clinicdings and population
surveys (Ogden, Carroll, & Flegal, 2008; Sweeting, 2007). BMI is eesige, easy to
use in many different settings and very reliable when conductadaloyed personnel
(Sweeting, 2007). Additionally, these standardized methods for cahgulBil and
classifying obesity for children, with cut-points based on age s#d are used
consistently for clinical care, surveillance, research and iagart the United States and
internationally. These charts can be found at http://www.cdc.gov/growtktcha

Medical Consequences of Childhood ObesityThe consequences of childhood
obesity can be understood across the life span and while mahg obnsequences are
those which occur very late in adolescence or early adulthood, tharealready large
and still growing body of research documenting the immediate seq(petd®logical
consequences). Must and Strauss presented a comprehensive discussioadute
health problems that often accompany obesity across a rangeiocélcareas (Must &
Strauss, 1999). Some of the more striking examples include orthgetdlems caused
due to excess pressure on growth plates resulting in damage fearitval head (thigh
bone) and growth disorders of the shin bone often requiring surgieaention(s);
neurological problems caused by intracranial hypertension withabkas, vomiting,
blurred and double vision; pulmonary disorders ranging from decreassdise
tolerance, coughing and wheezing in obese children with or withouprdeence of

asthma to abnormal sleep patterns associated with obstructipeapieea that appear to



12

be linked with “clinically significant decrements in learning ameémory function”;
gastroenterological illness such as gallstones and increatssdorf lipolysis (breakdown
of fats) that can compromise short and long-term liver function; arbogine
disruptions including early-onset menarche, insulin resistance aqdtoncluding Type 2
diabetes in children as young as 10 years old (Must & Strauss, 1999).

The American Heart Association recently released studyttatafound plaque
buildup in the neck arteries of obese children to be similar to thageally found in
middle-aged individuals, about 45 years old ("Obese Kids' Artery Pl&ymuédar To
Middle-Aged Adults,” 2008). The Bogalusa Heart Study found substasisaiciations
between five identified risk factors for cardiovascular diseas®l obesity in their study
population, average age 11.4 years; 39% had two or more risk fimtaerdiovascular
disease, 18% three or more and 5% four or more (Freedman, et al., 2007).

Another important area of child health is sexual growth and developmbnt
American adolescents, obesity has been correlated with atedlsexual maturation in
girls and delayed maturation in boys (Wang, 2002). Furthermoreppass that
childhood obesity is often predictive of persistent obesity into adulthoodadult
obesity has many well-known and significant associations with ehiortand mortality
(Baker, Olsen, & Sorensen, 2007; Freedman, et al., 2005; Must & Strauss, 1999).

Psychosocial and Emotional Consequences of Childhood Obesity. In the
previous section some of the immediate physical health issuedbdse children were

presented and they are numerous and serious. However, itharddb imagine that the

8 The risk factors considered in the study werdytcigride levels, LDL cholesterol, HDL cholesterol,
insulin and blood pressure.
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psychosocial and emotional effects are equally or more detrimehit@ stigmatization
of obese children by their peers has been well-documented Bemeardy 1960’s and the
current research finds that stigmatization to be even strongmuay’s society (Latner &
Stunkard, 2003). Obese children are often rated as the “least begtapmates”
(Zametkin, Zoon, Klein, & Munson, 2004). Research with children as youfigeas
years old has shown an inverse relationship between weight statidsedings of self-
esteem coupled with decreased self perceptions of cognitive anttgbhgisilities by
obese children (Davison & Birch, 2001).

The stigma of obesity is one of the causal factors theorizedamany studies
that find low self-esteem correlated with a child’'s weighatust, including one
longitudinal analysis where obesity and lower self-esteenesaoere related not only at
baseline but that a higher baseline BMI could predict a drop frestelem at a future
point in time (Hesketh, Wake, & Waters, 2004). In a community baseplsa@assessing
guality of life and weight status, obese children rated thenséveer in areas of self-
esteem, social confidence, school abilities, self-regard, sditmsfavith appearance and
ability to get along with others; and their parents reported these children as having
more anxiety and/or depression, exhibiting immature behavior and m®bkgth
schoolwork (Friedlander, Larkin, Rosen, Palermo, & Redline, 2003). Obdseenhi
have greater odds of being subjected to peer victimization wee-calling, teasing,
hitting, kicking, pushing, losing friends and becoming targets of rupreading and lies

(Janssen, Craig, Boyce, & Pickett, 2004).
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Prevalence of Childhood Obesity in the United StatesHealth risk factors in
the United States are monitored through the CDC. The National rCfentélealth
Statistics (NCHS) reports a sizable increase over timéheé prevalence of obesity,
defined as a BMI at or above the"9percentile for age and sex, in the population of
American youth as shown in Table 1. The rates for this populatios,2af)@ years old,
were relatively stable with only a small rise from the 1960ieugh the 1970's. The
rates approximately doubled during the next measured time pd9&88-1994. The

prevalence rate has continued to rise since that time witistisi@ly significant

incremental increases until 200®gden, et al., 2008).

Table 1. Prevalence of obesftamong American children and adolescents agesy2dss,
for selected years 1963-65 through 2003-2006. Ratiblealth and Nutrition Examination Surley

Age (years) 1963-1966 1976-1980 1988-1994 2001-2Q02 2003-2006
2-5 - 5.0 7.2 10.3 12.0

6-11 4.2 6.5 11.3 15.8 17/0
12-19 4.6 5.0 10.% 16.1 17|6

4Obesity defined as a BMi the 95th percentile for age and sex based on 20 BMI growth charts at
http://www.cdc.gov/growthcharts Note: While the use of BMI and the cut-pointdarse of the term
“obesity” were not standardized until 2000, the NEHs the repository for the original data, has
standardized the prevalence rates to reflect cumethodology and terminology (Ogden, et al., 2008)

® Prevalence rates obtained from the NCHS websitetferNational Health and Nutrition Examination
Survey athttp://www.cdc.gov/nchs/nhanes/nhanesmmwrs _obhbgity.

There are many complex and varied associations of weight staitis
race/ethnicity and sex. The differences most often noted of shier¢he literature are
summarized in Table 2 (Ogden, et al., 2008, p. 2403).

In all major and sub-groups for race and sex, there is a higheityoba®
associated with the older age groups. This is consistent givepathes’'s argument that

obesity is mostly a function of non-biological influences, i.e., thedoag individual is

° The change in prevalence from the 2003-2004 suvélye 2005-2006 survey was not statistically
significant. Therefore, the CDC has combined ta@dhto a four year sample which provides forrgda
sample size and greater stability for analysis @get al., 2008).
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exposed to these non-biological influences, whether they be sadiakat; economic,

environmental, etc., the more likely obesity is to develop. Theselpree rates

indicate that being obese for all age groups is more closstciased with being non-
white for both boys and girls. Gender also matters and isrelift based on a child’s
race/ethnicity. Non-Hispanic white males and Hispanic males to have higher rates
of obesity than non-Hispanic white and Hispanic females. ConvensehsHispanic

black males have lower rates of obesity than their non-Hispalaick female age
counterparts.

Obesity rates are, in general, lowest for non-Hispanic whitgsecedly girls
when compared with non-Hispanic white boys and their non-white feag@ecohorts.
These prevalence rates are not unexpected for a variety ohseaspecially the cultural
pressure and preferences among white women for thinness andnmaissaon of this
preference to their daughters (Oliver, 2006). Non-Hispanicewdays have only slightly
lower rates than their non-Hispanic black age peers and both groupsaikeslly lower
rates than Mexican American boys.

The prevalence of obesity in Mexican American boys, age 6-14t, lsast 10
points higher than non-Hispanic white and non-Hispanic black boys shthe ages. In
adolescence and early adulthood, 12-19 years old, this differenceasbscreather
dramatically and the three groups become more alike than dissifrhiaris consistent
with research that finds a common belief of mothers and fathéngsiethnic group that
heavier children are healthier, happier, “cuter” and safer (Kanf& Karpati, 2007, p.

2186). Additionally, in one study, Hispanic mothers reported highelsl®@feconcern
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than either white mothers or black mothers if they perceived thndidren were not
eating enough (Kimbro, Brooks-Gunn, & McLanahan, 2007). It may be that males in this
group are heavier as children when their parents have the moshaeflaad as the boys
become older they have more independence to make their own dietseard health
related decisions.

Non-Hispanic black females have higher rates of obesity than odingr
comparison group based on age/gender or age/race. For ages 2sl%hgainon-
Hispanic black females) rates are 77.2% higher than non-Hispéite females (24.1%
versus 13.6%), 30.2% higher than Mexican American females (24.1% versus 48%%)
38.5% higher than non-Hispanic black males (24.1% versus 17.4%). &ighifesearch
in the area of body image has consistently demonstrated a $agdrbody cultural ideal
by non-Hispanic black women and non-Hispanic black female adolescEmtsis often
coupled with a lack of awareness of how weight really carctaffealth (Caprio, et al.,
2008; Parnell, et al., 1996).

Yet, the bottom line is that the rates for every group arénigia Even thdeast
obese group, non-Hispanic white girls, had an overall (ages 2-1%)yebesity
prevalence of 14.6% as shown in Table 2. Healthy PEq040 goals include reducing
obesity rates amongl 6-19 year old Americans, with a target obesity prevalerteeofa

5% (National Center for Health Statistics, 2007).

1 Healthy Peoplare national public health goals managed by tHie®6f Disease Prevention and Health
Promotion, U.S. Department of Health and Human iSesv National public health goals and priorities
have been set and monitored since 1980. Informatimut Healthy People was obtained from their
website ahttp://www.healthypeople.gov/
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Table 2.Prevalence of obesifyamong American children and adolescents agesy2d,
by rac& and sex, 2003-2006. National Health and Nutrifioc@amination Survey.

Non-Hispanic | Non-Hispanic Mexican

Age (years) All White Black American

2-19 Boys & Girls 16.3 14.6 20.7 20}9
Boys 17.1 15.6 17.4 23.2
Girls 15.5 13.6 24.1 18.6
2-5 Boys & Girls 12.4 10.7 14.9 16(7
Boys 12.8 11.1 13.3 18.8
Girls 12.1 10.2 16.4 14.5
6-11 Boys & Girls 17.0 15.0 2183 23|8
Boys 18.0 15.5 18.6 276
Girls 15.8 14.4 24.( 19.7
12-19 Male & Female 17.6 16,0 22,9 21.1
Male 18.2 17.3 18.5 22.1
Female 16.8 14.% 277 199

#Obesity defined as a BMi the 95th percentile for age and sex based on @m0 BMI growth charts at
http://www.cdc.gov/growthcharts Note: While the use of BMI and the cut-pointdarse of the term
“obesity” were not standardized until 2000, the NEHs the repository for the original data, has
standardized the prevalence rates to reflect cumethodology and terminology (Ogden, et al., 2008

® The CDC provides race statistics for only threeugm because of the small sample sizes for other
identified racial groups such as Native Americahspanic (other than Mexican American) and
Asian/Pacific Islanders.

Socioeconomic Status and Childhood ObesityMedical sociologists have long
documented the differences in health status based on measureet@ocmic (SES)
status’. These differences appear to endure even in those countries wlizedc
medicine where there is a more equitable distribution of healthazamess and resources
(Link & Phelan, 1995). Childhood obesity, understood as a risk factor (causal
corollary) for innumerable health, psychosocial and emotional proplemsnany strong
associations with individual and aggregate measures of SES.infple stratification of
childhood obesity rates by household income levels provides an instruatived this
association. Table 3 shows prevalence rates of obesity byaadesousehold income

level (CDC/NCHS, 2009).

1 Measures of SES are stratified measures of incomelth, education and occupational prestige used
either alone or aggregated (A. G. Johnson, 1995).
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Table 3 demonstrates that obesity, like all health risk fac®idearly related to
one measure of SES, poverty. Poverty is linked to obesity acloagealgroups but
appears to have an especially strong differential impact, bothveoand negative, for
children, 6-11 years old. This is consistent with research usimg aggregated models
of SES that suggest this age group is more vulnerable to thesefféctamily

circumstances than older adolescents (Haas, et al., 2003).

Table 3. Prevalence of obesftyamong American children and adolescents, ages, b4 Sousehold
income, 2003-2006. National Health and Nutrition Exantio= Survey.

Below 100% 100-199% 200% Poverty
Age All Income Levels | Poverty Level Poverty level Level or more
All 2-19 16.3 18.9 17.4 14.4
2-5 12.4 14.1 12.7 111
6-11 17.0 22.Q 19.2 1356
12-19 17.6 19.3 18.4 16,3

4Obesity defined as a BMi the 95th percentile for age and sex based on 20 BMI growth charts at
http://www.cdc.gov/growthcharts

b Family income relative to U.S. federal poverty lsvare those used by the U.S. Department of Heaith
Human Services (DHHS) and developed and maintainedhe U.S. Census Bureau. A complete
explanation of poverty measures can be fourdtpt//aspe.hhs.gov/POVERTY/09poverty.shtml

A review paper examined 45 studies of the relationship betweem&aSures
including parent education, income, occupation and composite measures with adiposity
children and reported about 70% of the studies describing some tystabsétically
significant” inverse relationship (Shrewsbury & Wardle, 2008). SHyavysand Wardle
also noted that the consistently strongest correlate with childhoodyobes parent
education level. They speculate that education is a more staasure than income
because incomes and occupations can change from year to year.“wdalth” is hard
to accurately measure and the utility of occupational stahlsngs is questionable given
that they were developed in the 1960’s using a mostly white, malbads (Burgard &

Stewart, 2003).
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The findings on the associations between SES and obesity diréyfieace are
inconsistent among different groups of children. Shrewsbury and Wamitéuded that
inverse association between income or education and adiposity in ehildi® most
consistent for white girls, but had various associations in other g{&ipswsbury &
Wardle, 2008).

Summary of the Literature Review on Obesity in Children. This overview of
childhood obesity substantiates that it (obesity) is a measuraal hisk that causes
and/or is correlated with a greater presence of health rigkréa poorer health and
unfavorable psychosocial and emotional conditions. Its prevalencs ragarded as too
high across all groups of children in the United States. Furthermiutehood obesity is
one of the many health risks that is socially patterned and erped disproportionately
in greater numbers by racial/ethnic minorities, children wigs Educated parents and the
poor (Singh, Kogan, & van Dyck, 2008).

Review of the Literature - Social Capital and Children’s Health

Social Capital & Health. Social capital is a broadly defined and extensively
used term across many disciplines; primarily, sociology andiqadli$écience, but also
public health, urban studies, criminology, business, economics and edudatkeld,
2008, p. 2; Halpern, 2005, p. 3). For the purposes of this sBadyal capital will be
defined as resourc&saccrued and/or accessed from social relationships/social bonds at

multiple levels including the individual, family, neighborhood, community olomati

12 Examples of the “resources” referred to throughbatsocial capital health literature include knedge,
information, emotional and instrumental supportmpanionship, confidence in others, values, attdéude
(Ferlander, 2007).
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(Ferlander, 2007; Halpern, 2005, pp. 1-40; Macinko & Starfield, 2001). In hisaemi
work, Bowling Alone Putnam states emphatically that “social connectednessrentatte
our lives in the most profound way” in his discussion on the importansecal capital
to health (Putnam, 2000, p. 326).

Ferlander defines social capital as “a resource accéssmrajh social networks”
where networks are “social connections” and the resources @peoc#ty (“emotional,
informational and instrumental support”) and trust (“having confidencgher people”)
(Ferlander, 2007, p. 116). Kawachi explains that in the context ohhsmadtal capital
includes social cohesion and/or social networks that provide accefisngs like
information about health resources, health promotion, support and infoomizbl for
healthy behaviors and knowledge about local services (. Kawachi, 2006;ial.,
2006, p. 1046). Moore, et al., define social capital to be “relationaledars rto the
material, information and affective resources to which individuadispatentially, groups
have access through social connections” (Moore, et al., 2009).

Furthermore, there is general agreement that social chpgdioth individual and
collective meaning, relevance and utility for health studies and rés@g#acpham, Grant,
& Thomas, 2002; Kim, et al., 2006; Scheffler & Brown, 2008). In the nineteenth century,
Emile Durkheim, used the framework of social capital, if not #rentsocial capital
itself, to argue that suicide was more than just a “persorggdya but sociologically
predictable” given the extent to which a person is “integratedsottety” and during

times of “rapid social change” (Putnam, 2000, p. 326; Turner, 2003).
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There have been many studies linking health and social capivalal capital has
been associated with mortality, sexually transmitted diseaself;rated health,
psychosomatic complaints, obesity, mental illness, depression, usgpeftdmsive
medications, life expectancy, tuberculosis case rates, cardibmagstisease, binge
drinking, and other health indicators (I. Kawachi, Kim, Coutts, & Sulbraan, 2004).
One of the most comprehensive studies relating obesity (in anpaxghwitation) to social
capital, at the individual and two collective levels, found obesity ackl ¢f leisure time
physical activity related to social capital aggregated atltise State levéf, associated
with lower social capital aggregated at the local commueitglland associations with
an individual's personal level of social capital (Kim, et al., 200&8)es€ studies support
the use of social capital is as a model for understanding tleetsefof social
relationships/social bonds on health and health risk factors, including obesity.

Social Capital & Children. There are a number of studies that consider social
capital and various childhood experiences and/or outcomes. The serarkainvwthis
area is Coleman’s study of social capital and children’s eidnehtoutcomes. Coleman
found that social capital in the familgnd social capital in the community were
associated with whether or not a person remained in high school or daped

(Coleman, 1988). Also, as in the immediately preceding review diteh&ture on social

13 Social capital was aggregated at the State, cantyindividual level with multiple indicators from
various sources including the General Social Surie8. Economic Census, U.S. Statistical Abstidcs,
Census of Retail Trade, Roper Social and Polificahds Archive and the DDB Needham Lifestyle
Surveys. Examples of the indicators include sgrein a committee or as an officer of a club/local
organization, attending a public meeting on towsdarool affairs, average number of group membesship
attending club meetings, entertaining in one’s hovoéunteering, percentage turnout in presidential
elections, numbers of civic, social and non-profganizations, visiting with friends and percepsiar

trust and honesty in other people. (Kim, et 00&)
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capital and health, Coleman’s writing emphasizes that socpatatdexists in the
relations among persons” (Coleman, 1988, pp. S100-S101). Ferguson concluded in her
extensive review article, that after poverty, social cafitamily social capital and
community social capital), is the “best predictor of children&fare” (Ferguson, 2006,

p. 8).

Putnam and Bourdieu, both acknowledged to be framers of social ¢apdgy,
contend that family and family life are the foundations of $aagital and the principal
location of the “acculturation and transmission” of social capdalchildren (Putnam,
2000)). Winter suggests that despite these assertions by PutnardieBaand many
others, family has been “underemphasized” given the amount of isheduals spend
with their families, versus in the voluntary associations (Wir2800). In a study of
high-risk children and developmental outcomes, the results suggestedaothors that
“social capital may be most crucial for those families who hieweer financial or
educational resources” (Runyan, et al., 1998). Additionally, Putnamprbpssed that an
overall level of decline in social capital has been harmful iddien and their families,
communities, neighborhoods (Putnam, 2000).

The preceding discussion on social capital and children centers orsduooaV
capital is transmitted to children from their families and eamities and portrays them
as fairly passive agents. This is generally reflectivinefliterature. However, Morrow
and Leonard each argue that this is problematic given that childehave the capacity
to generate and utilize social capital through their own persma#l relationships and

social networks (Leonard, 2005; Morrow, 1999). For example, most sttahegler the
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context of children’s neighborhoods by asking their parents about neighbdriostad
reciprocity, etc. One interview survey conducted with 4-8 year saldsessfully used a
traditional model of personal social capifatith this population and found it to be viable
and useful as a “methodological and analytic” tool while studyady childhood
education and care (Farrell, Tayler, & Tennent, 2004). In summaeigl £apital has
been shown to benefit children in many ways and is viably studied & bot
individual/personal or collective levels.

Social Capital and Children’s Health. There are a number of studies wherein
indicators/and or a scale of social capital were constructad asdependent variable in
consideration of a dependent or outcome variable with measures tf bediealth
related behaviors, in children and adolescents. Related to gendtia) Adarge cross-
sectional study found social capital measured as children’sipatton in organized
activities, experience of being “bullied” (or not), parent playimigh the child and
parents “occupying a position of trust” in an organization explained t6586% of the
variance in children’s complaints of stomachache, headache, sleegkessizziness,
backache and loss of appetite (Berntsson, et al., 2006).

Adolescent participation in group activities like church choir, schoobs;l
student government, 4-H club, school band or doing volunteer work was &s3aitdh
less alcohol or drug use and dependence (Winstanley, et al., 2008)uniger children,

ages 2-5 years old, development delays were less pronounced for highildsén who

1 The dimensions of social capital measured wergfation in clubs/groups, visiting friends/relats,
visiting neighbors, trust of other people, feelgade where they live, if they would pick up rubbishhe
playground, helping others with their schoolworkl dike being with people who are “different” (Fdire
Tayler, & Tennent, 2004, p. 626)
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lived in families with neighborhood support, personal support, regularichtiendance,
two parents/parent figures in home and two or less children in the (Rungan, et al.,
1998). Social capital measured as neighbors’ willingness tavéeme in different
situations such as children misbehaving, people throwing garbage on #te ldtie
skipping school, graffiti being painted, a fight on the block were found telbgd to
children’s overall health, mental health and “resistancéness” for young adolescents,
aged 11 and 12 years old (Drukker, Kaplan, Feron, & van Os, 2003). &muial has
many benefits to health for children, as in the adult population.

Summary of the Literature Review on Social Capital & Childreris Health.
Social capital, in a wide variety of forms, provides for theraal of advantages to
children’s health and well-being. It provides benefits for childmeth adolescents of all
ages, from the very young to older teenagers on the verge of adultloedtudies cited
in the preceding section demonstrate how different forms of social caprsinpesocial
capital, family social capital and neighborhood social capital appge provide
complementary yet unique advantages and benefits.

Prior Research Specific to Social Capital and Childhood Obesity

Related to childhood obesity, there are a limited number of studhesdnsider
social capital per se. Children’s lack of involvement in aitbosel activities, which may
lower personal social capital, was correlated with becoming oignmtver obese in
elementary school, regardless of family income or ethnicity igroup of children

followed over time, from ages 2 to 12 years of age (O'Brien, et al., 2007).
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Characteristics of families including regularly missing lmead family inactivity
were found to be significant for adolescent obesity, over and abovel gjearetic traits
(M. A. Martin, 2008). Various measures of family support and fanolyesion have
both been reported to have inverse associations with obesity in childneryf16 years
old across multiple studies (Kitzmann, Dalton, & Buscemi, 2008).

After controlling for neighborhood SE%a study in Los Angeles of 12-17 year
old adolescents found a “significant relationship” between lower BWVEIS and higher
levels of social capital among adults in the neighborhood describh#tegresence of
“adults that kids look up to,” “people willing to help neighbors,” “adwttch out that
kids are safe,” “would scold if kid showing disrespect” and “would doetbmyg if kid
does graffiti” (Cohen, Finch, Bower, & Sastry, 2006, p. 774). Thus, ad sapital has
advantages for many aspects of health for children and adoleshen¢sis also evidence
that various forms of higher levels of social capital are @ssacwith lower levels of
obesity.

Emerging Questions

There are emerging questions that arise from the existingtlite. First, why is
the prevalence of childhood obesity socially patterned? Fundanoentsé theory as
conceptualized by Link and Phelan may be useful to connect the datsehesocial

factors and obesity in children (Link & Phelan, 1995) Second, measiusesial capital

15 The factors used to create a neighborhood ind®&& included percent of households in poverty,
number of female headed households, percent afeetsi on public assistance and rate of unemployed
adult males (Cohen, Finch, Bower, & Sastry, 2006)
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may be useful for expanding the understanding of the context of suigh @revalence
rate of obesity (16.4%) in American children.

Fundamental Causes. Obesity research, including research on childhood
obesity, has largely focused on the identification of individual sdnstbehaviors
associated with risk. This is entirely consistent with theeAcan cultural narrative of
individualism and freedom to act. However, focusing only on the veegtdiehavioral
associations with childhood obesity is dismissive of the pervasigdeparsistent social
patterning of this condition. There is an ongoing need to “contextligdersonal level
risk factors for poor health within broader social processes conditioms & Phelan,
1995, p. 80). Link and Phelan contend that social factors are “funddimeauaes of
increased risk and/or disease and that these social factavhareut people at “risk for
risks” (Link & Phelan, 1995, p. 80).

Social capital theory is an attractive model for describingptiteways between
traditional demographic/SES measures, individual behaviors and healtmeHseres of
social capital could explain, in part, how SES is a fundamental acdudisease, risk
factors, etc. For example, one study based on fundamental canige tbend almost no
association between length of time until death/overall mortéldsn diseases where
there is little prevention or treatment knowletfgand SES; but, there was a strong
association between death from more preventable causes and SES,(Pin&, Diez-

Roux, Kawachi, & Levin, 2004). Phelan, et al also noted that theimfisdivere true

18 A few of the many examples of low-preventabiliguses of death are brain, gallbladder, pancreatic a
ovarian cancers, multiple sclerosis, organic psticltonditions and cardiomyopathy. More prevergabl
causes of death included chronic obstructive pubmpdisease (COPD), boating accidents, suicide,
homicide and smoking related cancers.



27

across racial and gender divisions. In discussing the findings, thesathtborized that
those in higher SES groups were able to “delay” death from prekeentable causes by
accessing various social resources. They described thesleresoiaces as knowledge,
support, social connections, etc. to be those same things ofterbeless social capital.
Like social capital, these social resources are “genergdtire” and can be used across a
wide variety of situations related to health risk, disease, illness(M&chanic, Rogut, &
Colby, 2005) Thus, it is plausible that social capital as a @seamncept can help
unearth how fundamental causes theory applies to health risks faciisas the
likelihood of obesity in childhood.

Social Capital. Social capital is both theoretically and evidentially relatethe
health of children (Ferguson, 2006). However, there has been lgtlaroh that attempts
to measure children’s personal social capital because childeesean more often as
recipients of social capital versus possessing their own agerggnerate and access
benefits from social relationships (Leonard, 2005). Children, of prisergol age and
older, spend enough time away from the home and family to bedesjaat least to some
extent, outside the context of their families. Furthermore, thefusenily social capital
to understand health has been limited and most often used to understaaibeduc
achievements and/or adult socioeconomic outcomes. There have been a aftimbe
research studies linking the nutritional quality, physical actiaitg BMI in children to
neighborhood contexts, often using social capital measures. Thidatieseaddresses
the existing gap in the literature by analyzing the asBonidbetween three types of

social capital, personal, family and neighborhood social capital and obediijdireic.
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Theoretical Framework

Theory. There is a great deal of theory regarding the associationsedehealth
and social relationships, even though the term “social capisalif lvas not broadly used
until the 1980s and 1990s (J. Field, 2008, p. 15). The conceptual foundation for this
project goes back more than a century to Durkheim’s seminal Bar&ide published in
1897 (Turner, 2003). Berkman, et al. note that Durkheim’s principal objestgeto
describe the connection between individual health and “social dysiarfBerkman,
Glass, Brissette, & Seeman, 2000, p. 844). Durkheim’s suicide studpwmsred the
importance of social relationships and social cohesion; and both arestowdl to be key
components of most definitions of social capital (Halpern, 2005; House, Z06&r,
2003).

Berkman et al. hypothesize that social ties/groups influencevidliuci
behavior/outcomes through social support, social influence, social engaigemd
access to material resources based on the work of Durkheim ans'‘ofBerkman, et
al., 2000). By definition, social capital measures these typesflaemtial pathways.
These are the influential pathways that can possibly describe aothe fundamental
causes of childhood obesity.

The current research aims to examine three forms of scamial; personal,
family and neighborhood, and test for associations with obesity. Tikesmple
theoretical evidence for the inclusion of these three forms oélscapital (personal,

family and neighborhood) and specific indicators for assessment.

1" Berkman, et al. identify John Bowlby, developeatiaichment theory as their other major influential
theorist besides Durkheim (Berkman, et al., 2000).
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Personal social capital. Bourdieu’'s work is prominent in discussions and
presentation of personal social capital because his conception focudieel ‘trenefits
accruing to individuals by virtue of participation in groups” (Pori€98, p. 3). For
children, personal social capital can be broadly defined as those vgplsotaal ties the
child has outside the family. Participation in sports teams, @ntdsorganizations like
Girl Scouts or Boy Scouts can build social capital for children (OffecBn8ider, 2007).
The child’s type of school may enhance social capital fostiislents. This may be
especially true if the school’s students, parents, teachdifs esta have a high degree of
social capital. The social capital of the milieu itself dastow beneficial social
influence, either deliberately or more casually (Berkman, et al., 2000).

Personal social capital, these types of community-based sesialhile weaker
than family ties, link the person to the greater societyrgeland have been identified to
be at least as beneficial to adult health as family tiekgdwachi, Kim, Coutts, &
Subramanian, 2004; Putnam, 2000). There is even an argument for thesef tyges
being more important than family and friendship ties because #lpytd mitigate the
“darker” side of social capital, such as the reinforcement of sidirat may include
unhealthy behaviors or activities (Portes, 1998). Another facet sémarsocial capital
is simply the quality of individual relationships. Social capitah& “micro-level” can
have a large influence on health (Halpern, 2005, p. 111).

In general, personal social ties have not been widely investigatee non-adult

population in the United States, especially in children younger than 12 years old.
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Family social capital. Family social capital is the social capital provided to the
child by their parents relative to family cohesion/familydtioning and certain family
structural characteristics. Family processes and fasiiycture are both important
(Halpern, 2005, pp. 145-148). Quantity without quality or quality with toe lgtlantity
may both hamper the child’s access to social capital withinmalyfa Family social
capital is necessary for children to benefit from their ili@si financial capital
(income/wealth) and human capital (education) (Coleman, 1988). Furtherthere
modeling of trust, reciprocity and cohesion begins in the family f@vbkildren spend a
great deal of their time) and this modeling is a key facatahildren’s ability to learn and
transfer these skills to the greater community at large in adulthoodef\\\20100).

Additionally, there is some evidence that low family cohesiontesea climate
where children are more likely to engage in unhealthy behavmat®rathat the stress
associated with low family cohesion may induce a physiologssgonse in children that
is related to obesity (Dalton & Kitzmann, 2008). Family meajdesncy can be used as a
rough gauge of family closeness (Rhee, 2008). Putnam said thavémene meal” was
an “important form of family connectedness” (Putham, 2000, p. 100). Anotbasure
of family cohesion is the extent to which parents know their child’s friends.

Finally, certain structural characteristics of the familgvle social capital as a
general resource for children. These structural charaatensted to gauge parental time
are often conceived of in terms of number of children in the faanityfamily structur®

(Coleman, 1988). Coleman felt that family size was importardusecas the number of

18 Family structure, relative to children, can beutjiot of as two parent biological/adoptive family,
stepfamily or single parent.
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children in a family increased, parental resources became mmoremare diluted.
Research on family size is somewhat mixed in its conclusi@asdmg siblings and the
impact on various aspects of children’s well-being, especiallfoset areas related to
social capital (Steelman, Powell, Werum, & Carter, 2002). kesoff intact two parent
families tend to have more social capital than step famihéesstep families have been
found to have more social capital than single parent, using a medsucgher’s social
capital (Ravanera & Rajulton, 2009). For example, children in singlenpéamilies
and/or those without solid connections to both parents only have the oppottunity
benefit from one adult’s social network and connections (versus(kedpern, 2005, p.
249)

Finally, family social capital may also include the number iohes the
child/family has moved based on Coleman’s contention that “the setaions that
constitute social capital are broken at each move” (Coleman, 1988, p. &g have
argued that the overall impact of moving on children can be posithae sioving may
be associated with longer term benefits such as higher yfamdome or better
neighborhood (J. Field, 2008, p. 105)

Neighborhood social capital. Neighborhood social capital has been widely
documented to be related to not only obesity in children and adults, butaaigeell-
being, happiness, overall health and other desirable outcomes. KawdcBedkman
identify a number of possible mechanisms by which neighborhood/commnaoutgl
capital could benefit health, including more rapid “diffusion” of he&llbwledge and

healthy behaviors, the application of social control over certaiivitees and the
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availability of psychosocial processes that benefit health (Klavé& Berkman, 2000, pp.
184-185). Kawachi and Berkman cite the relatively low rate ofgeismoking in Japan
despite the “ubiquitous presence of cigarette vending machineg'easlfaof high levels
of social cohesion (Kawachi & Berkman, 2000, p. 185).

In areas with high levels of social capital, facilitative abatructures provide
opportunities for residents to more easily access information andrsappaot behaviors
that may subsequently reduce obesity levels (Kim, et al., 2006, p. 104&hbNrhood
level social capital also provides health benefits simply byngiadults and children
(and the children’s parents) a sense of safety and securityrétlusing stress and
providing more opportunities for physical activity, walking versusvidg and
recreational resources (Franzini, et al., 2009).

Neighborhood social capital is people’s perceptions of trust, redypreocial
support, mutual aid and safety (Kawachi & Berkman, 2000, p. 178; Putnam, 2000, pp.
134-147). For example, these factors work alone and/or together to ieflwenght by
establishing social norms regarding behavior related to diet amityagbroviding (or
diminishing) opportunities for individuals to engage in physical actiytgviding adult
role models (good and bad) for children and adolescents and influesioasg levels
which in turn can influence BMI.

A model of social capital, socioeconomic/demographic factors, BMI &
childhood obesity. This study will contextualize some significant and well-docuneente
risk factors for childhood obesity in the United States includingdge race/ethnicity,

household income and parent education with indicators of persondl cauital, family



33

social capital and neighborhood social capital. Figure 1 regeesesimplified model
depicting the proposed linkages between demographic & SES factoes,foinmes of

social capital and children’s BMI and risk of obesity.

FIGURE 1. A model of social capital, socioeconomic/demograjdictorswith
a child’s BMI & the risk of childhood obesity.

Demographic & SES Factors
-Gender

-Age

-Household income
-Education level of parent
-Race/ethnicity

Personal Social Capital (Children)
-Participation in activities such as clubs, sports|,
—> community orgs, service groups, etc.
-Type of school (public or private)
-Sociability
-Frequency of moving

A

!

Family Social Capital
-Family size

-Family structure
-Family connectedness

BMI & Risk of
Childhood Obesity

A4

Neighborhood Social Capital
-Safety
> —Social Sgpport '
-Reciprocity & mutual aid
-Type of community (urban/suburban vs. rural)

First, the model implies that different forms of social camiga affect each other.
For example, children with high levels of involvement with an aftbosl club like Boy
Scouts, may positively influence their family’s level of socapital by “drawing” their
parents into club related activities and ultimately increatiiegoverall amount of time
the parents are involved with the child and the child’s friends. Hemaxample of how
this can work would be a neighborhood with high levels of poverty but atkohvgh
levels of social support. High levels of social support could coabBivincrease a

child’s personal social capital by providing the right fadiMa structures to be involved
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in a local club with shared transportation, child care, etc. Tlassan example of how
one type of social capital can impact another type of socialataph family with high
social capital as evidenced by their involvement with their chiltl tae child’s friends
could improve the neighborhood’'s level of mutual aid by influencing other
adults’/parents’ involvement with neighborhood children.

Second, this model suggests that social capital can directlgctrmghildhood
obesity via the mechanisms previously discussed. Opportunitighysical activity in
neighborhoods perceived to be safe with trustworthy adults, exposureues \aahd
norms outside of one’s immediate family/neighborhood, connected farth¢sallow
parents to influence children’s behavior, families/neighborhoods withrléevels of
stress and close social ties are just some of the mars/tivatysocial capital may impact
a child’s BMI.

Third, this model suggests that social capital may also modifyettests of
certain SES and demographic risk factors on childhood obesitys will documented
that there are numerous risk factors for obesity such as povacg/ethnicity, parent
educational levels, etc.; social capital in any form may worbffset some of that risk.
It is possible that children in poor families may have higher koejaital within their
families and/or higher personal social capital, thus offsetiimge of the risk for obesity.
Or, a child living in an economically disadvantaged household, with &egreisk of
obesity, might have that risk reduced by higher personal socgmiakcayained by
participation in frequent activities. This participation might redthee number of hours

of screen time thus reducing the kind of “mindless” snacking anddigle watching that
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frequently accompanies obesity in this age group. The examples igitbe above
discussion are not meant to be exhaustive, but illustrative of hoal sapital might
influence behavior and/or risk.

Social capital has the potential to operate differently dependehedorm being
considered (personal, family or neighborhood) and also may influesicdifierently in
different SES and demographic groups. The study seeks to quartitatieasure
specific indicators of each of the specified forms of socigitala personal social capital,
family social capital and neighborhood social capital. The measiltdse examined for
associations with BMI and the likelihood of obesity. Chapter 3 ddscribe the

methodological issues relevant to the research and hypotheses testing.
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CHAPTER 3
Methodology

The aim of this dissertation study was to quantitatively testassociations
between obesity and BMI in a nationally representative davéganerican children and
three forms of social capital; personal social capital, fansibcial capital and
neighborhood social capital. This chapter will describe the rdsesthodology used to
achieve that aim. This will include reviewing the source ofdhta, dependent and
independent variables, data screening, hypotheses and statisticalupescatilized.
SPSS 17.0 was used for all statistical procedures.

Dataset

The data is from the 2003 National Survey of Children’s Health f§SThis is
a public use dataset and was originally accessed through the Sa@Hand Local Area
Integrated Telephone Survey website (National Center for Headthstis, 2005).
Additionally, the data is available from the Child and AdolescergltHeMeasurement
Initiative and was downloaded from their site (Child and AdolescendltiiHe
Measurement Initiative, 2005).

The survey is part of the State and Local Area Integratedpfiehe Survey
Program (SLAITS) conducted by the CDC'’'s National Center Health Statistics
(NCHS) and was funded by the Maternal and Child Health Buid&HB) (Blumberg,
Olson, Frankel, Srinath, & Giambo, 2005). A random-digit-dial sample of holadse
with children under the age of 18 from all 50 states and theidistfrColumbia obtained

102,353 telephone interviews and were conducted over 18 months, beginning iy Januar
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2003, with an adult respondent who asserted that they were knowledgbahtethe
randomly selected child’s health. The respondent was a parent in 9% iaterviews
(80% mothers and 16% fathers) (Blumberg, et al., 2005).

All accompanying documentation, survey methodology, survey operation and
dataset creation is also publicly available (Blumberg, et al., 2006¢ research process
is finely detailed including everything from development of the sune®! to data
coding. This allows the researcher to become familiar with any partstuésgths and/or
weaknesses of the data. For example, the child’s height and waighteported by the
survey respondent. This data was compared to height and weiglibiddta same age
group, during the same time period which was collected by trairtdesgronals for the
National Health and Nutrition Examination Survey (NHANES). The manison
suggested that, in general, the stated heights and weights wereepodied for height
and over reported for weight in children 9 years old and younger but nibtoke ages
10-17 years (Child and Adolescent Health Measurement Initiative, 2005).

This survey collects personal information for the express purpossednch. All
federal guidelines for the protection of respondents are applicatlevere followed in
the survey. Additionally, the NSCH reports that they takeréextinary measures” to
protect confidentiality because of the public release of the datateding the exclusion
or recoding of certain responses including household income, date of wtechidéd’'s
age in months, respondent’s relationship to child (if other than a parehthe length of
time that the child and/or parent have been living in the UnitegsS(Blumberg, et al.,

2005). The only geographic data reported for all subjects s sfatesidence. For
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children living in 18 states, a variable indicating whether or notfahely lived in a
metropolitan statistical area (MSA) was included. This bégiavas eliminated from the
public release dataset in the 16 states with smaller populatiéess than 500,000 living
in either MSA or non-MSA areas to further enhance and guaranveeyp(Blumberg, et
al., 2005). The extensive de-identification process also included adtlitemoding for
individual children where height, weight, medical condition(s), fantilycsure, family
size, race and/or other characteristics that present in sunlgae manner, together or
separately, that they could potentially be identifiable (Blumberg, et al.,.2005)

This dataset has been widely used in the academic research wmibynand
published in many academic journals including, but not limited toAtherican Journal
of Public Health, Pediatrics, Health Affairs, Annals of Epidemiology, Maternal and Child
Health Journal, Journal of Community Healdnd the Archives of Pediatrics &
Adolescent MedicinéChild and Adolescent Health Measurement Initiative, 2005). The
dataset has been used extensively including studies of U.S. \&a#ations in
breastfeeding rates, health care access and use among childnemigfant families,
overweight and obesity rates of children diagnosed with autism aAtdémtion Deficit
Hyperactivity Disorder (ADHD), primary care use and connectifmmschildren with
ADHD, independent and joint associations of the behavioral, socioeconomic and
racial/ethnic determinants of obesity in children and adolescenpsyidiss in health and
health care access for children who live in homes where Englisiot the primary
language, social risk influence on the health of children, adodsealth care for children

with asthma and insurance status, prevalence of learning disabibr children with
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asthma or diabetes, family structure and children’s health argetgraphic prevalence
of overweight children in the United States (Child and Adolescealtlii®easurement
Initiative, 2005).

Study Population

A subset of the entire 2003 National Survey of Children’s Health 102 8&%
was used for the study. The population of analysis was all chitdpemted to be 10 or
11 years old by the adult respondent and will be limited to those exifdr whom both
weight and height data was available. This resulted in aedatfsl0,018 children.
Children were represented from all 50 States and the Disfricblumbia ranging from
132 children (1.3% of total) in Utah to 237 (2.4% of total) in Louisiana.

First, limiting the population to these ages eliminates adolescand will
generally keep those later pubertal stage individuals out dfttity population. This is
relevant because puberty is a time of uneven maturation (sexoaf)g adolescents and
sexual maturity is more related to body fat than chronologga] hus posing special
problems and unnecessarily complicating the analysis to test fiwhleges of this
dissertation (Daniels, et al., 1997).

Second, it is theorized that the family social processes atieybarly associated
with the development of obesity in children under the age of 12 (S. GdidegC&
Krull, 2007). Also, as the inclusion of personal social capital messisrebeing
considered, it is theorized that 10 and 11 year olds (versus yahilgieen) have greater
personal influence on the decision to whether or not they partidipatielbs or other

activities.
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Finally, while it might be desirable to also include childbetween the ages of 6
and 9 years old in a study of “children”, it has been establidhadparent reported
weights and heights for that age group (6-9 years old) in ity stere not as accurate
as those collected independently in another large scale natior&al sample.
Furthermore, the classification of obesity in younger childeetbest done with age
reported in months (not years) and in this dataset age in monthsrepaded to protect
privacy (Blumberg, et al., 2005; Child and Adolescent Health Measmemitiative,
2009).

Dependent Variables

The primary dependent variables for the research are twsures of childhood
weight status, Obesity and BMI. Obesity as the dependent varsablalichotomous
measure that identifies the weight status of each subj&ibe@seor non-Obeseaising the
CDC'’s classification system for identification of obesityp@rsons 2-19 years old as a
BMI in the 98" percentile and above (Bellizzi & Dietz, 1989) BMI (Body Mass
Index) is a linear interval variable. BMI is a calculatibat expresses a person’s weight
as a function of their height. Both alternative measuresi@fdependent variable are
useful for hypotheses testing in the current research.

Obese or non-ObeseThe dichotomous variable, Obese, is a desirable dependent
variable because it clearly identifies the outcome variablatefest, obese children,
those in the 95 percentile of BMI for age and sex. Some studies aggregateeigat

children (those with a BMI from the 830 94" percentile for age and sex) with obese

¥ The cut-points for defining obesity used by theG#re the accepted standard used throughout e fie
by organizations such as the World Health Orgaitinatnd American Academy of Pediatrics.
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children in the specification of a dependent variable. Howewv&sr pesearch with
children and youth indicate that the correlation between BMItaredobesity can vary
based on ethnicity, age, maturation stage, waist to hip ratio, boroé¢ndesisity, gender
and actual BMI measure and is most reliable as the leveMifilcreases to the 45
percentile level and above (Daniels, et al., 1997). Furthermorehiidren and
adolescents, immediate and/or long-term health consequences arenorecaissociated
with obesityversusoverweightand the trend for the development of metabolic and other
health risks is non-linear and escalates sharply for BMlldewe the obese category
(Freedman, Khan, Serdula, Ogden, & Dietz, 2006; Must & Strauss, 1999prdiugy,
this study’s dependent variable is defined as those childrenfieldsss obese (BMI for
age and sex at the ©ercentile and above) only. These are the children most aorisk f
the adverse consequences related to obesity.

BMI (Body Mass Index). The linear variable, BMI was also utilized as measure
of weight status for the dependent variable. BMI is a functionpafraon’s weight based
on height. The standard formula for BMI is weight (pounds) divideddight? (inches)
multiplied by 703 (Ogden, et al., 2008). This measure of weighiss while alone does
not provide an indication of the child’s obesity, is desirable becadusean interval
variable and can provide for additional types of statistical agalysr the dependent
variable. There is a linear relationship between BMI and weiglttis, such that as the
BMI becomes a larger number, the child will likely have gme#éteels of adiposity.

Finally, utilizing BMI allows for OLS regression modeling ass all ranges of weight
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status, versus the dichotomous Obese versus non-Obese expressiordebeiheent
variable.
Independent Variables

Demographics & SES. These variables were used in the creation of a control
model and for identifying some of the special groups for supplenyeatealyses after
initial hypotheses testing. All information was reported Iy tespondent during the
telephone survey. In 96% of the interviews a parent was the respardethe other
four percent were grandparents, aunts/uncles or siblings 18 yeaideoi(Blumberg, et
al., 2005).

Table 4 summarizes the demographic and socioeconomic status sanitided.

Each of the variables has a well documented relationship with children’s w&agid.

Table 4. Independent demographic and socioeconomic statishles used in the study.
2003 National Survey of Children’s Hedlth

Independent Variable Definition

Age Age of child in years 10 or 11.

Sex Identifies if child is female (coded as 0) alen(coded as 1).
Race/Ethnicity Variable derived from consolidation of two variabla@entifying

race and ethnicity. Child is coded as being nosphHinic white,
non-Hispanic black, non-Hispanic multiracial/otleerHispanic.
Parent Education Identified highest level of education attained hyyane in the
household, public use dataset reported in threeldev Paren
education coded as 1<12 years, 2=12 years or 3=13+.
Household Income Derived from household income and identifies ifld¢Hives in one
of 3 levels based on the Department of Health anch&h Services
federal poverty guidelines for househdlds Income coded as
1<200% of poverty level, 2=200 to 399% of povergydl, 3>
400% of poverty level.

@ Blumberg SJ, Olson L, Frankel MR, Osborn L, Srin&fh, Giambo P. Design and operation of the
National Survey of Children’s Health, 2003. Natib@&nter for Health Statistics. Vital Health St§43).
2005.

®This data was reported in two variables; one idgng if the child was Hispanic or not and a secdnd
race which did not include a Hispanic category.wieer, 38% of respondents who identified as Higpani
did not identify with another racial group. Givére strong association between Hispanic and obesity
children, it was important to include this as aefathnicity identification category.
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Measures of Social Capital. The independent variables for measuring the

various forms of social capital were operationalized based omébectical conceptions

described in the previous chapter, prior research and availability in the dataset.

Table 5. Independent measures of social capital and codieg in the study. 2003 National Survey of

Children’s Health

=

Social Capital

Variable Type Definition

School Type Personal Identified if child attendgollic school=0 or private school=1.

Gets along with peers Personal Parent responsentaften child got along well with peers;
always=4, usually=3, sometimes=2, never=1.

Participation in Personal Identified if during the last 12 monthes ¢hild participated in one g

organized activities more organized activities outside of school, suchkports teams or

outside of school lessons, clubs or religious groups, reported aslyes no=0.

Frequency of moving | Personal How many times the child has moved tonaaddress; reported as

to new address 0-11 times, 12 or more

Family size Family Identified the number of personsler the age of 18 living in the
household; top coded at 4 to protect privacy.

Parent knows child’s | Family Parent response to what proportion of chifdiends that parent hag

friends met; reported as all=1, most=2, some=3, none dld‘tlas no
friends"=4.

Family Structure Family Identified family structure in householdke two parent
biological/adoptive family, two parent stepfamilygingle
parent/other. Dummy coding used.

Family eats together | Family Identified how many days during the past kvt the family ate at]
least one meal together; reported as 0 througly§ da

Neighborhood Safety | Neighborhood | Parent response to whether theyHeattahild is safe in community
or neighborhood; coded as never/ sometimes=0, ly&alalays=1.

Neighborhood Social | Neighborhood | Parent response to the statementpt®@aothis neighborhood help

Support — helping each
other

each other out,” reported as definitely agree, suma¢ agree,
somewhat disagree, definitely disagree.

18

Community Type Neighborhood| Identifies if childeéis in a metropolitan (MSA) or non-metropolita
statistical area based on U.S. Census bureau titefigi Rural=0 or
urban/suburban=1.

Social Capital Scale | Neighborhood | Social capital for the neighborhoas woded as 1=lowest level of

social capital, 2=average level of social capBahighest level of

social capital.

@ Blumberg SJ, Olson L, Frankel MR, Osborn L, Srinkih, Giambo P. Design and operation of the
National Survey of Children’s Health, 2003. Natib@&nter for Health Statistics. Vital Health St443).

2005.

® The social capital index used in the research @esuperceptions of neighbors helping each other,
watching out for each other’s children, being afolé'count” on the neighbors and the belief thathié
respondent’s child was “hurt or scared” a neightvould help the child. This index has been used in
previous research with this survey and is a kejcatdr for the National Survey of Children’s Health
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Statistical Approach

The statistical plan was designed to test the hypothesesdiregydhe inverse
relationship between weight status in children and the varioossfof social capital, i.e.,
that higher social capital will reduce the likelihood of being elsasd/or predict a lower
BMI. PASW 17.0 was used for statistical analyses and testing (SPSS, 2009).

Data Screening. The first step in the statistical analysis was prelinyirdata
screening. Initial data screening normally consists oeveivig the accuracy of the data,
considering missing data, looking for extreme values and exagnmarmality (Mertler
& Vannatta, 2002, pp. 25-65). The accuracy of this public use dataseasgsumed
given the description of the data collection process, coding and tdataseilation
described by the statisticians from the CDC (Blumberg, et al., 2005).

Missing Data. In the dataset, there was some missing data associateshavith
of the variables. For most of the variables, the number of casssmgithe data was
minimal. There were three variables where the number of cassing in the data
required action for this study. The variables were BMI, rdéoeigty and MSA type of
community. Cases missing BMI were eliminated from the studgce and ethnicity,
originally reported as two distinct measures were merged irgmgle race/ethnicity
identifier. MSA type was imputed based on the State of residefte following
discussion describes the rationale behind the handling of each of these three variables

The initial dataset included 10,828 cases of 10 and 11 year oldsBMlh&core
was missing on 810 (7.4%) children and they were excluded from thesighalglding a

study population of 10,018. The cases without BMI data were similar in terms ahdg



45

sex. They appeared to more likely be Hispanic, non-White, in housedbeltuls 200%
of the federal poverty level and live in a household where the highedtof education
was less than high school. Previous published research from a senior epidemidiogist w
the Maternal and Child Health Bureau suggests that exclusiappipriate for this
dataset versus estimation of the missing values (Singh, et al., 2008).

Respondents were asked two consecutive questions regarding raethraniy.
First, respondents were asked if the child was of Hispanic and_atigin. Second, the
respondent was given seven possible racial categories and theglloered to identify
the child as belonging to one or more of the categories inclilfimte, Black/African
American, American Indian, Alaska Native, Asian and Native Hiawaor Pacific
Islander. The final compilation of the dataset for all stagported only four races
including White, Black/African American, Multiracial and Otheo tprotect
confidentiality (Blumberg, et al., 2005). However, of the 997 10 and 11 yeahitdiren
identified as Hispanic or Latino, only 623 (62%) identified any otheakr@ategory. It
may have been that those parents answering yes to the fisttogu@s the child of
Hispanic or Latino origin?) felt the second question to be redundaniso, A
Hispanic/Latino was not offered as an option in the second questigorésanted seven
different racial categories. Therefore, these two questi@ns wollapsed into a single
variable identified as Race/Ethnicity which included four nominalgdesions including
non-Hispanic white, non-Hispanic black, non-Hispanic multiracialfadhe Hispanic. If
a child was identified as Hispanic, they were assigned tac#tagory regardless of any

additional racial coding. If this consolidation had not been done, 374 casdd have
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been removed from almost all analyses due to missing ratealeleen though the parent
had already identified the child as being Hispanic. Also, Hispaas an important

variable to keep because this group of children is well known &b &e increased risk of
obesity and should be represented as fully as possible in the dataset.

The second variable missing data which was changed was tihaSfotype. For
children living in 18 states, a variable indicating whether or notfahely lived in a
metropolitan statistical area (MSA) was included. This égiavas eliminated from the
public release dataset in the 16 states with smaller populaftidess than 500,000 living
in either MSA or non-MSA areas to further enhance and guaranteeyr However,
the NSCH gives recommendations to code children living in Connecti@iawire,
Hawaii, Massachusetts, Maryland, New Hampshire, Nevada and RHhadeé s living
in a metropolitan area (MSA) given the largely metropolitan nabéiréheir relatively
small geographic areas (Blumberg, et al.,, 2005). The remaindelS%eH additional
recommendations places children living in Alaska, ldaho, Maine, Montangh N
Dakota, South Dakota, Vermont and Wyoming in non-MSA areas given tienature
of those states (Singh, Kogan, & van Dyck, 2008). Given the inclusiongifoeehood
social capital as a primary division of social capital and ruesidence as a key
component in the understanding of communiéied childhood obesity, this change was
necessary. Therefore, each case with a missing MSA designes assigned as either
MSA or non-MSA residence based on the recommendations for eafeh ast just

described.
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Outliers. Extreme values were not found in the data given the forceaechoi
nature of most of the survey questions and the top coding conducted b{p@hdoC
many of the questions. Related to the dependent variable, Biviree values for BMI
were not an issue. All children with extremely large or swallies for weight and/or
height had their weight and/or height bottom coded or top coded to proteatypriBMI
calculations were somewhat controlled for extreme values beaafusgkis action.
However, the bottom and top coding values were not so controlled thaartge of
calculated BMI's showed little variation. This will be evidethda Chapter 4-Results
where BMI data is presented. Related to the dependent variablse Qmn-Obese)
identifications were done by the CDC and provided with the datasttaistheir (CDC)
suppression of the original data would not lead to misclassificabbmgeight status.
Finally, other data which might have extreme values including nuofbghildren in the
family and number of times moved were top-coded at four and 12, respectively, td protec
privacy.

Normality. The final step in the initial univariate screening waktk at the
normality of the data. Interval and ordinal variables should kekdited normally for
inferential parametric statistical analysis (Mertler \&annatta, 2002). Of the two
dependent and 17 independent variables, ten were interval or ordinagnthéing
variables were nominal. Table 6 summarizes the skewness andsadeSicients for
the interval/ordinal variables in the study.

All absolute values of the skewness statistics are lessotmarand all absolute

values of the kurtosis statistics are less than 1.5. Given theosithe sample, 10,018
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cases, these values were deemed to be acceptable (Malleep&e, 2003; Mertler &

Vannatta, 2002).

Table 6. Summary of normality screening for interval/ordimatiables in the study dataset.

Variable Mean Skewness| Kurtos
BMI = weight (pounds) divided by height? (inches)ltiplied by 703 20.1 .9480 .914
(dependent variable)

Parent Education 1 <12 years, 2 =12 years,3+= 1 2.7 -1.900 1.90(
(SES measure)

Household Income 1 < 200% of poverty, 2 200 —%986f poverty 2.0 -.005 -1.40
3> 400% of poverty

(SES measure)

Gets along with peers 1=never, 2=sometimes, 3=lysdalalways 3.4 -.981 .009
(personal social capital)

# of times moved 2.2 .187 -1.35(
(personal social capital)

# of children in household (top coded at 4) 2.0 .575 -.407
(family social capital)

Parents know friends 1=all, 2=most, 3=some, 4=man&lends 1.7 776 .529
(family social capital)

# of days in week eat meals together 5.2 -.876 -.265
(family social capital)

Neighbors help 1=definitely agree, 2=agree, 3=desagd=definitely

disagree (neighborhood social capital) 1.9 .187| -1.352
Social Capital Score 1=highest level, 2=averagell8~lowest level 2.2 -.291 -1.25(
(neighborhood social capital)

Nominal Data. Nominal data can not be screened using the statistical tools

available for interval and ordinal data. However, the data caevi®ewved to make sure

that no one category contains more than 90% of the responsesh(iaka& Fidell,

2001). Of the two dependent and 17 independent variables, nine were categbhie

frequency distributions are given in Table 7.

The review of the categorical variables indicates that @rmit of no one
category containing a frequency of 90% or more was met. Themotseably small
group is the racial/ethnic category of non-Hispanic multitetizer but given the

importance of clearly identifying Hispanic children this weakness weepted.
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Table 7. Summary of frequency distributions for categoricaliables
in the study population

Variable Categories Frequengy
Obese Obese 20.4
(dependent variable) Not Obese 79.6
Age 10 years old 49.3
(demographic measure) 11 years old 50.6
Sex Female 48.9
(demographic measure) Male 51.1
Race/Ethnicity Non-Hispanic White 71.1
(demographic measure) Non-Hispanic Black 10.3
Non-Hispanic
Multiracial/Other 7.3
Hispanic 10.0
Type of School Public 86.1
(personal social capital) Private 13.7
Participates in  activities
outside of school Yes 84.1
(personal social capital) No 15.9
Family Structure 2 parent bio/adoptive 59.1
(family social capital) 2 parent stepfamily 11.6
Single parent/other 26.5
Neighborhood Safety Always/usually 86.9
(neighborhood social capital) Never/sometimes 11.8
Community Type MSA Urban/Suburban 65.7
(neighborhood social capital) Not MSA Rural 34.3

Variables eliminated during screening. There were a number of independent
variables initially identified for inclusion from the 2003 NSCH ttheere eliminated.
One variable,number of days per week child participatesoutside activities was
eliminated because there was a missing response in 1393 (13.9%)16fQh8 cases.
Eliminating that many cases to allow for the inclusion of paigicular measure was not
justifiable.

Additional variables were removed because the distribution of thensss was
so extreme that inclusion lacked sufficient meaning. Table 8 suizes those variables
and the frequency distributions of the responses. Given the age grdabp sfudy
population, it is relatively straightforward to understand why theoreses are distributed

in the manner reported in the table. These variables are prabhabdymeaningful and
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produced a greater variability in the responses for the oldegrage that is part of the

larger survey, not in the sample for the present $fudy

Table 8. Summary of frequency distributions for categoricaliables
ELIMINATED from the study dataset.

Variable Categories Frequency
Close relationship Very close 90.5
between parent & child | Somewhat close 9.2
(as reported by parent) | Not very close 0.3
Not close at all 0
Communicates with Very well 79.7
parent Somewhat well 19.3
Not very well 0.8
Not well at all 0.2
Family rules regarding | Yes 92.8
television programs No 7.2
Parent has day-to-day | Yes 89.8
help with parenting No 10.2

Descriptive Statistics. Statistics describing the study population’s demographics
(age, gender, race/ethnicity) and SES measures (parent edudaiusehold income)
were conducted and are reported in Chapter 4 in the descriptivécstatection. Also,
in that section, the obesity prevalence, odds ratios for the likelihoolkesity and mean
BMI scores were calculated and are presented.

Bivariate analyses were conducted for all independent variablds the
dichotomous dependent variable, Obese. Obesity prevalence was conintedhe
crosstabs function. Additionally, the chi-square statistic, @ranV, was calculated to
test for associations between Obesity and the independent varidlsiesCramer’s V
statistic was used because the Pearson chi-square statistic useful for determining
the strength of the association because it (Cramer’s V) acctaurdample size, whereas

the chi-square only checks for its basic assumption of more tharcdses in each

% The National Survey of Children’s Health includésidren ranging in ages from 0-17 years (Blumberg,
et al., 2005).
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resulting cell (A. Field, 2005, p. 693). Additionally, the Cramer’ss¥tistic is
constrained to fall between 0 and 1 and is recommended for catey@nizddles with
more than two categoriggA. Field, 2005, p. 693). The results are reported in Chapter 4
in the descriptive statistics section.

Odds ratios are a measure of an event/condition occurring in onp gopmpared
to another for the same event/conditions (A. Field, 2005, p. 739). Odds raties we
produced at three levels; age and sex adjusted, age, sex aethraciky adjusted and
age, sex, racel/ethnicity, parent education and household income adj@xtdd.ratios
were calculated for all independent variables for the likelihood of childhood obasity us
binary logistic regression modeling. They are located in Chapiarthe descriptive
statistics section. Odds ratios were calculated becausedhgyavide context in a way
that can be lacking in simple prevalence measures due to sbeoéadjustment for
confounding factors. In this study, the confounding factors were ageasexethnicity,
parent education and household income.

Finally, mean BMI's were produced for each of four demographic groupsat0
old girls, 10 year old boys, 11 year old girls and 11 year old boygshelpopulation,
aged 2-20 years, growth charts for BMI are specified for both adesex (Bellizzi &
Dietz, 1999). Thus, it is most useful to compare absolute BMI sbased on age and
sex. Mean BMI was computed for each of the four age/sex cahaetall and for these
groups based on race/ethnicity, parent education and household incomeMIT$w s

are reported in Chapter 4 in the descriptive statisticsosectndependent samples t-tests

2L Phj and Cramer’s V are the same when there agetanl categories for each variable in the contiruyen
table (A. Field, 2005, p. 693).
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were conducted for determine if the various groups and/or measuittes iondependent
variable differed based on BMI.

All the independent variables identified were significantly assediaith Obese
vs. Non Obese and mean BMI's were significantly different basestatistical testing.
These associations with Obesity and BMI score confirmed that itledusion in the
regression models was appropriate for estimating associatidn®dpe the various
measures of social capital and weight status in children. Addlgiptiais step of the
statistical analysis provided an initial confirmation of the hypsitesl relationship
between indicators of social capital and childhood obesity.

Multivariate Modeling & Hypotheses Testing. Multiple regression techniques
were used to fit a model of the independent variables measuringl sagital in
predicting two dependent outcome variables related to a child'ghtvestatus.
Regression modeling of the two dependent variables, Obese and BManelgcted to
test the hypotheses using PASW 17.0. Binary logistic regress®mnisea to model the
dichotomous dependent variable Obese. Linear regression, using otdasirgquares
regression (OLS) was employed for fitting BMI. Both were cotetliaising a forced
entry method that puts all specified covariates into the ragressdel simultaneously.
This method was chosen because the literature review, theory soriptiee analysis
provided sufficient evidence that all the predictors were meani@gfuField, 2005, p.
160). The results of the regression modeling are reported in Clajpiehe section on

multivariate modeling and hypotheses testing.
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Each independent variable was exclusively assigned to one ef ftmras of
social capital - personal social capital, family social tehpor neighborhood social
capital. Itis expected that these model(s) will allow for a meaningergretation of the
hypotheses, including whether the higher levels of the various fofrascal capital
(personal, family, and neighborhood) are associated with lower lelelsesity and/or
lower BMI. After building a basic model to adjust for known demapfic/SES
confounders, each identified type of social capital (personal, famnilyeighborhood)
was individually tested. After testing each type of socaital individually, a full
model was fit to the data containing all independent variabldsis, five models were
built for each form of the dependent variable, Obese and BMI, for & dabteen
regression models in all. Each one of the five models used the isa@gendent
variables except for one of the measures in neighborhood sociall eelpith differed
and is explained in detail in the following discussion under Model 3. nibdels are
now named and described.

Basic Model. Multivariate regression models for the likelihood of childhood
obesity (binary logistic regression) and BMI score (OLS ipleltregression) with age,
sex, race/ethnicity, parent education and household income as the independent.variables

Personal Social Capital — Model 1 Multivariate regression models for the
likelihood of childhood obesity (binary logistic regression) and Bétrs (OLS multiple
regression) with indicators of personal social capital inclutipg of school (public or
private), frequency of “getting along with peers” (alwaysjally, sometimes, never),

participation in activities outside of school (yes or no) and numbemeafstchild has
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moved (0-12 times). The models were adjusted for age, sex, haieitgt parent
education and household income as specified in the control model. Modslus&dhto
test Hypothesis 1 that there will be an inverse relationship bativgher measures of a
child’s personal social capital and the likelihood of obesity and BMin controlling for
age, sex, racel/ethnicity, parent education and household income.

Family Social Capital — Model 2  Multivariate regression models for the
likelihood of childhood obesity (binary logistic regression) and Bbtire (OLS multiple
regression) with indicators of family social capital includmgmber of children in family
(1-4 children), family structure (2 parent biological/adoptive, Zipastepfamily, single
parent/other), number of days in a week family eats a mgeilter (0-7 days) and parent
knowing child’s friends (all, most, some or none/no friends). The modsis adjusted
for age, sex, race/ethnicity, parent education and household incomec#sgedpn the
control model. Model 2 was used to test Hypothesis 2 that thérdéoevan inverse
relationship between higher measures of a child’s family soamtat and the likelihood
of obesity and BMI when controlling for age, sex, race/ethnipigyent education and
household income.

Neighborhood Social Capital — Model 3. Multivariate regression models for
the likelihood of childhood obesity (binary logistic regression) and Bbtire (OLS
multiple regression) with indicators of neighborhood social capitéidngy MSA type
(urban/suburban or rural residence) and child safety in the comngalvityys/usually or

sometimes/never). In the binary logistic regression modeh@exed measure of social
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capitaf? was employed with three levels; 1= highest level of sociaitala 2=average
level of social capital and 3=lowest level of social capitaln the OLS regression a
statement regarding the respondents’ agreement with a statdmeriheighbors help
each other out” (strongly agree, agree, disagree and stronghgrele) was used
(Blumberg, et al., 2005). The models were adjusted for ageram{ethnicity, parent
education and household income as specified in the control model. ModslB&hto
test Hypothesis 3 that there will be an inverse relationship bativgher measures of a
child’s neighborhood social capital and the likelihood of obesity and BMénw
controlling for age, sex, race/ethnicity, parent education and household income.
Personal, Family & Neighborhood Social Capital - Full Model. Multivariate

regression models for the likelihood of childhood obesity (binary logsgression) and
BMI score (OLS multiple regression) with all indicators ofiabcapital from Models 1-
3 (personal social capital, family social capital and neighborhoaddl stapital). The
models were adjusted for age, sex, race/ethnicity, parent emuaati household income
as specified in the control model. The full model was used tibitgmthesis 4 that there
will be an inverse relationship between higher measures of d'sclpérsonal social
capital, family social capital and neighborhood social capital and théhlloeliof obesity
and BMI when controlling for age, sex, race/ethnicity, parent educand household

income.

% The social capital index used in the researchuites perceptions of neighbors helping each other,
watching out for each other’s children, being ablécount” on the neighbors and the belief thah#
respondent’s child was “hurt or scared” a neighlould help the child. This index has been used in
previous research with this survey and is a kejcatdr for the National Survey of Children’s Health
(Singh, Kogan, Van Dyck, & Siahpush, 2008).
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Multicollinearity. Multicollinearity was assessed during the regression arsalyse
conducted during multivariate modeling and hypotheses testing. dhande Inflation
Factor (VIF) and tolerance statistics were reviewed. @sdlity diagnostics were
produced by SPSS and Field’s guidelines of a VIF value of lesslthand a tolerance
statistic greater than .2 were used (A. Field, 2005, p. 175). Spdyifi€the VIF is less
than 10 and the tolerance statistic is greater than .2, mutteaniity is not present. The
results of the collinearity diagnostics are provided as paheo$timmary tables for BMI
in Chapter 4 in the section on multivariate modeling and hypothesegyteg\lthough
collinearity diagnostics are not produced for logistic regresgioisPSS, it is still
important to check for multicollinearity. Collinearity diagnostfor logistic regression
models in SPSS should be conducted using the linear regression proee@RP&S (A.
Field, 2005, p. 260). Since the same independent variables were usddthredogistic
and OLS regressions, the collinearity diagnostics produced in Itise ré€gression for
each model were sufficient for both (the logistic and OLS regressions).

Human Subjects

All planned research involving human subjects must be presented aedaevi
by the Human Investigation Committee (HIC) at Wayne Stateddsity. The HIC at
Wayne State University is the designated Institutional RevieardB(IRB) for all human
participant research under federal regulations administereiebyJ1S. Department of
Health and Human Services. The Medical/Behavioral Protocol SumPfam for
Wayne State University was completed and submitted to the appeogeisignee of the

HIC.
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The research was eligible for exemption from review by tam&h Investigation
Committee at Wayne State University under Exemption Categyay detailed on the
Division of Research website at http://hic.wayne.edu/exemptcat.php:

Research involving the collection or study of existing data, documents,

records, pathological specimens, or diagnostic specimens, if these source

are publicly available or if the information is recorded by the ingasor

in such a manner that subjects cannot be identified, directly or through

identifiers linked to the subjects. (Note: To qualify for thisrgxteon the

data, documents, records, or specimens must be in existence before the

project begins.)

A copy of the approved exemption is located in the Appendix A.

Limitations with the Dataset

There were a small number of limitations to the methodologicsijdeof the
study. First, the height and weight data were reported bseiponding parent for the
child and were not measured independently by a trained person. Secandjdéters
used to assess personal social capital and family social lcapita selected from the
National Survey of Children’s Health and are thus based on the comnveroé their
inclusion versus a purposeful measure of personal social capigahity social capit&f.
Third, the dataset for analysis was limited to 10 and 11 year wttshaldren of different
ages may accrue and utilize the different forms of social capital imefhffevays.
Comment on Sampling Weights

When sampling weights are provided they can be used to enhance thditgredi

of statistical analyses, especially estimation of populatiearns and prevalence. This

% Although, the indicators for neighborhood socibital have been extensively used and were original
designed for and are used by the Health and Hureancg’s Longitudinal Studies on Child Abuse and
Neglect (Blumberg, et al., 2005, p. 6).
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study was conducted without the use of the sampling weight, althaygpst-stratified
adjusted sampling weight was provided. The decision to use the urededgitia was
based on a number of important considerations. First, the weighttog faovided was
calculated for the entire dataset of 102,353 parent interviews. This studgsiraged to
a subset of only 10,018 children, roughly 10% of the larger dataseton& the
weighting factor is really meant for “population based estsiaand the research is not
attempting to make any inferences about the population of all bil8ren or even all 10
and 11 year olds (Blumberg, et al., 2005, p. 12). Blumberg, et al. nothehatights
were based on the State population estimates and this resuies snm of the weights
being problematic based on their sheer size (Blumberg, @085, Winship & Radbill,
1994). Winship and Radbill go on suggest that one way to check the datétithe
regression model with both the weighted and unweighted data and cdimpaerameter
estimates. Two regression models, a logistic model and an @8l nwere fit using
both formats of the data, weighted and unweighted. The results did produce
“substantively similar” estimates of the parameters and wt@s occurs the
recommendation is to use the unweighted data (Winship & Radbill, 1994).

Chapters 4 and 5 summarizes the results of the quantitative workadexamine
the associations between selected measures of social capitalveight status in a
population of 10 and 11 year old American children. Chapter 4 preserdsdtwptive
and bivariate statistics of the study population. Chapter 5 reporthe multivariate

modeling and hypotheses testing.
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CHAPTER 4
Results — Descriptive & Bivariate Analyses
Chapter Overview
The overall purpose of the study was to quantitatively testsEmcaations

between weight status in American children and three forms odlscapital; personal
social capital, family social capital and neighborhood socialtalapihe quantitative
analyses are presented in Chapters 4 and 5. This chapter, Chapteseftspthe
descriptive statistics and bivariate analyses of the study papulat 10,018 US
children, aged 10 and 11 years from the 2003 National Survey of Childresith H&he
descriptive statistics presented are on obesity prevalence, odds ratesiy, and BMI.
Obesity was defined using the CDC definition of a BMI for agé sex that is at the 95
percentile or above. BMI (Body Mass Index) was calculated using thé@goaBMI =
weight (pounds) divided by height? (inches) multiplied by 703 (Bellizzi & Dietz, 1999
Obesity Prevalence in the Study Population

Descriptive statistics of the dataset were compiled. ThesistEs confirm the
association of the individual independent variables used for the ckswad verify each

measure as an individual risk factor for childhood obesity.

Table 9 provides an overview of the study population’s demographics (age,

gender, race/ethnicity), SES measures (parent education, houselohe)remd obesity
prevalence. In addition, for each variable, the Cramer's \isstata measure of the

strength of association is included.
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The prevalence rates in Table 9 are consistent with curremattlite and research
describing obesity in children. About 20% of the children in this ndtjona
representative dataset of 10,018 ten and eleven year olds, from the &f8NSurvey
of Children’s Health, are obese. Obese is defined as a BMI edljistage and gender
that is at the g?ipercentile or above. Boys had significantly higher levels of bbn
girls (p<.001) and ten year olds had significantly higher levetbesity than eleven year
olds (p<.001). The boy-girl difference in obesity prevalencgandiess of other
demographic/SES factors has previously been documented. The olbesgdlepce was
highest for non-Hispanic black children (34.8%), Hispanic children (28.6%kildren
living in households with income below 200% of the federal poverty |2&B%).
Parent education was measured as the highest level of educgtianybne in the
household and is a proxy for parent education level. Children with sitdea parent
with 13+ years of education had the lowest levels of obesity (17.4%pared to
children with at least one parent with a high school degree (28.680¢haldren where
neither parent completed high school (34.1%).

Race, education and income are consistently found to be assocititduealth
risks and health disparities among children and adults (Link, 2008). Thalqiree of
childhood obesity just presented from the study population is yet anotheipke of a
health disparity that is also associated with race, educatiomemahé. In addition to the
prevalence rates, the column in Table 9 labeled “% of Obese Hopuléurther
highlights the unequal distribution of obesity among children from rdifte

demographic/SES cohorts. If obesity were equally distributed amanggilaphic/SES
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groups, it is expected that the percentage of the total population b@uttighly equal
to the percentage of the obese population. For example, while npaniisblack
children comprise only 10.3% of the study population, they make up 18% obése
children in the population. Hispanic children represent 10% of the study popudad
over 14% of the obese children in the study. Conversely, in the dathgeten living
with a parent with 13+ years of education comprise roughly 75% otuldg population
and only about 65% of the obese children. Given the large sample 4i@®d8 and the
sampling rigor used by the National Survey of Children’s Healtls reasonable to
assume that these percentages are fairly representative of the coaniviias.

The Cramer’s V statistic, a measure of association fogoeatal variables is
provided. Cramer’s V is constrained to fall between 0 and 1 and pravigesasure of

the strength of association between obesity and demographic ehatest (Field, p.

693). Race/ethnicity and household income are equivalent in size (.152, .149) wi

parent education very close in magnitude (.131). Age and gender haler sfiact
sizes (.053, .080). Cramer's V was significant for all five of deenographic/SES
variables tested with obesity, confirming the apparent assmtsaibserved in the

numerical prevalence measures.
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TABLE 9. Obesity prevalence among US children, aged 10-11 yearsdigcted demographic and
socioeconomic characteristics. 2003 National SuofeChildren’s Health

% of Total
Study % of Obese | Obesity Cramer’s
Characteristic N Population | Population | Prevalence | V Statistic | p-value
Population 10,018 100% 20.4
Age .053 .000
10 years old 4941 49.3 54.6 22.5
11 years old 5077 50.6 45.4 18.2
Missing 0
Sex .080 .000
Male 5116 51.1 59.0 23.5
Female 4902 48.9 41.0 17.0
Missing 0
Race/Ethnicity 152 .000
Non-Hispanic White 7120 71.1 60.6 17.1
Non-Hispanic Black 1035 10.3 18.0 34.8
Non-Hispanic Multi/Othen 727 7.3 7.1 19.7
Hispanic 997 10.0 14.3 28.6
Missing 139
Parent Educatidh 131 .000
<12 337 3.4 5.7 34.1
12 2099 21.0 29.6 28.6
13+ 7553 75.4 64.7 17.4
Missing 29
Household Income .149 .000
<200% Poverty Level 2873 28.7 44.2 28.8
200-399% Poverty Level | 3444 37.4 34.0 18.5
> 400% Poverty Level 2898 314 21.8 14.0
Missing 803

2 Obesity defined as a BMi the 95" percentile for age and sex based on 2000 CDC B charts at
http://www.cdc.gov/growthcharts

®parent education is highest level of educatiorirethby anyone in household and is used as a gooxy

parent education.

Table 10 is structured the same manner as Table 9 for thaireead social

capital utilized in the study and shows the independent variab&se T0 highlights the

variations in the prevalence of obesity based on specific measupersonal social

capital, family social capital and neighborhood social capitalufs with noticeably low

rates of obesity include children in private schools (14%), childneng with 2

biological/adopted parents (17%), children who live in communities wbarents

definitely agreed that “neighbors help each other out” (17.1%) and chilidreg in a
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neighborhood with a high composite measure of social capital (18.3%lternatively,
groups with especially high prevalence rates include children whootparticipate in
any activities outside of school outside of school (29.1%), childrbea tmever or
sometimes” get along well with their peers (27.8%) and childieose parents reported
knowing “some or no” friends of the child (31.2%). Furthermore, 30.2 % aftidren
who live in areas that their parents rated as “never or soegt safe were obese,
compared to an obesity prevalence of 18.9% for those living in eatsbas “always or
usually” safe.

The Cramer’s V statistic was used to test for an assatibetween obesity and
categorical measures of social capital. Cramer’s V, cansd to fall between 0 and 1,
is a standardized measure of the strength of the association. withs the
demographic/SES covariates, all measures of social capitat istidy were significant
and have p-values .05. The strongest associations were for parents knowing child’s
friends (.114), family structure (.098), participating in activitiessiolgt of school (.095)
neighbors helping each other (.092), child’s safety in the comm{@&$) and the social
capital index (.086). The weakest association was with MSA, typeal versus
urban/suburban (.019) and also was the only p-value >.000. The remairuogtasss,
while all significant, were relatively similar in size éach other ranging from .052 to

.068.

4 The composite social capital index was based ondaestions from the National Survey of Children’s
Health survey regarding neighbors helping eachraibt if neighbors look out for each other’s chéd, if
the respondent had neighbors they could count drifahe neighbors would help a child who was aurt
scared. The four questions were designed by tHeH\{® be used separately or as a composite indibg.
composite index is used as by the NSCH to repdé diad the indexed composite measure used in
previously published research by a senior epidergist from the CDC (National Center for Health
Statistics, 2005; Singh, Kogan, & van Dyck, 2008).
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Table 10. Obesity prevalence among US children, aged 10ekrsyby selected characteristics of social capi2003 National
Survey of Children’s Health (N=10,018) Obesity defi as BMI at 98 percentile and above for age and sex.

% Study % Obese in Obesity Cramer's V
Characteristic N Population Study Pop. Prevalence Statistic p-value
Type of School .062 .000
Public 8629 86.1 90.5 21.3
Private 1370 13.7 9.5 14.1
Missing 6
Gets along well with peers .068 .000
Never/ Sometimes 990 10.0 135 27.8
Usually 3270 32.6 29.9 18.6
Always 5751 57.4 56.6 20.0
Missing 7
Participates in activities outside of .095 .000
school
Yes 8412 84.1 77.2 18.7
No 1589 15.9 22.8 29.1
Missing 17
# of times child has moved .052 .000
Never 2294 23.1 239 20.9
One 2397 24.1 20.3 17.1
Two 1640 16.5 18.3 22.4
Three 1534 155 17.3 22.6
Four or more times 2063 20.8 20.2 19.7
Missing 90
Family Size .068 .000
1 child 3079 30.7 36.9 24.4
2 children 4293 42.9 38.4 18.1
3 children 1884 18.8 17.4 18.8
4 or more children 762 7.6 7.3 194
Missing 0
Parents know friends 114 .000
All friends 4336 43.3 38.1 17.9
Most friends 4432 44.3 42.4 19.5
Some/No friends 1243 12.4 19.0 31.2
Missing 7
Family Structure .098 .000
2 parent bio/adopt 5918 59.1 51.6 17.0
2 parent stepfamily 1165 11.6 131 22.0
Single/other 2656 26.5 35.3 26.0
Missing 279
Eat meals together (days per week) .056 .000
0-3 days 2141 213 225 21.4
4-6 days 3385 33.8 29.0 17.4
Everyday 4485 44.8 48.5 22.1
Missing 7
MSA Type .019 .050
Rural 3440 34.3 36.2 21.4
Urban/suburban 6578 65.7 63.8 19.7
Missing 0
Neighbors help each other .092 .000
Definitely agree 4539 45.3 39.7 171
Somewhat agree 4040 40.3 43.1 20.9
Somewhat disagree 706 7.0 9.3 25.7
Definitely disagree 491 4.9 7.9 31.8
Missing 242
Social Capital Index .083 .000
1 Lowest level 2170 21.7 28.1 24.9
2 Average 3669 36.6 40.0 20.8
3 Highest level 3754 375 31.9 16.3
Missing 425
Child is safe in community .091 .000
Never or Sometimes 1188 11.8 17.9 30.2
Always or Usually 8710 86.9 82.1 18.9
Missing 120
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The preceding tables, Table 9 and Table 10, confirm that demographic/SE
measures and social capital covariates have significaningmattant relationships to a
child’s obesity status. Although, it is important to remember these are bivariate
relationships only and have not been adjusted for known demographic and/osISES r
factors for childhood obesity.

Odds Ratios for Obesity in the Study Population

The preceding presentation and description of the prevalence ofyolveshe
study population provide enough evidence of association to begin mulevanatysis.
However, it is common in public health research and medicaltliterao compute and
examine odds ratios. Odds ratios are a measure of an event@omditurring in one
group compared to another for the same event/conditions (A. Field, 2005, pli733s
analysis the “event” is the presence of obesity. For exagnfpl 10 year old children, a
boy is 1.492 times more likely to be obese than a girl with evexytbise being equal.
Odds ratios are often easier to communicate and provide contexway #ghat can be
lacking in simple prevalence measures.

The odds ratios for the presence of obesity in the datasetealetgated for each
individual demographic/SES and social capital covariate in the sigsohg a binary
logistic regression modeling procedtire Each independent variable has one group
identified as the reference group. The reference group is the group wdhds are set at
1.0 and against which the other(s) is compared. Odds ratios thabdmvedjusted are

presented in next two tables, Tables 11 and 12. The first colunoddsf ratios are

% Binary logistic regression is simply multiple regsion with an “outcome variable that is a categdri
dichotomy” and the probability of an event occugrare part of logistic modeling (A. Field, 2005)
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adjusted for age and sex only. They are the most basic “codde’because age and sex
are the two demographic variables adjusted for in the cleeststin of weight status (i.e.
underweight, normal weight, overweight and obese) in the population atjéd/@ars
(CDC, 2000). The second set of odds ratios adjusts for age, seacaidthnicity.
Race/ethnicity has a well documented relationship with obesithildren and may be
expected to change odds ratios for other covariates. Third, parenttiecluaad
household income were added to the adjustment for age, sex andhraciyefor a
“fully adjusted” set of odds ratios. Odds ratios do not imply or poaesation for either
groups or individuals, but they definitely function as “red flags” ittentification of
health risk factors.

There are two ways to consider the tables of odds ratios., IFisexpedient to
simply review the absolute sizes of various odds ratios. Secarah lbe instructive to
look across rows and consider whether the odds becomes largerr smsifey the same
as the various adjustments for known confounders are added (i.e.thaicéle and
race/ethnicity, parent education and household income). The sigodicdnthe odds
ratios is identifiable by whether the confidence intervalfiefadds ratio (provided in the
tables) straddle 1.0.

The largest odds are for non-Hispanic black children, Hispanic ehjl@hildren
with parents who have 12 years of education, those who live in households with
incomes below 200% of the federal poverty guidelines and those whanlismgle-
parent households. Children who do not participate in any activitisgdeutf school

and those attending public school have higher odds of obesity. Childrepawghts
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who know some or none of the child’s friends are also at grealerfor obesity.
Children who live in communities regarded as “never or only someétisaés and where
neighbors are viewed as “not helping each other” also have higher odds foy.obesit

Adjusting for race/ethnicity (from the crude odds) and the fatljusted model
produced diverse effects on the various odds ratios. The gre&ttr bsys (versus girls)
and 10 year olds (versus 11 year olds) changed very little regardf adjustments for
race/ethnicity, parent education and household income. This is predighadhe that
these are the two characteristics controlled for on the Qb®Wtly charts for identifying
obesity in children. Additionally, this verifies the validity of t@#C growth charts
across various demographic/SES populations in the US.

The odds of obesity for children where the proxy measure for parertioiuc
was less than 12 years and for children living in the poorest housé€ka@B% federal
poverty level) dropped when adjusted for race/ethnicity. The reductitmeiodds for
these two groups was not equal and it appears that in this study popthati household
income is exerting a somewhat greater risk for childhood obesityghrent education.
However, the data was collected to reflect only three levetsioation, <12 years, 12
years or 13+ years. This is a very broad categorization, eipdor the 13+ years of
education group that represent 75% of the study population. The odus faatinon-
Hispanic black children and Hispanic children were also reduced ifulligeadjusted
model, but the reductions were more modest in comparison to thos#egecsibed for
parent education and household income. Thus, it appears that in thepgpudigtion,

race is exerting a stronger influence on the odds of obesity thant galucation and/or
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household income. Or it may be that the whatever benefits akedidrom education
and income in reducing the odds of obesity in 10 and 11 year old childrenocage
accessible to non-Hispanic white children than the non-Hispanik @addispanic
children.

Almost all of the individual characteristics of personal, faraigl neighborhood
social capital had smaller odds ratios when fully adjusted for &g, race/ethnicity,
household income and parent education. For example, children who attend public
schools had a modest drop in the odds of obesity with the fully adjustdel,nas did
children with siblings (versus only children). However, childre@raling public schools
still had almost 140% greater risk of being obese with all deaptic/SES variables
held equal. Or, living in a community rated as basically undafaghe child) increases
their risk of obesity by 120% regardless of age, sex, race/gyhrparent education or
household income. This suggests that waileisk can not be eliminated, greater parent
education and higher household income do reduce the differences thergseups for
the odds of obesity.

Very few odds ratios increased after controlling for the deaplgyc/SES
variables. Living in a rural community increased the odds fodi@nl in the study
population when race/ethnicity was added, from 1.018 to 1.278 and then decreased to
1.106 after controlling for parent education and household income. It midnatthat
any protective associations from race (i.e. being a non-Hispahite child) are
outweighed by not residing in an urban/suburban community. Another aolml$hit

had a small increase when fully adjusted was for children whonleadr moved.
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Regarding health behavior and risk, especially for children withelo8ES
circumstances, some research suggests that moving is advantdgeause these
children often move to “better” neighborhoods and/or more diverse commuyirieds
& McLanahan, 2003). These observations regarding community typsioénee (MSA
or non-MSA) and moving serve to demonstrate that not all sociaréagnpact all
individuals and/or population groups in the same manner.

Overall, the odds ratios reflect current literature in thelfiehlso, the odds ratios
complement the previous findings in this study, the prevalence dadarding the
associations between individual measures of social capital amskhef obesity in US

children.
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Table 11. Adjusted odds of obesity among US children, aged 1L.Qears by selected demographic/SES
characteristics. 2003 National Survey of Childrei&alth (N=10,018)

(Fully Adjusted)

Characteristic (Crude) Age, Sex & Age, Sex,
Age & Sex Race/Ethnicity Adjusted | Race/Ethnicity & SES
Adjusted Odds Odds Adjusted Odds
OR (95% CI)* OR (95% CI)* OR (95% CI)*
Age?
10 years old 1.299 (1.178-1.433) | 1.305(1.181-1.442) 1.305 (1.175-1.450)

11 years old (Reference)

1.00

1.00

1.00

Sex?

Male 1.492 (1.352-1.646) | 1.543 (1.395-1.706) 1.568 (1.410-1.743)
Female (Reference) 1.00 1.00 1.00
Race/Ethnicity

Non-Hispanic white (Reference
Non-Hispanic black
Non-Hispanic multiracial/other

1.00
2.680 (2.322-3.092)
1.188 (.978-1.442)

1.00
2.680 (2.322-3.092)
1.188 (.978-1.442)

1.00
2.283 (1.985-2.662)
1.135 ( .926-1.392)

Hispanic 2.018 (1.735-2.348) | 2.018 (1.735-2.348) 1.681 (1.426-1.983)
Parent Education

<12 2.446 (1.935-3.092) | 1.870 (1.460-2.394) 1.455 (1.109-1.908)

12 1.949 (1.742-2.181) | 1.832 (1.633-2.056) 1.563 (1.376-1.774)

13+ (Reference)

1.00

1.00

1.00

Household Income
<200% Poverty Level
200-399% Poverty Level
> 400% Poverty Level (Referenc

2.483 (2.174-2.836)
1.392 (1.214-1.594)
2)1.00

2.113 (1.842-2.424)
1.340 (1.168-2.056)
1.00

1.784 (1.541-2.066)
1.260 (1.097-1.448)
1.00

* 95% ClI is the 95% confidence interval for thecated odds ratio.
#Age adjusted for sex and sex adjusted for age.
®SES measures are household income and parent ieducat
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Table 12. Adjusted odds of obesity among US children, aged L§ears by selected social capital
characteristics. 2003 National Survey of Childrei&alth (N=10,018)

Characteristic

(Crude)
Age & Sex
Adjusted Odds

Age, Sex &
Race/Ethnicity
Adjusted Odds

(Fully Adjusted)
Age, Sex, Race/Ethnicity
& SES' Adjusted Odds

OR (95% CI)*

OR (95% CI)

OR (95% CI)

Type of School
Public
Private

1.659 (1.413-1.949)
1.00

1.606 (1.363-1.803)
1.00

1.379 (1.159-1.641)
1.00

Gets along well with peéts
Never/ Sometimes
Usually
Always

1.483 (1.271-1.730)
.896 (.803-1.00)
1.00

1.401 (1.201-1.649)
.981 (.8796-1.097)
1.00

1.281 (1.083-1.514)
1.032 (.917-1.161)
1.00

Participates in outside activities

Yes 1.00 1.00 1.00
No 1.824 (1.614-2.060) 1.612 (1.421-1.829) 1.371(1.197-1.571)

# of times child has moved
Never 1.064 (.917-1.234) 1.125 (.967-1.308) 1.249 (1.065-1.464)
One .826 (.709 - .962) .865 (.741-1.010) .949 (.806-1.117)
Two 1.165 (.994-1.367) 1.118 (.950-1.315) 1.214 (1.024-1.439)
Three 1.188 (1.010-1.397) 1.131 (.959-1.333) 1.143 (.963-1.358)
Four or more times 1.00 1.00 1.00

Family Size

1 child 1.00 1.00 1.00

2 children .683 (.610-.765) .711 (.633-.798) .686 (.607-.775)

3 children .716 (.621-.826) .715 (.618-.827) .656 (.562-.765)

4 or more children

739 (.606-.900)

.692 (.565-.847)

552 (.444-.684)

Parents know friends
All friends
Most friends
Some/No friends

1.00
1.119 (1.004-1.246)
2.116 (1.877-2.499)

1.00
1.083 (.971-1.209)
1.839 (1.584-2.134)

1.00
1.069 (.953-1.200)
(1.659 (1.417-1.942)

Family Structure 2 parent bio/adop
2 parent stepfam
Single/other

t 1.00 (R)
IW.377 (1.179-1.608)
1.718 (1.539-1.919)

1.00 (R)
1.319 (1.127-1.543)
1.471 (1.310-1.652)

1.00 (R)
1.207 (1.024-1.423)
1.231 (1.084-1.398)

Eat meals together (days per week)

0-3 days 1.00 1.00 1.00

4-6 days 773 (.674-.886) .842 (.732-.986) .864 (.747-.999)

Everyday 1.034 (.912-1.173) 1.052 (.925-1.196) .979 (.856-1.121)
MSA Type

Rural (non MSA)
Urban/suburban (MSA)

1.018 (1.001-1.227)
1.00

1.278 (1.149-1.421)
1.00

1.106 (.987-1.239)
1.00

Neighbors help each other
Definitely agree
Somewhat agree
Somewhat disagree
Definitely disagree

1.00

1.286 (1.154-1.434)
1.687 (1.400-2.033)
2.229 (1.814-2.740)

1.00

1.195 (1.070-1.334)
1.445 (1.194-1.749)
1.743 (1.407-2.154)

1.00

1.112 (.990-1.249)
1.197 (.977-1.467)
1.416 (1.127-1.778)

Social Capital Index
(1 )Lowest level
(2) Average
(3) Highest level

1.696 (1.488-1.933)
1.361 (1.209-1.531)
1.00

1.428 (1.247-1.636)
1.273 (1.129-1.435)
1.00

1.243 (1.077-1.436)
1.213 (1.070-1.375)
1.00

Child is safe in community
Never or Sometimes

1.890 (1.649-2.165)

Always or Usually

1.00

1.492 (1.293-1.721)
1.00

1.235 (1.059-1.441)
1.00

* 95% Cl is the 95% confidence interval for thectadted odds ratio.
#SES measures are household income and parent ietucat
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Mean BMI in the Study Population

The next comparison of the various groups in the study population is based on
BMI. BMI is one of the dependent variables utilized in the muitata analyses and
hypotheses testing. Therefore, a review of BMI in the study population weesnteal.

BMI (Body Mass Index) is a calculation whereby a person’gies expressed
as a function of height (BMI = weight (pounds) divided by height? @sgimultiplied by
703 (Bellizzi & Dietz, 1999). In the population, aged 2-20 years, growttisctoat BMI
are specified for both age and sex (CDC, 2000). They diffelefobscause the amount
of body fat differs between boys and girls. They differ for bgeause the amount of
body fat in children changes over time. Body fat in children shoudckdse beginning at
around age 2, reach its low point at 5 years of age and then begge tgain (Cole,
2004). This growth pattern in children is called the adiposity rebdColé,(2004). The
CDC growth charts for the population, aged 2 to 20 years, for both bdgs/mad
girls/females are provided in the appendix.

In a study population of boys and girls of different ages, comparis@&Mbfis
most meaningful when the group is subdivided into age/sex cohorts. Faatéset the
subsets are 10 year old girls, 10 year old boys, 11 year old mgtl$layear old boys for
the reasons just stated. Table 13 provides a comparison of BMisnh@athese four

groups based on demographic/SES meaSures

% The relationships between BMI and the social ehpiriables will be addressed in the discussicthef
linear regression modeling of the dependent vagia®MI and in the subsequent discussion on the
differences between age and gender.
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The median of each of the age/sex cohorts is lower thaontssponding mean.
This suggests that there is a positive skew to the data wgger IBMI measures pushing
up the mean. An examination of the skewness of the meanadiorp@pulation group
reveals that all skewness statistics < 1.0. The overall lBdn for each group showed
that while there is some variation, it was not significant betwall groups with a
common characteristic of age or gender.

An analysis of the mean BMI's for each age/sex group, using NOVWA
procedure, confirmed that for race/ethnicity, the difference innmeeas significant.
This was also true for the mean BMI's based on parent education asehbtiiincome
for each of the age/sex groups. Rlstatistics and p-values for this analysis are reported
in Appendix C.

The review of BMI means adds to the study in considering diffeszhetween
groups. The review confirms that BMI is a practical measoreekamination of
differences inweight for heightamong the children in various subgroups in the dataset.
BMI means differ based on the same type of demographic/SES d¢esaused for

prevalence and odds ratio analyses.
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Table 13. Mean and Median BMiscores for US children, aged 10-11 years by sadedémographic/SES
characteristics. The 2003 National Survey of Gbitds Health. (N=10,018)

10 y/lo Girls| 10 y/o Boys 11 y/o Girls 11 y/o Boys

Mean (95% CI)| Mean & Median| Mean & Median| Mean & Median
Characteristic & Median BMI BMI BMI BMI

(N=2386) (N=2550) (N=2513) (N=2562)
Study Population Mean 19.9 (19.7-20.1) 20.1 (19BP | 19.9 (19.8-20.1)| 20.6 (20.4-20.
Study Population Median 19.1 19.3 19.3 19.5

Race/Ethnicity Mean
Non Hispanic White
Non Hispanic Black
Non Hispanic Other
Hispanic

19.5 (19.3-19.7)
22.1 (21.4-22.9)
19.7 (18.9-20.5)
20.6 (20.0-21.3)

19.7 (19.4-19.9)
22.0 (21.3-22.3)
19.7 (19.0-20.3)
21.5 (20.8-22.1)

19.5 (19.3-19.7)
21.7 (21.0-22.0)
20.4 (19.0-20.3)
20.9 (20.3-21.4)

20.1 (19.9-20.3)
22.4 (21.7-23.1)
21.0 (20.3-21.7)
22.1(21.4-22.8)

Education Level Mean
<12
12
13+

22.5 (21.0-23.4)
21.3 (20.7-21.7)
19.4 (19.2-19.6)

22.2 (20.9-23.4)
21.3 (20.8-21.7)
19.7 (19.4-19.9)

22.3 (20.9-23.6)
20.9 (20.5-21.3)
19.6 (19.4-19.7)

22.9 (21.7-24.2)
21.6 (21.1-22.0)
20.2 (20.0-20.4)

Household Income Mean
<200% Poverty Level
200-399% Poverty Level
> 400% Poverty Level

21.2 (20.7-21.6)
19.5 (19.1-19.8)

19.1 (18.8-19.4)

21.1 (20.7-21.4)
19.8 (19.5-20.1)
19.3 (19.0-19.6)

21.0 (20.6-21.3)
19.8 (19.5-20.1)
19.1 (18.9-19.4)

21.6 (21.2-22.0)
20.4 (20.1-20.7)
19.7 (19.4-20.0)

ABMI = weight (pounds) divided by height? (inches)itiplied by 703

In summary, the demographic/SES covariates associated withethagirce of

obesity and the odds of obesity are the same ones that ara@sbadth a larger mean
BMI's for various population groups. Sex, race/ethnicity, parent édacaand
household income have significant associations with obesity and BlHeirdataset.
Also, the various measures of personal social capital, familyalsaapital and
neighborhood social capital selected for the study from the Na&amaey of Children’s
Health have significant relationships with obesity in the stpoyulation. Chapter 5

addresses hypothesis testing with multivariate analysis.
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CHAPTER 5
Results - Hypothesis Testing
Review & Outline of the Chapter

Chapter 5 section reports on the hypothesis testing for the digsentesearch.
The aim of this dissertation study was to quantitatively testagsociations between
obesity and BMI in a nationally representative dataset of Araerchildren and three
forms of social capital; personal social capital, family doc#pital and neighborhood
social capital. Social capital, in the study of health, wdmel as resources accrued
and/or accessed from social relationships and social bonds. Wwéerdour hypotheses
examined.

Hypothesis 1 - There will be an inverse relationship between higbasures of a
child’s personal social capital and the likelihood of obesity and BMin controlling for
age, sex, racel/ethnicity, parent education and household income (Model 1).

Hypothesis 2 - There will be an inverse relationship between higbasures of a
child’s family social capital and the likelihood of obesity and IBMhen controlling for
age, sex, racel/ethnicity, parent education and household income (Model 2).

Hypothesis 3 - There will be an inverse relationship between higbasures of a
child’s neighborhood social capital and the likelihood of obesity and BMIinwhe
controlling for age, sex, race/ethnicity, parent education and houselcoltie (Model
3).

Hypothesis 4 — There will be an inverse relationship between highasures of

a child’s personal social capital, family social capital andhimrhood social capital and
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the likelihood of obesity and BMI when controlling for age, sex, rduei@ty, parent
education and household income (Full Model).

Each hypothesis was tested using both the dichotomous modeling of childhood
weight, Obese (or not Obese) and the linear modeling of BMitemlieight is a function
of height. Regression modeling of the two dependent variables, Oheé$Ml, was
conducted to test the hypotheses using PASW 17.0. Binary ¢ogggtiession was used
to model the dichotomous dependent variable Obese. Linear regressignstaadard
least squares regression (OLS) was employed for fittind. BHoth were conducted
using a forced entry method that puts all covariates into the semresnodel
simultaneously. This method was chosen because the literatures,réveory, data
screening and descriptive analyses provide sufficient evidencalltkia¢ predictors were
meaningful (A. Field, 2005, p. 160). A summary of the logistic andrineadels is
provided in Appendix E.

Basic Model - Demographic/SES

The demographic variables associated with childhood obesity are welklkarmv
documented. They include sex, race/ethnicity, family income anchtpheducation.
While age has been shown to be associated with childhood weigjid #tavas not
expected to be predictive in the dataset. Age differences intybates tend to be
identified between broadly defined groups such as early childhood &hiftib years
old) versus teenagers (children 15-17 years old). This datasdimveed to only 10 and
11 year olds and the initial selection of the group carried wittei assumption that 10

and 11 year olds were relatively equivalent in weight status. eywand unexpectedly,
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age was a consistent and significant predictor variable. Tneraf was included as a
control variable. These models were built first to provide a bpea which to test the
various hypotheses regarding the different types of social capital.

Likelihood of Obesity & Demographics/SES Predictors. Binary logistic
regression was conducted with Obese as the dependent variablesexXgagce/ethnicity,
parent education and household income are the independent variable, sAgend
race/ethnicity were entered as categorical variables. nPatkication and household
income were given as linear variables. The regression cwdithe expected significant
relationships associated with demographics/SES and the likelihooddiiad obesity.
The summary of the logistic regression is shown in Table 14.

The model chi square statistic for this group of variables gsifgiant for
predicting the likelihood of obesity and the calculated pseudo Rhifontodel is .049.
All covariates have significant p-values, except for non-Hispauiltinacial/other. This
is not surprising given that this was essentially a catclgralip for particular small
subsets of the study population where specific identification could t@vg@romised
anonymity of the participants. That is, the category contairsaeadl number of children
of various racial/ethnic groups whose identity had to be protectesube of privacy
concerns. Also, included in the non-Hispanic multiracial/other \gesaps associated
with increased obesity rates in children such as Native Aaresand groups associated

with below average obesity such as Asian children. Furthernmre shildren included

27 pge was modeled as a categorical variable as there only two possible values for this variable ot
11 years.
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in this group are multiracial and may have one or both parents bejongira
racial/ethnic group at greater and/or lesser odds for obesity.

The group at greatest risk for being obese was non-Hispanic diddken with
an odds ratio of 2.289 compared to the reference group, non-Hispanic whiterchil
when all other demographic/SES variables are held constant. nidisgaldren had a
significant odds ratio of 1.636 compared to non-Hispanic whites. Also, lhaysa
greater risk than girls (1.56) and 10 year olds had higher odds thaarldld® (1.30) for
the likelihood of being obese.

Parent education and household income were very similar in the produced odds
ratios and B-values. This is not surprising given that these twables are often used
singly as proxies for SES. Overall, the demographic and SE&blewifunctioned as

expected.

Table 14 Basic Model Summary of demographic/SES variables with dependmble Obese

Variable

B OR Cl lower Cl upper p-value
Age (Ref =11 year olds) .263 1.301 1.172 1.445 .000
Sex (Ref = Female) 445 1.561 1.404 1.735 .p00
Race/Ethnic (Ref group NH White) R 1.00 R R .000
Non-Hispanic Black .825 2.283 1.958 2.662 .000
Non-Hispanic Multiracial/Other 127 1.135 .926 1.392 222
Hispanic .519 1.681 1.426 1.983 .000
Parent Education]’ -.328 .720 .652 797 .000
Household Incomef* -.301 .740 .688 797 .000
Constant -.456 .634 .001

N=9163; pseudo R?=.049 Cox & Snell R?=.048; Nagelkerke R2=.076; modei-stuare=453.122, 7
.000; -2LL=8787.238; Hosmer & Lemeshow test=.764e€k correctly identified 2.7%, Not obese

correctly identified 99.2%.

30bese defined as a BMH the 9%' percentile for age and sex based on 2000 CDC Bl charts.

http://www.cdc.gov/growthcharts

® Parent education coded as 1<12 years, 2=12 ye&rslG+
¢ Household income coded as 1<200% poverty level0R=to 399% of poverty level, 8 400% poverty

level.

% pseudo R2 calculated as model chi-square/inRial {Field, p. 239)
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Body Mass Index (BMI) & Demographics/SES Predictors. Linear regression
was conducted with BMI as the dependent variable and age, sextmaasty, parent
education and household income as the independent variables. Age and sex were
modeled as dichotomous categorical variables. Race/ethni@ty standard dummy
variable coding. There were three dummy variables for réedél; non-Hispanic
white vs. non-Hispanic black, non-Hispanic white vs. non-Hispanic mudlfattier and
non-Hispanic white vs. Hispanic. Parent education and household income Weeel de
as linear variables. The regression confirmed the expectedicaghirelationships
associated with demographics/SES and BMI. The summary of the liegression is
shown in Table 15.

Linear regression for BMI fitted a model with an adjusted R06#, meaning
that these variables explain approximately 6% of the variahoBMI scores for the
study population of 10 and 11 year olds. The model itself is signiffoargredicting
BMI and all the independent variables included made significantilcotitms to the
model. This model produced very similar results to the logisiodeling of Obese
except for the significance of non-Hispanic multiracial/other. sTlategory for
race/ethnicity wasot significant for predicting the likelihood of obesity in the logist
regression model, although it was significant in the OLS modeBRdl, albeit with a
lower p-value (.038) than the other predictors. The largest bkta-was for the dummy
variable non-Hispanic white versus non-Hispanic black (.130) witbtaér predictors
held constant. Parent education level and income had comparable (vdl02s-.094)

and both were stronger predictors than age, sex, non-Hispanic whitenslispanic



80

multiracial/other and non-Hispanic white vs. Hispanic. Sex wasfignt and this is

consistent with the literature which almost always finds BdMbe higher in boys than

girls for children of this age.

Table 15. Basic Model - Summary of demographic/SES variabli¢#ls dependent variable B¥II

Variable B Beta Cl lower (B) CI upper (B)p-value
Constant 20.15¢ 18.079 22.133 .000
Age in years .296 .032 111 482 .002
Sex (Female=0, Male=1) A7 .045 .232 .603 .p00
Parent Education}’ -.935 -.102 -1.133 -.738 .000
Household Incomet}® -.551 -.094 -.679 -.428 .000
NH? White vs. NH Black 1.984 .130 1.672 2.297 .00
NH® White vs. NH Multiracial/Other 379 .021 .020 .7B7 .038
NH® White vs. Hispanic 1.078 .069 751 1.395 .000

N=9156; R2=.058; Adjusted R2=.057; ANOVA sig. =.060change sig. = .000 Durbin-Watson=1.987; all
VIF statistics fall between 1.001 and 1.194

4BMI = weight (pounds) divided by height? (inches)ltiplied by 703.

® parent education coded as 1<12 years, 2=12 ye&rslG+

¢ Household income coded as 1<200% of poverty 122200 to 399% of poverty level, 8 400% of
poverty level.

9NH = non-Hispanic

Summary of Demographics/SES Predictors.In both models, the independent
variable with the greatest predictive power is non-Hispanic bldugn all other variables
are held constant. This finding is consistent with previous reseadiildhood obesity.
The literature suggests that non-Hispanic blacks of all agdseitu§ continually fare
worse in all measures of health risk, including obesity, even aftensadgnts for
education and income are made. This research adds to that evidence.

Education and income (relative to federal poverty levels) ardasimn both
regressions, -.102 and -.094 (respectively) beta-values in the lidan&del and OR’s
of .720 and .740 (respectively) in the Obese model.

These two varablesrong

predictors in many different measures of health status includaighood obesity.

2 |n the linear regression output from SPSS 17.8ssumption of no multicollinearity can be made when
Variance Inflation Factors (VIF) statistics fronetoefficients table are below 10.
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While some studies use either educat@mnincome to characterize SES, testing for
multicollinearity between the variables in this dataset wagathe and the decision was
made to include both measures. Furthermore, in the analysis of hieate is an
argument for using both income and education because neither oreng extough to
represent the totality of SES. Education and income tend to atrazadifferent social
processes especially in the consideration of children and thelielsutwen, 2008). Age
and sex were similar in magnitude to each other in both regression models.

Age and sex were stronger predictors of the likelihood of beingepbdsereas
education and income were stronger predictors in estimating Bhigse differences are
most likely the result of the form of the dependent variable. Tperdnt variable,
Obese, is simply identifying the presence of a condition and trerefinderweight,
normal weight and overweight children are all classified asab@sé’. BMI is more
comprehensive and linear regression models can more fully capturgatiadles
associated with all levels of weight status, regardless oth&h#te child is underweight,
normal weight, overweight or obese. For example, parent education amdeirgan
predict family food insecurity and family food insecurity has bessociated with
underweight and overweight for children (K. S. Martin & Farris, 2007). These
distinctions will probably not be captured in a binary logisticresgion and could
become obvious in a linear model. The more comprehensive nature omBalso

explain why non-Hispanic multiracial/other was significanttfa regression model with

30 “Overweight” was categorized as Non Obese forpilmposes of the study because the research suggests
that negative health, social and other outcomesnast clearly associated with Obese and assocsation
with “Overweight” are generally weak, especiallycimldren.
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BMI (linear regression) as the dependent variable but not sigmtifinathe model with
Obese (logistic regression) as the dependent variable.

On the whole, the impact of demographics explains approximately 6&eof
variation in both the likelihood of being obese and BMI. The expeid¢atographic
variables are all significantly related. While some of théedéhces in their contributions
to the models vary, the base from which to build and test the various fair social
capital are essentially equivalent in their ability to predibesity and/or BMI in
explaining overall demographic/SES influence measured by egeparental education,
income level (relative to poverty) and race/ethnicity.

Personal Social Capital

Hypothesis 1 - There will be an inverse relationship between higbasures of a
child’s personal social capital and the likelihood of obesity and BMin controlling for
age, sex, racel/ethnicity, parent education and household income.

The hypothesis was true for three of the four variables uilitwe measure
personal social capital. Children who attended private school (versus)ptimse with
higher sociability as measured by getting along with peerscarndren who were
involved in activities outside of school had a lower likelihood of obesitylower BMI.
The fourth independent variable in this analysis, the number of tiroesgdahas moved
was also significant, but in the opposite direction hypothesizedisttta greater number
of times a child had moved, the lower their likelihood of obesity angddMI. The
results in this section were obtained by adjusting for demogr&i#® covariates

established in the basic first model at the level measured in the study population
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Likelihood of Obesity & Personal Social Capital (Model 1). Binary logistic
regression established the hypothesized relationship betweeikeligobd of obesity
and higher levels of personal social capital for three of the fml@pendent variables fit
to the model. Binary logistic regression was conducted with @©hssa dichotomous
categorical dependent variable. The demographic/SES variablesentered into the
model in the first block and the measures of personal sociahkete entered into the
model in the second block. They were entered using the two step appootest the
significance of the unique contribution of the personal social cap#@ahbles to
predicting the likelihood of obesity.

The individual measures of personal social capital were typehobs (public or
private), participation in activities outside of school (yes or pajent’'s appraisal of how
often the child gets along well with peers (never, sometiogglly or always) and the
number of times the child has moved. School type and participation ideatgivities
were modeled as categorical variables. Getting along wéts @and the number of times
moved were given as linear variables. The summary of thstilogegression is shown
in Table 16. Unadjusted odds ratio values for the variables in thessemgrare provided
in the first column for comparison.

The model chi square statistic for personal social capital adjus$or
demographic/SES confounders is significant for predicting the likelibboBesity. The
calculated pseudo R? for this model is .057 compared to .049 for thigalsistmodel. In
addition to the overall model, the group of personal social capital biesiavas

significant as a step in the regression. Furthermore, the blgo&rsbnal social capital
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variables were significant by themselves, without demographs:/S&variates, for
predicting the likelihood of obesity in the study population.

Three of the four of the variables associated with increlsglthood of obesity
were public school (versus private); a child’s decreasing abdityet along with peers
and lack of involvement with activities outside of school. The largeds ratio after
controlling for demographics/SES was attending a public schookasitig a child’s risk
of obesity by 139%.

The fourth variable measured, frequency of moving, was also segmtifycrelated
to the likelihood of obesity, but in the opposite direction hypothesizedt ig;Har every
time a child moved, their likelihood of being obese decreased by 3dpdsted for
demographics/SES and holding all other variables constant. There are centdits ber
children in moving such as the possibility of a better neighborhoody lsetteols, and
the move being associated with a parental job change with inmydasiisehold income,
etc. It may be that these benefits outweigh any loss oflstapé#al associated with the
social ties that are broken when an individual/family moves toew residence.
However, the database does not provide reasons for the moving, so thesafmresa

reasons are speculative.
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Table 16 Model 2 - Summary of independent variables a§peal social capital with dependent variable
Obese adjusting for demographic/SES influence

Unadjusted
Variable OR* B** OR Cl lower | Cl upper | p-value
Age (Ref =11 year olds) 1.301 262 1.300 1.169 444  .000
Sex (Ref = Female) 1.561 432 1.539 1.383 1712 0 |00
Race/Ethnic (Ref NH White) 1.00 R 1.00 R R .000
Non-Hispanic Black 2.283 .792| 2.208 1.891 2.579 .000
Non-Hispanic Multi/Other 1.135° 102 1.107 .902 1.360 .330
Hispanic 1.681 A77] 1.612 1.364 1.904 .000
Parent Education}® .720 -.285 752 .679 .833 .000
Household Incomef} .740 -.272 .762 .706 .822 .000
Type of School (Ref =Private) 1.587 329 1.389 $%.16 1.655 .000
Gets along well with peerg) .882 -.104 .900 .835 .970 .006
Participates in activities outside of
school (Ref =yes) 1.763 .318| 1.374 1.198 1.575 .000
# of times child has moved)( .983¢ -.035 .966 .9472 .990 .007
Constant -.196 .595 .02]

N=9114; pseudo R2=.087 Cox & Snell R?=.053; Nagelkerke R2=.083; Step d@ldck Chi-squares=
47.863, 4df, .000; Model Chi-square=494.3584,1D00; -2LL=8679.959; Hosmer & Lemeshow test=
.287; Obese correctly identified 2.8%, Not obeseemily identified 99.1%.

1 Indicates that measure is increasing for thatdel

*Qdds ratios for the demographic/SES variablesrama the basic model and are “unadjusted” for peaso
social capital. The odds ratios for the measufgseosonal social capital are those calculated W
adjustment for the demographic/SES covariates.liesdor all variables are < .05 except where noted
**Values for dichotomous variables in regressioruaipn; Age 11=0, 10=1; Sex Female=0, Male=1;
School Private=0, Public=1; Activities Yes=0, No=1.

#Education coded as 1<12 years, 2=12 years or 3=13+

® Household income coded as 1<200% of poverty 12200 to 399% of poverty level, 8 400% of
poverty level.

°Non-Hispanic Multiracial/Other had a p-value of228 Control Model.

4 The number of times a child has moved had a pevafu.140 when not adjusted for demographic/SES
covariates.

Body Mass Index (BMI) & Personal Social Capital (Model 1).Linear
regression verified the hypothesized relationship between higheds lef personal social
capital with lower BMI. This was evident for three of the fawtapendent variables fit
to the model. Linear regression was conducted with BMI as the daptevatiable. The
demographic/SES variables were entered into the model in thebfosk and the

measures of personal social capital were entered into the nmotle® second block.

31 pseudo R? calculated as Model Chi-square/InigiaL-(Field, p. 239)
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They were entered using the two step approach to provide an assestkthentinique
contribution of the group of personal social capital variables to predicting BMI.

The individual measures of personal social capital were typehobs (public or
private), participation in activities outside of school such as abulsports (yes or no),
parent’s appraisal of how often the child gets along well witlisp@ever, sometimes,
usually or always) and the number of times the child has moved. Sghp@oland
participation in outside activities were modeled as categorax@bles. Child getting
along with peers and the number of times moved were given as imeables. The
summary of the linear regression is shown in Table 17. Unadjusteddbats are
shown in the first column for comparison.

The linear model with independent variables of personal social capital, dogtroll
for demographic/SES confounders, is significant for predictingdépendent variable
BMI. The adjusted R? for demographic/SES was .057 and the addition gidmonal
social capital variables increased it to .063. The increaseindjusted R? of .006 was
significant. All four individual measures of personal social ehpitere significantly
related to BMI. Attending private school, getting along well vodlers and participating
in activities outside of school reduced BMI. An increased in the nuoflienes moving
also reduced BMI score, but this is the opposite of the hypothesigediation. This is
consistent with the results from the logistic regression modefir@pesity as the binary
dichotomous dependent variable.

Participating in activities outside of school had the largest-\mdtee of -.053.

All outside activities were counted including sports, clubs, civic grougggious



87

organizations, etc. The comparative size of the beta-value néwyebt® two influences.
First, sport activities generally involve at least some type of pHyasitaity and hours of
physical activity have repeatedly been found to be associatedowier BMI in children
(Anderson, 2008). Second, regardless of whether the child is involvhdavalub, a
sport or both, the involvement could likely decrease their screen (ivaéching
television and playing video games). Screen time was found asduoeiated with low
active play and obesity in a US national sample of 4-11 year oldisei 2001-2004
National Health and Nutritional Examination Survey (Anderson, 2008).

Attending private school and getting along well with other childrenaed BMI
and had similar beta-values (-.034, -.037). The last independent variablegrnaim
times moving, reduced BMI. As with the logistic modeling of Ob#ss,variable was

significant, but in the opposite direction hypothesized.
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Table 17. Model 2 - Summary of independent variables fenspnal social capital with dependent variable
BMI* adjusting for demographic/SES influence

Variable Unadjusted Beta*** B Cl lower | Clupper| p-value
Beta** (B) (B)
Constant 20.001 19.164 23.33D .000
Age in years .032 .03 .301 116 .486 .001
Sex (Female=0, Male=1) .045 .04 .380 194 .565 .000
Parental Educationt® -.102 -.091 -.834 -1.034 -.634 .000
Household Incomet}® -.094 -.084 -.494 -.625 -.362 .000
NH White vs. NH Black .13( A2 1.929 1.615 2.242 .00p
NH White vs. NH Other .021 .02 .361 .002 721 .049
NH White vs. Hispanic .069 .068 1.060 787 1.383 00.0
School Type (Public=0, Private=1) -.061 -.034 -.462 -736 -.187 .001
Gets along well with peerg)} -.044 -.037 -.253 -.391 -.115 .000
Activities outside of school
(No =0, Yes=1) -.102 -.053 -.338 -.473 -.204 .000
# of times child has moved){ -.007 -.029 -.093 -.158 -.028 .005

N=9132; R2=.064; Adjusted R2=.063; ANOVA sig. =.060change sig. = .000 Durbin-Watson=1.986; all
VIF statistics fall between 1.002 and 1.%65

*BMI=weight (pounds) divided by height? (inches) hiplied by 703.

**Unadjusted beta for the demographic/SES varialgles from the basic model and beta-values for the
measures of personal social capital are those laggcuwith NO adjustment for the demographic/SES
covariates. P-values for all variables are leas tB5 except where noted.

***Beta is the complete model personal social calpgtind sociodemographics.

21 represents that the measure is increasing forviéradble; parental education from low (<12 yedos)
higher (+13), household income from low (<200% toé federal poverty level) to highestd400% of the
federal poverty level), gets along well with peé@m lowest (never=1) to highest (always=4), moving

coded numerically from 0-12 times.
® The number of times a child has moved had a p-vafud83 when not adjusted for demographic/SES

covariates.

Summary — Personal Social Capital. The three personal social capital variables
associated with a greater likelihood of obesity and higher BMér afbntrolling for
demographics/SES, were public school attendance, not participatirajubhs/sports
outside of school and not getting along well with peers. These targgbles were
relatively similar in magnitude of their effect. All wesgynificant in both forms of the
dependent variable, Obese and BMI.

Attending a private school, after controlling for demographlES/Sppears to

have a constructive effect impact on children’s weight statuslejjatt al, concluded

32 |n the linear regression output from SPSS 17.8ssumption of no multicollinearity can be made when
Variance Inflation Factors (VIF) statistics fronetoefficients table are below 10.
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that an aggregate SES measure of a school was associat&Muifter controlling for
individual-level SES and race/ethnicity (Malley, etc. 2007). PReigahools can provide
a conduit for children to some of the benefits of social capssb@ated with SES, over
and above their families. Private schools may be particularheflogal for less
advantaged children in high risk groups (for obesity) because theydgnaster SES
diversity in their social connections. This “SES diversity” ngaye children access to a
broader range of influential people, children and adults, than local mdbienls. Also,
this may give children exposure to different lifestyle behayi@ser pressure for
healthier behaviors, different cultural preferences/standardsylBioately resulting in
less obesity. Alternatively, children in high risk groups attegdieighborhood public
schools, with classmates/families almost exclusively from the sarheibiggroups, may
be more likely learn and adopt high risk behaviors for obesity.

There may other pathways involved in the school type associatitreressome
particular quality of parents of children in high risk groups notdgemeasured? How do
some parents overcome the various challenges to enrolling childreprivae school?
Are these same qualities associated with children’s wetghis®? Private schools have
more flexibility in curriculum and may be able to offer more ptaiseducation hours
and recess time than public schools. Children at risk of obesityd basetheir
race/ethnicity may benefit from attending private schools dhatmore racially diverse
than their local public school. For example, Bernell et al, foundnibraHispanic black

and Hispanic adolescent girls who attended schools that were here50% non-
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Hispanic white had BMI’'s that were lower than their race/ettyneand SES counterparts
in predominately minority schools (Bernell, etc. 2009).

Not participating in activities outside of school (clubs and/or sposigss
associated with a greater likelihood of obesity and larger BM& easy to conceive that
sports participation, lessons or team play, will reduce the risibbesity because of an
increase in physical activity. However, Lajunen et al, aripa¢ categorizing leisure
activity based simply on “energy expenditure” is too “simplis{icdjunen, et al 2009, p.
1098). She goes on to suggest even children with more sedentarijeactixe happier
and not seeking pleasure from food or that some sedentary aestilrike playing a
musical instrument are impossible to do and eat at the same Aiso, outside pursuits
can connect children with other children and adults who role model \émdttaviors.
Some of these influences may be similar to those describbd preévious discussion on
school type. Again, personal social capital is clearly imprdeedchildren who are
provided with opportunities to be connected with people of all ages ouwdsiteeir
families, local schools and immediate neighborhoods. These positivenices may
serve to reinforce behaviors modeled at home or provide altemdbvéhose in the
child’s home environment.

Getting along well with peers also was significantly asged with a reduced
likelihood of obesity and lower BMI. Sociability is a charaister of individuals with
higher levels of personal social capital. Research with adagshown that this greater
degree of “getting along” allows individual’'s health to benefitrirsocial relationships

by providing access to information, knowledge and other beneficialreesouChildren
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in this age group may be limited in personally accessing aafiuler of health resources
without parental/adult assistance. However, it is reasonabkstona that they are able
to benefit in some ways, especially when the resources are kigavie behavior
related. For example, a child might not be able to attend a teeddh fair (health
resource) without participation of a parent or other adult but they goabably increase
their physical activity (health knowledge and behavior) on thvin. Additionally, as
causation/direction can not be inferred from the statistical sisalthis variable may
simply be corroborating previous research findings that overwegdren are less well
liked by their peers.

Lastly, moving was described by Coleman as detrimental tal s@pital because
it breaks ties that must be remade every time a move oawdrsoaial capital has been
connected to weight. There may be multiple explanations faagbeciation with lower
BMI and lower likelihood of childhood obesity. First, moving may nmapact the
specific resources associated with social capital that arefibl to weight. Second,
when poor children move into more middle class and/or “better”/aafghborhoods the
benefits to health may outweigh the detriments to social capital. Third,rg@npésocial
capital of children may not suffer in the same way as adultsusecthey (children) are
provided with immediate social connections with peers and other adulke ischool
environment. Thus, while moving is theoretically sound for inclusion tndy ©f social
capital and a health issue, the statistical analysis did not supgohypothesis in the
study of children and obesity. Coleman’s assertion may not belprapplicable to a

demographically diverse study population. Finally, it appears tteatvariable was
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simply modeled incorrectly or “backwards”; that is more movsm@ssociated with a
lower likelihood of obesity and a lower BMI not a higher likelihoodbésity and/or a
higher BMI.

The findings from the logistic regression modeling of Obesity &edlihear
regression modeling of BMI produced similar results in predigheer and identified
the same significant predictive variables. Overall, the hypahesaccepted and in this
group of 10,018 ten and eleven year old children, there is an inversenstgi between
some measures of personal social capital and the likelihood of obesity and BMI.
Family Social Capital

Hypotheses 2 — There will be an inverse relationship between mgesures of
a child’s family social capital and the likelihood of obesity &hdl when controlling for
age, sex, racel/ethnicity, parent education and household income (Model 2).

The hypothesis was true for two of the four variables udlitmemeasure family
social capital. There was an association between the typend§ fstructure (two parent
adopted/biological family, two parent stepfamily, single epéiother) and both the
likelihood of obesity and BMI. There was an inverse relationshipdest how many of
the child’s friends their parents reported knowing with both the likelilmdabesity and
a higher BMI. There was a direct and significant relationskiveen family size and
the likelihood of obesity and BMI, the direct opposite of the relatignelgpothesized.
There was no relationship between the number of days per week tife dtsma meal

together and the likelihood of obesity or BMI.
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The results in this section were obtained by including all the deaphic
variables so that measures of family social capital areste] for demographic/SES
influence.

Likelihood of Obesity & Family Social Capital (Model 2). Binary logistic
regression established the hypothesized relationship betweeikeligobd of obesity
and higher levels of family social capital for three of the fadependent variables fit to
the model. Binary logistic regression was conducted with Obgsa dichotomous
categorical dependent variable. The demographic/SES variablesentered into the
model in the first block and the measures of family social dapigee entered into the
model in the second block. They were entered using the two step appootest the
significance of the unique contribution of the family social capaiables to predicting
the likelihood of obesity.

The individual measures of family social capital were farmig (total number of
children under 18 in the household top coded at four), to what degree parentdh&imow
child’s friends (no friends, some friends, most friends, all friendshily structure (two
parent biological/adopted, two parent stepfamily or single parent/adher number of
days per week the entire family ate a meal together (0y3).daFamily structure was
modeled as a categorical variable. Parents knowing frienmdgyfsize and eating meals
were entered into the model as linear variables. The summary of thecloegséssion is
shown in Table 18. Unadjusted odds ratios for all variables in the regression aredorovide

in the first column for comparison.
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Family social capital was significantly related to a clsilikelihood of obesity in
the dataset. The calculated pseudo R? increased from .049 to .062 vatiditen of
measures of family social capital to the first (basic) motleé block was significant by
itself and improved the model significantly.

The two variables significant for a higher likelihood of obesigravparents that
report not really knowing their child’s friends (no or only some fignand family
structure. Parents who report knowing all or most of their clmigirfiends may be a
proxy for family connectedness, especially for the study populatiten and 11 year
olds arrange and manage their own friendships and peer connectigasdnis have to
facilitate them. Presumably these parent(s) have to bevedyaengaged with their
children to be familiar with most or all of their child’s friend$here was a significant
association between having a lower likelihood of obesity and pardmskmew all or
most of their children’s friends. This likely represents attleas aspect of cohesion in a
family.

The second significant variable, family structure was examwéld three
nominal types; two parent biological/adopted, two parent stepfamuilg single
mother/other. Living in a two parent biological/adoptive family wagificant as the
reference group (odds ratio = 1.0) and children in two parent stearhdid an odds
ratio of 1.200 for being obese. Both of these family structures vigmdicant after
controlling for demographic/SES influences. This variable did natsore length of time
a child had lived in a stepfamily. However, children in stepfasihave usually had at

least some amount of family disruption and transitions in household ciimpa@sd/or
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living situation (Wen, 2008). Disruptions can reduce family socipitalaand increase
stress. As noted earlier, stress is associated with childhosttyobad/or poor eating
behaviors leading to obesity (Garasky et al, 2009). While spagknt families were not
significant in the logistic regression, the p-value was .063 thigtbottom end of the 45
confidence interval very close to 1.0 (.993) with a range ending at 1.285.

The number of children in the family was significantly relatethe likelihood of
obesity but in the opposite direction hypothesized. Coleman suggestedilda@n from
smaller families have higher social capital because thdrehilhave more parental time
and attention available to them. The hypothesis for this reseatehded Coleman’s
theory to posit that smaller families with theorized higinégrnal family social capital
would be inversely related to the odds of being obese. However, thereownan inverse
relationship between number of children and likelihood of obesity, bigadist direct
relationship. Like the measure of moving, this variable is aonedde assessment social
capital, but appears to work differently for health risk versugi@ah’s work regarding
educational outcomes (Coleman, 1988).

Finally, the number of days per week that a family ate d togather was not
significantly related to the likelihood of obesity. This measure wasteel to be a gauge
of family connectedness and theorized that eating more meals togeath&l be a
healthy influence on a child’s weight status. However, it wastatistically significant

for the likelihood of obesity in the multivariate analysis.
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Table 18. Model 2 - Summary of independent variables for farsdcial capital with dependent variable
Obesé adjusting for demographic/SES influence

Unadjusted

Variable OR* B** OR Cl lower | Cl upper | p-value
Age (Ref =11 year olds) 1.301 279 1.322 1.188 47 .000
Sex (Ref = Female) 1.561 442  1.5p6 1.396 1734 0 |00
Race/Ethnic (Ref NH White) 1.00 R 1.00 R R .000
Non-Hispanic Black 2.283 .725| 2.064 1.751 2.433 .000
Non-Hispanic Multi/Other 1.135 .058| 1.060 .861 1.305 .583
Hispanic 1.681 463| 1.589 1.344 1.878 .000
Parent Education]’ .720 -.292 747 .678 .829 .000
Household Incomef* .740 -.338 713 0659 772 .000
Family Size {) .877 -.220 .803 754 .854 .000
Parents know friendg ) 1.334 202 1.224 1.136 1.318 .0p0
Family- 2 parent bio/adopt 1.00 R 1.00 R R .043

2 parent step 1.334 182 1.200 1.017 1.416 .031

Single parent/other 1.583 122 1.130 .993 1.285 .063
Eat meals togethet)’ 1.003 -.008 .997 967 1.018 .559
Constant .047 .673 .05(

N=8963; pseudo R2=.062 Cox & Snell R?2 = .058; Nagelkerke R2 = .091; Stapd Block Chi-
squares=90.831,;6 .000; Model Chi-square=533.678,412000; -2LL=8452.992; Hosmer & Lemeshow
test=.600; Obese correctly identified 3.8%, Notsebeorrectly identified 99.4%.

1 Indicates that measure is increasing.

| Indicates that measure is decreasing.

*Qdds ratios for demographic/SES variables are ftbm basic model and are “unadjusted” for family
social capital. The odds ratios for measures afilfa social capital are those calculated with NO
adjustment for the demographic/SES covariates.alieg for all variables are less than .05 excemra/h
noted.

**Values for dichotomous variables in regression&tipn; Age 11=0, 10=1; Sex Female=0, Male=1.

2 Obese defined as a BMi the 99" percentile for age and sex based on 2000 CDC Bl charts.
http://www.cdc.gov/growthcharts

® parent education coded as 1<12 years, 2=12 ye&rslG+

“ Household income coded as 1<200% of poverty 122200 to 399% of poverty level, 8 400% of
poverty level.

4 Eating meals together had a p-value of .802 whemdjosted for demographic/SES covariates.

Body Mass Index (BMI) and Family Social Capital (Model 2). Linear
regression verified an association between higher levels of familyl sagital and lower
BMI. Three of the four independent variables fit to the model asthgsized. Linear
regression was conducted with BMI as the dependent variable. Tiegdgphic/SES
variables were entered into the model in the first block and tlasumes of family social

capital were entered into the model in the second block. They werecnising the two

¥ pseudo R? calculated as Model Chi-square/InigiaL-(Field, p. 239)
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step approach to provide an assessment of the unique contribution of the giamapyof
social capital variables to predicting BMI.

The individual measures of family social capital were farsig (total number of
children under 18 in the household top coded at four), to what degree parentdh&imow
child’s friends (no friends, some friends, most friends, all frigndsnily structure (two
parent biological/adopted, two parent stepfamily or single parent/adher number of
days per week the entire family ate a meal together (0y3).daFamily structure was
modeled as two dummy variables (two parent biological/adoptivélyfararsus two
parent stepfamily and two parent biological/adoptive family vessugle parent/other).
Parents knowing friends, family size and eating meals ararlwegiables. The summary
of the linear regression is shown in Table 19. Unadjusted beta-yatugé variables in
the regression are provided in the first column for comparison.

Linear regression for the measures of family social caprtaduced a significant
change in the adjusted R? from .056 (demographics/SES only) to .067 and the change was
significant.

As with the dichotomous modeling of Obese, the two variables signtfifor a
lower BMI score were parents reporting knowing the child’sxtigeand family structure.
The first significant variable, parents knowing friends, was medsan a four point
ordinal scale. Every unit change moving down the scale (i.e., knowimgr ffriends)
resulted in an incremental increase in BMI of .370. Parents who Kmawchildren’s
friends may be more connected to them in ways that provide far tbeinfluence

behaviors which impact BMI levels. The variable may be also measuringwacation
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and other positive parent/family-child relationship variables beyond ctedress. In
addition to this aspect of family cohesion, reduced stress (for the chyd)eressociated
with positive parent-child relationships.

Family structure was also significant for BMI. However, fdvliBonly single
parent family was significant whereas only two parent stepfamas significant in the
logistic regression for the likelihood of obesity. It has begueasted that children have
less social capital in single parent families simplydose two adults have more social
connections and resources for children to draw upon than one adult (Raganera
Rajulton, 2009).

Family size was also significant but provided for reductions inl B&tsus the
theorized increase. Children from families with at least onaare siblings have more
opportunity for physical activity (Classen & Hokayem, 2005). The fthett the
relationship is linear suggests that the more siblings, the opgertunities for physical
activity. Physical activity has repeatedly been shown to be associateldwer BMI.

The number of meals eaten together as an entire family in & was not

significant for explaining variation in BMI.
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Table 19. Model 2 - Summary of independent variables for farsdcial capital with dependent variable
BMI* adjusting for demographic/SES influence

Variable Unadjusted Beta | B Cl lower| Cl upper| p-value
Beta** (B) (B)

Constant 20.822 18.725 22.91P .0Q0
Age in years .03 .02 .245 .058 431 .010
Sex (Female=0, Male=1) .045 .04 404 .218 .59(Q .000
Parental Education Levet) -.102| -.092 -.848 -1.050 -.647 .000
Income Level {) -.094| -.102 -.602 -.739 -.466 .000
NH White vs. NH Black .13( A1 1.804 1.474 2.133 .00p
NH White vs. NH Other .021 .01 .259 -.103 .620 160
NH White vs. Hispanic .069 .065 1.007 .6B3 1.331 00.0
Family Size {) -.053| -.082 -.425 -.538 -.318 .000
Parents know friendg ) .088 .056 .37Q .235 .506 .000
2 parent bio/adopt vs. 2 parent step .034 015 210 -.086 .506 .165
2 parent bio/adopt vs. single parent 101 .026 272 .038 .505 .023
Eat meals togethet)’ .000| -.011 -.025 -.071 .020 279

N=8957; R2=.068; Adjusted R2=.067; ANOVA sig. =.060change sig. = .000 Durbin-Watson=1.975; all
VIF statistics fall between 1.002 and 1.340

1 Indicates that measure is increasing.

| Indicates that measure is decreasing.

*BMI=weight (pounds) divided by height? (inches) hiplied by 703.

**Beta for demographic/SES variables are from tlasid model with no “adjustment” for family social

capital. Betas for measures of family social cdpiteere calculated with NO adjustment for the
demographic/SES covariates. P-values for all bégare less than .05 except where noted.

2Eating meals together had a p-value of .802 whémdjoisted for demographic/SES covariates.

Summary- Family Social Capital. Family social capital was the most powerful
of the three types of social capital considered in the rdsdmsed on the regression
models. This is not surprising given the age group in the study populd® and 11
year olds. Personal social capital, in this age group, isbéeviaeasure. However, the
skills to accrue and access social capital will still beetiing and are going to be
somewhat dependent on family circumstances. Children will pogseater personal
autonomy in developing social connections as they age into older adoestehgoung

adulthood. Also, neighborhood social capital will influence not only heald#sunes like

3 In the linear regression output from SPSS 17.8ssumption of no multicollinearity can be made when
Variance Inflation Factors (VIF) statistics fronetoefficients table are below 10.
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obesity in children, but also family social capital as the adgunsand accession of
social capital are, in part, community based.

The four variables used to measure family social capitalbeaconceived as
pairs, estimating two distinct dimensions. The first pair canthought of as those
variables measuring family connectedness including (1) makerwing child’s friends
and (2) weekly frequency of the entire family eating a ni@géther. The second pair
can be thought of as those variables that measure family cdanstluding (1) family
structure and (2) family size. At least one variable femoh of the two pairs described,
connectedness and family construct, was significant in both of ghessons conducted
and in a direction that supported the hypothesis. Parents knowing tb&s ¢hénds
(connectedness) and family structure (family construct) wigrefisant for predicting a
child’s likelihood of obesity and BMI. This suggests that both of tlveseponents of
family social capital (family connectedness and family tow$) are relevant and
consequential.

Cohesive family environments characterized by connectednesssarsttessful.
This may be crucial because stress can induce a physidloggpanse that is related to
obesity for children via higher levels of cortisol and/or metalbdibcuptions (Garasky,
2009). Also, Coleman suggested that a family must have internal stapital for
parents to be able to transfer the benefits of their human cépitatation) to their
children and parental education is consistently associated with tates of childhood
obesity (Coleman, 1988). Family connectedness has been assowittedhealthy

behaviors related specifically to weight status (Mellin et2802). A lack of parental
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involvement with their children has also been linked to childhood overwdrjiee(
2008).

Family structures were important in both models of childhood weighisafter
controlling for demographic/SES influence. Wen found that children faetgr on
health measures in any form of two parent families (bicklfadoptive or stepfamilies)
than children in single parent families (Wen, 2008). Althougm¥/data suggested that
children in two parent biological/adoptive families were beitethan children from two
parent stepfamilies and children from two parent step familiese better off than
children from single parent families.

In the Obese model, children in stepfamilies had a greakefaribesity. The
literature suggests that the creation of stepfamilies incladaesriod of crisis when the
“new” family unit is formed and this is stressful for childrenthe family regardless of
other positive outcomes such as a reduction in maternal streagergogerall family
income, etc. (Wen, 2008). In the BMI model children from single palemtssignificant
increases in BMI over children from 2 parent biological/adoptivélfas. The ability of
single parents to create and maintain high levels of famibjakaapital may be
compromised simply by lack of available time to do so. Also, GadeLutz note that
children in single parent household more often make their own mealsessdténd to be
“prepared food items” which are implicitly less healthy aftén more caloric (Gable &
Lutz, 2000). Overall, this implies that children living with 2 pareiological/adoptive
parents are most protected from becoming obese. Resources avauldig form of

parental time, attention, affection, etc., coupled with lower leviglmental/child stress
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and appear to be associated with lower weight status in a natemale of 10 and 11
year old children.

Family size functioned as a protective factor versus a ridorfand was the
opposite predicted in the hypothesis. Much of the research dly fonial capital has
been a continuation of Coleman’s work in education and this researaegesedly
confirmed that children from smaller families perform bettesahool, both academically
and socially. However, these and other school behavior related eseasemot related
directly to health, of which weight status is an important compondfiassen and
Hokayem concluded that bigger family size was related toolessity using the National
Longitudinal Survey of Youth from 1986 to 2002 (Classen & Hokayem, 2005). One
study on family size found that children with siblings have more oppitigs to engage
in physical activity than only children (Duncan, Duncan, Strycker and Chaumeton, 2004)
Therefore, it may be that the benefits from extra parettahtion that might be used for
activities that support a healthy weight do not outweigh the heradf extra physical
activity for children in this age group.

Finally, eating meals together is an oft cited factor innta@ing close-knit
families with good communication, healthy eating, etc. Patrick ac#la$ report that
diet quality can be directly related to mealtime structure fandlies eating together
(Patrick and Nicklas, 2005). Research from the Early Childhood Longgiu&tudy
suggested that eating family meals is associated withrlovesity in children (Gable,
Chang, Krull, 2007). However, eating meals together was not sigmifin either

regression model for the study population. Family eating behaviors desl lstiye many
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varied and complex associations with weight in children. Thus, thésumne of social
capital may be too nuanced given the relatively simple model used in the study.

The findings from the logistic regression modeling of Obesity &edlinhear
regression modeling of BMI produced similar results in predigheeer and identified
the same significant predictive variables. Overall, famdgia capital was the most
powerful type of social capital after adjustments for demograf$iS influence in
predicting the likelihood of obesity and BMI in a nationally represtereé dataset of
10,018 ten and eleven year olds.

Neighborhood Social Capital

Hypotheses 3 — There will be an inverse relationship between mgesures of
a child’s neighborhood social capital and the likelihood of obesity and BMnN
controlling for age, sex, race/ethnicity, parent education and houselcoltie (Model
3).

This hypothesis was true for all three variables utilized tasme neighborhood
social capital. There was an inverse relationship betweerghaboehood social capital
index scale and safety with the likelihood of obesity. Thereamaisiverse relationship
between the degree to which neighbors help each other out and stietyhigher BMI.
Additionally, the metropolitan statistical area (MSA)ype of the child’s neighborhood
of residence was associated with the likelihood of obesity and BBAildren in rural

communities had a greater likelihood of obesity and higher BMI's ¢hddren residing

35 MSA type refers to the US Census Bureau’s definitif whether the child’s household was in a MSA or
in a non MSA. MSA refers to a geographic area wittore urban population of at least 50,000 people.
Households in a non MSA are generally considerdzbtaural. US Census Bureau definitions at
http://www.census.gov/population/www/metroareastoatea.html
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in urban/suburban neighborhoods in the study population. This finding wasexkpact
is consistent with previous research that finds rural children ve hgreater odds of
obesity (Liu, Bennett, Harun, & Probst, 2008). The results in tbitosewere obtained
after adjusting for demographic/SES influence.

Likelihood of obesity and neighborhood social capital.Binary logistic
regression established the hypothesized relationship betweeikeligobd of obesity
and higher levels of neighborhood for all three of the independent varieible the
model. Binary logistic regression was conducted with Obesea aBchotomous
categorical dependent variable. The demographic/SES variablesentered into the
model in the first block and measures of neighborhood social capital em¢ered into
the model in the second block. They were entered using the two stepcaporpaovide
an assessment of the individual contribution of the group of neighborhood cxutal
variables to predicting the likelihood of obesity.

The individual measures of neighborhood social capital were MSA(typea or
urban/suburban), an index of social capitall=lowest level of social capital, 2=average
level of social capital and 3=highest level of social capéat the parent perception of
whether the child is safe in the community (sometimes/neveswaally/always). Age,
sex, race/ethnicity, parent education and household income were th¢tudejust for

demographic/SES influence on the likelihood of obesity. The summahedbgistic

% The social capital index used in the researchuite perceptions of neighbors helping each other,
watching out for each other’s children, being ablécount” on the neighbors and the belief thah#
respondent’s child was “hurt or scared” a neighlbould help the child. This index has been used in
previous research with this survey and is a keicatdr for the National Survey of Children’s Health
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regression is shown in Table 20. Unadjusted odds ratios for all variables in #ssi@yr
are provided in the first column for comparison.

The pseudo R? was increased from .049 (demographics/SES only) to .054 with the
addition of neighborhood measures. The block of neighborhood variables was both
significant by itself and as an addition to the basic denpbggéSES Control Model.
After adjustments for demographic/SES influence, higher leveteighborhood social
capital was a significant contributor to a lower likelihood of obesity.

All three measures available for measuring neighborhood soqi#hlcavere
significant in the analysis. Higher social capital, neighbod safety and living in an
urban/suburban residence were associated with a lower likelihood of obesity.

A higher neighborhood social capital index reduced a child’s oddsbesity.

The social capital index was coded as “1” for lowest levelsazial capital, “2” for
average and “3” for highest levels. The B (beta) value in ragresssults was -.100.
Therefore, the likelihood of obesity is reduced by 20% (2 x -.100)hidlren living in
neighborhoods with “average” social capital and by 30% (3 x -.10@hftaren living in
neighborhoods with the highest levels of social capital. The composiex for
neighborhood social capital used in the study was the same indexnuagateviously
published study that also utilized the 2003 National Survey of Chikliégalth data set.
The composite index provides a “collective neighborhood effect”iriluence on
childhood obesity (Singh, 2008, p. 692). Collective neighborhood effect includes
features of more opportunities for physical activity, more dityecs adult and peer role

models and greater and easier linkage to the community at large.
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Neighborhood safety was associated with the lower likelihood dfitgbi@ the
study and this is consistent with previous research. Some dfathe mechanisms
discussed regarding higher neighborhood social capital are likelycalpieli when
thinking about safety. Perceptions of safety may allow children moress to outdoor,
physical play. Also, feeling safe and feeling that your childeea safe in one’s
neighborhood can reduce overall stress which has been linked to increased obesity.

Finally, children in rural communities had significantly increasee odds of
obesity. Rural communities often experience greater rates sitylh@ both adults and
children, but this is largely attributable to higher rates of pgvand lower education
levels. This variable proved to be significant even after comgofbr those and other
risk factors. Social capital connecting individuals, adults and enijdo communities

and neighborhoods is typically lower in rural communities (Lumeng, et al., 2006).
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Table 20. Model 3 - Summary of independent variables for hiearhood social capital with dependent
variable Obes@adjusting for demographic/SES influence

Unadjusted

Variable OR* B** OR Cl lower | Cl upper | p-value
Age (Ref =11 year olds) 1.301 276 1.318 1.184 146 .000
Sex (Ref = Female) 1.561 450 1.568 1.407 1748 0 |00
Race/Ethnic (Ref NH White) 1.00 R 1.00 R R .000
Non Hispanic Black 2.283 .806| 2.239 1.901 2.637 .000
Non Hispanic Multi/Other 1.135 .069| 1.072 .868 1.324 .520
Hispanic 1.681 440| 1.553 1.306 1.846 .000
Parent Education]’ .720 -.306 737 .664 .818 .000
Household Incomet .740 -.265 767 710 .829 .000
MSA Type (Ref=urban/suburban) 1.183 AB35 1.145 9,01 1.286 .023
Social Capital Index 1)° .816 -.100 .904 .840 973 .007
Safety (Ref=usually/always safe) 1.681 84 1.202 .021 1.416 .027
Constant -.445 .641 .01(

N=8851; pseudo R2=.084 Cox & Snell R?2 = .050; Nagelkerke R2 = .079; Stapd Block Chi-
squares=19.088,43 .000; Model Chi-square=455.697,410000; -2LL=8415.015; Hosmer & Lemeshow
test=8;, .466; Obese correctly identified 2.9%, Not obeseectly identified 99.3%.

1 Indicates that measure is increasing.

*QOdds ratios for the demographic/SES variables faven the basic model and are “unadjusted” for
neighborhood social capital. The odds ratios far mmeasures of neighborhood social capital areethos
calculated with NO adjustment for the demograptiS®ovariates. P-values for all variables are tless
.05 except where noted.

**Values for dichotomous variables in regressiona&tipn; Age 11=0, 10=1; Sex Female=0, Male=1.
20Obese defined as a BMH the 94" percentile for age and sex based on 2000 CDC Bl charts.
http://www.cdc.gov/growthcharts

® parent education coded as 1<12 years, 2=12 ye&rslG+

¢ Household income coded as 1<200% of poverty 122200 to 399% of poverty level, 8 400% of
poverty level.

4 Social capital was coded as 1=lowest level of $axipital, 2=average level of social capital, 3*est
level of social capital.

Body Mass Index & Neighborhood Social Capital (Model 3). Linear
regression results supported the acceptance of the hypothesisnvieese relationship
between higher levels of neighborhood social capital and lower BMii.three of the
independent variables had a significant fit to the model, in the idineitteorized. Linear
regression was conducted with BMI as the dependent variable. Tihegdgphic/SES
variables were entered into the model in the first block and dasunes of neighborhood

social capital were entered into the model in the second block.eppest approach

37 pseudo R? calculated as Model Chi-square/InigiaL-(Field, p. 239)
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provides an assessment of the unique contribution of the group of famidy capital
variables to predicting BMI.

The individual measures of neighborhood social capital were MSA(typea or
urban/suburban), a measure of neighborhood social support asking if neighbprs “he
each other out” (rated with a four point Likert scale from stroraglyee to strongly
disagree) and the parent perception of whether the child is safleei community
(sometimes/never or usually/always). MSA type and saletydichotomous categorical
variables. “Neighbors help each other” was entered with the assunof linearity for
an ordinal scaled variable. Age, sex, race/ethnicity, parerdagdn and household
income were included to adjust for demographic/SES influence on B¢ summary
of the linear regression is shown in Table 21. The unadjusted beta-valuevéoiaslles
in the regression are provided in the first column for comparison.

Linear regression modeling produced a significant predictive iequédr BMI
and neighborhood social capital with an adjusted R? = .057. The adjustadré¥se,
after controlling for demographics/SES, was only .002, but still sotgamf. The amount
of variation explained by neighborhood social capital was sméaber that explained by
either personal or neighborhood social capital, after adjusting for deplogiSES
influence. This model was significant for a measure of neidfdoal social support,

perceived neighborhood safety and MSA type.
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Whereas the logistic regression model likelihood of BMI used alscapital
index’®, this model used a single variable of the respondent’s ratingowf much
neighbors help each other as a proxy for social support. During tia $citeening of
the variables, the full social capital index did not produce mablarthat was significant
within the OLS predictive model. However, when the four questionsinsi social
capital index were considered separately, the question selegfatling social support
was the only one with a significant relationship to BMI. The qoestsed was the
respondent’s forced choice answer to how much they agreed with @ estd “People
in the neighborhood help each other*duit BMI increased by .170 for each unit increase
in the scale, from 1 thru 4. For example, a response of “Stronglggiie” to the
statement of neighbors helping each other yields a .68 incnreddli The ability of
neighbors to help each other may connect children with social resdaggesd what
their family can provide alone.

Perceptions of neighborhood safety were significant for BMlhag tvere for
likelihood of obesity. Clearly, safety is important for the socagdital of a neighborhood
and is associated with lower BMI. There were no problems wittticallinearity
between neighborhood social capital as measured by neighbors hedingpther out

and perceptions of neighborhood safety.

% The social capital index used in the researchuites perceptions of neighbors helping each other,
watching out for each other’s children, being ablécount” on the neighbors and the belief thah#
respondent’s child was “hurt or scared” a neighlould help the child. This index has been used in
previous research with this survey and is a kejcatdr for the National Survey of Children’s Health

% possible responses included “Strongly Agree, Sdméwgree, Somewhat Disagree and Strongly
Disagree.” 2003 National Survey of Children’s Heal
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The type of community, rural or urban/suburban, also influenced BMind.in
an urban/suburban neighborhood as classified with the US Census Bureall's MS
typology, reduced a child’s BMI by .414. Social support in rural comnesnis often
centered on kinship relations. Social connections centered totalyostly around
extended family may or may not be helpful for adopting certain kinfd$ealth
behaviors. Their degree of helpfulness will be dependent on behaviom@snaihdrforms

around physical activity and/or eating (Hofferth & Iceland, 1998).

Table 21 Model 3 - Summary of independent variables feighborhood social capital with dependent
variable BMI* adjusting for demographic/SES influwen

Variable Unadjusted Beta*** | B Cl lower | ClI upper| p-value
Beta** (B) (B)
Constant 20.069 18.006 22.138 .0Q0
Age in years .037 .03 .291 .105 AT .002
Sex (Female=0, Male=1) .045 .04 411 225 597 .000
Parental Education Levet) -.102 -.095 -.873 -1.073 -.673 .000
Income Level {) -.094 -.078 -.456 -.589 -.323 .000
NH White vs. NH Black .130 A2 1.935 1.609 2.260 .000
NH White vs. NH Other .021 .01 .306 -.057 .668 .098
NH White vs. Hispanic .069 .063 981 .652 1.311 0.00
MSA Type
(O=rural, 1=urban/suburban) .-.038 -.029 -.282 -.485 -.079 .007
Neighbors help each othe))( .076 .030 170 .046 294 .007
Safety (O=sometimes/never,
1= usually/always) -.079 -.029 -.414 -.728 -.101 .010

N=9005; R2=.058; Adjusted R2=.067; ANOVA sig. =.060change sig. = .000 Durbin-Watson=1.989; all
VIF statistics fall between 1.001 and 1.280

1 Indicates that measure is increasing.

| Indicates that measure is decreasing.

*BMI=weight (pounds) divided by height? (inches) hiplied by 703.

**Beta for the demographic/SES variables from ttasib model and are “unadjusted” for neighborhood
social capital. The beta-values for measures afhherhood social capital are calculated with NO
adjustment for the demographic/SES covariates.alieg for all variables are less than .05 excemravh
noted.

***Beta for complete model with adjustments for SBE&Mographic influence.

Summary — Neighborhood Social Capital. The literature review suggested that

neighborhood social capital has been studied more often in relatioeatth, than the

“%In the linear regression output from SPSS 17.8ssumption of no multicollinearity can be made when
Variance Inflation Factors (VIF) statistics fronetoefficients table are below 10.
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other two forms of social capital conceptualized for the rebearus is true of studies of
both adults and children. In the current study, neighborhood social capitah&a
smallest, although still significant, impact on the models for h&#iihood of obesity

and BMI.

The social context of a community and/or neighborhoods has many atnpis
for health. Neighborhood social capital provides knowledge, opportunities smdaaes
for improving health status, including having a healthy weight assuned by the
presence or absence of obesity and/or BMI. The relativelyakivgosition of
neighborhood social capital in this particular analysis may bertrdpa to the structure
of previous studies. While almost all studies adjust for knownfaisiors such as sex,
race, poverty, etc. a discussion or comparison of other forms of sapdahl is not
included. Or, it may be that the available data was not suffimerdapture the full effect
of neighborhood social capital on childhood obesity and BMI. Neverthalesshree
variables measured were all significant, consistent with thmothgsis and provide
insight.

Higher levels of social capital were measured with a ba@pital index for
likelihood of obesity and perception of neighbors helping each other fér Bgth had
inverse relationships as predicted. An increase in physicalitpctevels is one
mechanism by which higher levels of neighborhood social capitalretiice obesity in
children. Franzini, et al, found that neighborhasmtial environment is even more
important than neighborhoogdhysical environment in predicting children’s physical

activity resulting in lower levels of obesity and this reskasupports that assertion
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(Franzini, et al., 2009). It appears that even if a child is living neighborhood with a
disadvantageous physical environment, greater amounts of social gapitide enough
social support to overcome some of the common barriers to physioatyac For
example, if neighbors are willing to help each other out by watdkiolgy playing with
them, etc. parents may be more likely to allow children mored&m to be outdoors
playing despite the presence of neighborhood disorder and “broken windows.”

In neighborhoods with higher social capital children may have opportutities
become engaged with role models for health behaviors outside rtimagdiate family
and/or join in activities previously unknown to them/their familigsor example, a
child’s opportunity to participate in an after-school recreatiob chay be dependent on
neighborhood parents’ car pooling or willingness to walking with cmldr®r, if the
perception of a neighborhood is unsafe without adult supervision for outdapr pl
helping each other to watch children may give children more oppoeesihar physical
activity. Neighborhood social capital may promote more timsomal interactions that
provide a substitute for watching television, playing video gamegs)géatereating.
These sedentary habits are all activities with a welbésked association to obesity and
BMI (Cohen, et al., 2006). The benefits to neighborhood social capitatiarerous and
provide various pathways suggesting lower rates of obesity and lower BMI.

The importance of safety to a neighborhood’s social caandlreductions in
childhood obesity has been well documented. This variable was pgendest’'s rating
of neighborhood safety and not verified and/or correlated with any olgecgasure of

crime, violence, etc. One study, involving ten States found thegiped neighborhood



113

safety was related to children’s risk of obesity as parentaqie more indoor, sedentary
activities which Lumeng, et al suggests promotes greatekiagaand higher calorie
consumption (Lumeng, et al., 2006). In the same study, even a percepstongf
neighborhood cohesion did not alter the association perceived safety and overweight.

The perception of safety in the ongoing segregation of many comasiaiross
the United States may be one of the fundamental cause pathwhagerhaue to link
minorities to poorer health status such as greater levels ofyobEsir example, with this
dataset, a logistic regression was conducted with safety afidin@omous dependent
variable and controlling for urban/suburban versus rural community, parerdtieduc
and household income. Race ethnicity was significant for perceptiarigiiborhood
safety for children. The parents of non-Hispanic black childrehardataset rated their
neighborhood as never/only sometimes safe over non-Hispanic whitggploximately
30%. Hispanics had even greater odds of 40% as rating their ndigbdogenerally
unsafe for children. Furthermore, Lumeng et al, found that evercafigolling for SES
and other potentially “protective” factors such as the availabilitytef-gchool activities,
high neighborhood social capital and a favorable home environment, tlasreanv
association between neighborhood safety perception and overweight inerchildr
(Lumeng, et al., 2006, p. 29). It appears that these perceptiotrmm@skating directly
into parental behaviors that influence children’s weight status.

Finally, MSA type, urban/suburban versus rural was a significatorfdor the
likelihood of obesity and BMI. The social capital of rural aieasore family-based and

weaker in the type of social ties that connect people to comesi@itid neighborhoods
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(Hofferth & Iceland, 1998). Thus, the exposure to and support from noryfaraibers
would be weaker for children in rural areas. This limits thpportunities to experience
different models of weight related behaviors and norms outside their familie

The greater geographical dispersion of rural populations may dinidren’s
opportunities to participate in more physical activity and/or outgidmups; both
associated with less obesity. Children in rural areas maydspere time in cars and
buses than children in urban/suburban neighborhoods who can walk to school,
playgrounds, etc. While it is not unexpected to find rural residandsk factor for
obesity in children, thinking about social capital as one of theatiegipaths between
rural residence and obesity provides greater insight. Thipéciedly true in this model
as it was adjusted for other well known demographic/SES influences.

The findings from the logistic regression modeling of Obesity &edlihear
regression modeling of BMI produced similar results in predigheer and identified
the same significant predictive variables. Overall, neighborhooid! stapital was a
significant predictor in two models for the likelihood of obesity andl BiVa nationally
representative sample of 10,018 ten and eleven year old Americattechilafter
adjusting for known demographic risk factors.

Personal Social Capital, Family Social Capital & Neighborhood Social Capital

Hypotheses 4 — There will be an inverse relationship between mgesures of
a child’s personal social capital, family social capital andhimrhood social capital and
the likelihood of obesity and BMI when controlling for age, sex, rdueiaty, parent

education and household income (Full Model).
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The hypothesis was true for eight of the eleven variables tasétla logistic
regression model for likelihood of obesity. The hypothesis waddruen of the twelve
variables used to fit a linear regression model for BMI. &heas a large degree of
overlap of significance of variables when modeling likelihood of opesitd the
regression model for BMI. In total, eight variables were §icamt for both models of
the dependent variable. Adjusted (for demographics/SES) measusesialf capital
were significant for explaining more variation than demographic/SES inéiLednaoe.

The results in this section were obtained by including all thes samables of
social capital identified in the previous sections of this disonssiThe variables for
personal based social capital were (1) whether the child atkepidsate school or public
school, (2) sociability as measured in getting along with pé&rshild’s involvement in
activities outside of school and (4) the number of times a childhoasd. The variables
for family based social capital were (1) family structy®, how many of the child’s
friends their parents reported knowing, (3) family size and (4ntimber of days per
week the family ate a meal together. The variables for neigbbd based social capital
were (1) a neighborhood social capital measure, (2) child’s saféiftye community and
(3) MSA type. The results in this section were obtained by taljusfor
demographic/SES influence.

Likelihood of Obesity and Social Capital (Personal, Family &
Neighborhood). Binary logistic regression established the hypothesized oedtip
between the likelihood of obesity and higher levels of three basescwl capital,

personal, family and neighborhood. Binary logistic regression was conducted wi Obe
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as a dichotomous categorical dependent variable. The demogr&shicésables were
entered into the model in the first block and measures of personal cagital, family
social capital and neighborhood social capital were entered intnddel in the second
block. They were entered using the two step approach to provideemsrasst of the
individual contribution of the group of social capital variables to priedjche likelihood
of obesity.

The measures of social capital used in this analysis include #heady defined
in the previous discussions and in the methods section. Age, sex,hm@icéigtparent
education and household income were included to adjust for demographic/biEeScaf
on the likelihood of obesity. The summary of the logistic regyass shown in Table
22. This chart includes three of the relevant odds ratios to prdsenthange in
magnitude as additional covariates are added to the model.

The pseudo R? increased from .049 (demographics/SES only) to .067 with the
addition of personal, family and neighborhood measures. The block iaf sapital
variables was both significant by itself and as an addition tbase demographic/SES
from Control Model. After adjustments for demographic/SES influemicger levels of
personal social capital, family social capital and neighborhoodhlscapital were
significant contributors to a lower likelihood of obesity.

The model was only able to predict obesity 4.4% of the time, desipite
significance as a model and the significance of seven out\arebdjusted measures of
social capital. However, this finding does not discount the importaihttee individual

covariates or social capital’s impact on the likelihood of obeditgimply means that by
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themselves, this specific set of measures do not lend themselweslicting obesity in a
dataset of 10 and 11 year old US children. Its real utility maynbather research
activities with an expanded group of variables, different spetiditsof the variables, as
the description of one part of a more complete model, etc.

In Model 1, all four variables measuring personal social dapgee significant.
In the final model, Model 4, three of the variables remained signific The two
variables remaining significant for increased likelihood of obesity ateading a public
school (versus private) and not participating in activities outsideclodos. The third
significant variable, moving, was also significant, but in the opposiéetion proposed
(as in Model 1). More moves reduced the odds of obesity versussimgyé¢he odds of
obesity. The fourth variable in this group, getting along with onegsspeas significant
for Model 1 but dropped out when the other covariates of social capital were included.

In Model 2, family social capital, three of the four variableseasagnificant and
two were inversely associated with a likelihood of obesity. Jdmae held true for the
full model incorporating all the measures. Family size, famsifucture and parents
knowing the child’s friends remained predictive of the presence ositgbelheir
consistent presence in both models is not surprising given thay fsouial capital had
the biggest impact on the pseudo R? measure. Eating meals togasheot significant
in either analysis.

In Model 3, neighborhood social capital, all three of the predictoaas were
significant. However, in this final model, only MSA type remdirsggnificant. Rural

children are still at greater odds of obesity than childreimdi in an urban/suburban
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community. The odds of a child who lives in a rural community bebeg® increased
from 145% to 155% in the final model. It appears that thereavasall amount of
shared variation “left over” that was fit to the MSA type variable.

Overall, multiple measures of higher personal social capigifier family social
capital and higher neighborhood social capital were inversely atssbowth the
likelihood of obesity. Two of the measures, family size and numbémek moving
were associated in the opposite direction where the likelihood editgbwith larger
family size and greater number of times moving. These respiily to the US study

population of 10,018 ten and eleven year olds.
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Table 22 Full Model - Summary of independent variablesdersonal, family and neighborhood social
capital with dependent variable Obese* adjustedl@nographic/SES influence

Initial Full ORA
Variable Unadjusted | Model Model | Initial to
OR** OR*** OR Full Model | B p-value

Age (Ref =11 year olds) 1.301 1.301 1.333 +.029 7.8 .000
Sex (Ref = Female) 1.561 1561 1.548 -.013 A37 0 |00
Race/Ethnic (Ref NH White) 1.00 1.00| 1.00 R .000
Non Hispanic Black 2.283 2.283| 2.021 -262| .703 .000
Non Hispanic Multi/Other 1.135 1.135| 1.015 n/a .015 .896
Hispanic 1.681 1.681| 1.528 -153| 424 .000
Parent Education}® .720 .720 .788 +.068 -.239 .000
Household Incomef} .740 .740 .754 +.014 -.283 .000
Type of School (Ref =Private) 1.587 1.389 1.319 70.0 .277 .003
Gets along well with peerg) .882 .900 .93§ na -.064 125
Participates in activities outside pf
school (Ref =yes) 1.763 1.374| 1.329 -045| .284 .000
# of times child has moved)( .983¢ .966 .959 -.007 -.042 .003
Family Size {) 877 .803 .813 +.010 -.20Q7 .000
Parents know friendg ) 1.334 1.224 1.158 -.066 147 .0p0
Family- 2 parent bio/adopt 1.00 1.00 1.00 R .022

2 parent step 1.334 1.200| 1.247 +.047 221 .014

Single parent/other 1.583 1.130| 1.145 +.015| .136 .049
Eat meals together)’ 1.003 .992 .993 n/a -.008 .580
MSA Type (Ref=urban/suburban) 1.183 1.145 1.155 160 .144 .018
Social Capital Index 1) .816 .904 .945 nfa -.057 151
Safety (Ref=usually/always safe 1.681 1.202 1.182 n/a 167 .050
Constant .595 -.519 .079

N=8625; pseudo R?=.067 Step and Block Chi-squares=130.717,,1900; Model Chi-square=548.456,
194, .000; -2LL=8044.527; Hosmer & Lemeshow test=8104; Obese correctly identified 4.4%, Not
obese correctly identified 99.1%.

1 Indicates that measure is increasing.

| Indicates that measure is decreasing.

* Obese defined as a BMi the 98" percentile for age and sex based on 2000 CDC Bt charts.
http://www.cdc.gov/growthcharts

**QOdds ratios for the demographic/SES variables &@m the basic model that included only
demographic/SES influence. Odds ratios for measofr@grsonal, family and neighborhood social cdpita
are those calculated with NO adjustment for the afaphic/SES covariates. P-values for all variabkes
less than .05 except where noted.

***Qdds ratio from model without other forms of satcapital included Base Model (demographics/SES
only) for age, sex, race/ethnicity, parent educatimusehold income, Model 1 (Personal Social @jpit
type of school, gets along with peers, participateactivities, # of times moved, Model 2 (FamBpcial
Capital) family size, parents know friends, fanslyucture, eat meals and Model 3 (NeighborhoodaBoc
Capital) MSA type, social capital index, safety.

#Parent education coded as 1<12 years, 2=12 ye&rsi@¢+

® Household income coded as 1<200% of poverty 122200 to 399% of poverty level, 8 400% of
poverty level.

“Getting along with peers had a p-value >.05.

dEating meals together had a p-value > .05.

“1 pseudo R? calculated as Model Chi-square/Ini@iaL-(Field, p. 239)
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Body Mass Index and Social Capital (Personal, Family & Neighborhogd
Linear regression confirmed the hypothesized relationship between aBillhigher
levels of three bases of social capital, personal, family amghiberhood. Linear
regression was conducted with BMI as the dependent variable. Tiegcgphic/SES
variables were entered into the model in the first block andunes of personal social
capital, family social capital and neighborhood social capitaé \watered into the model
in the second block. They were entered using the two step approach ftdepaovi
assessment of the individual contribution of the group of social tapt@ables to
predicting the likelihood of obesity.

The measures of social capital used in this analysis include #heady defined
in the previous discussions and in the methods section. Age, sex,hm@icéigtparent
education and household income were included to adjust for demographiofibieSce
on the likelihood of obesity. The summary of the linear regressisimoin in Table 23.
The first two data columns in the table show earlier model lmdtees to highlight the
changes (or lack thereof) in magnitude as additional covariates are ingiudlednodel.

The adjusted R2 was increased from .057 (demographics/SES onlgPtaviih
the addition of personal, family and neighborhood measures. The block aif caqmtal
variables was both significant by itself and as an addition tbdase demographic/SES
Control Model. Ten of the twelve social capital variables wegnifstant in the
regression. After adjustments for demographic/SES influence, Hig\wds of personal
social capital, family social capital and neighborhood social aapiere significant

contributors to a reduction in BMI. This model explains about 7% o dnation in
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BMI for the study population. However, as noted in the immediapegceding
discussion on the likelihood of obesity, the finding of small predictivieiegaas
represented by the adjusted or pseudo R2 does not discount the impoftaitber the
individual covariates or social capital measures associational importance.

Linear regression modeling produced significant results for all @duthe
individual measures of personal social capital in the final model,eMéd All four
measures of personal social capital were also significatite initial model, Model 1.
Type of school, involvement with activities outside of school and gettlogg with
one’s peers were inversely related to BMI. The fourth signifivanable, moving, was
also significant, but in the opposite direction hypothesized as inifial inclusion. That
is, moving reduced BMI.

In Model 2, family social capital, four of the five variablesrevsignificant and
three were inversely associated with a lower BMI and in Méd#ie full model, three of
the five variables were significant and two were inverselgaated with lower BMI. In
the final model, the family structure dummy variable, 2 parent brdbgdopted vs. 2
parent stepfamily, did not remain significant. Family sizepilfa structure (2 parent
biological/adopted vs. single parent) and parents knowing the chiidied§é remained
predictive. Eating meals together was not significant in either analysis

In Model 3, neighborhood social capital, all three of the predictoaas were
significant. However, in this final model, neighbors helping each atitenot remain
significant. Safety and MSA type were retained in Model 4 fitHhanodel. The beta-

value for MSA type did not change from Model 3 (neighborhood social cajuitipdel
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4 (-.029). This was the only social capital covariate to do so &orang all three
groupings, personal social capital, family social capital and neighborhood cajumial.
Overall, the vast majority of the study measures of higher pdrsoaial capital,
higher family social capital and higher neighborhood social capiske inversely
associated with BMI. Two of the measures, family size and nuofbgmes moving
were associated in the opposite direction where lower BMI wsgcated with larger
family sizes and greater number of times moving. These seapftly to the study

population of 10,018 American 10 and 11 year olds.
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TABLE 23. Full Model - Summary of independent variablesgersonal, family and neighborhood social
capital with dependent variable BMI* adjusting ftemographic/SES influence

Initial Full BetaA

Unadjusted | Model Model Initial -Full
Variable Beta** Beta Beta Model*** B p-value
Constant 21.198 .000Q
Age in years .037 .03 .027 -.005 .244 .010
Sex (Female=0, Male=1) .045 .04 .042 -.003 .387 .000
Parental Education Levet) -.102 -.102 -.080 .022 -.739 .000
Income Level {) -.094 -.094 -.083 .011 -.486 .000
NH White vs. NH Black .13( A3 110 -.120 1.739 .000
NH White vs. NH Other .021 .02 .012 n/a .210Q .261
NH White vs. Hispanic .069 .069 .062 -.007 .963 0.00
School Type (Public=0, Private=1) -.061 -.034 -.024 -.010 -.324 .023
Gets along well with peerg) -.044 -.037 -.026 -.011 =177 .015
Activities outside of school
(No =0, Yes=1) -.102 -.053 -.039 -.014 -.501 .000
# of times child has moved)( -.007 -.029 -.036 .007 -112 .001
Family Size () -.053 -.082 -.075 -.00Y -.391 .000
Parents know friendg ) .088 .056 .042 -.014 279 .000
2 parent bio/adopt vs. 2 parent step .034 015 020 n/a .282 .075
2 parent bio/adopt vs. single parent .101 .026 J030 .004 .312 .011
Eat meals togethet) .000 -.011 -.007 n/g -.016 .50R
MSA Type
(O=rural, 1=urban/suburban) .-.038 -.029 -.029 0 -.276 .008
Neighbors help each othe))( .076 .030 .016 n/a .094 145
Safety (O=sometimes/never,
1= usually/always) -.079 -.029 -.024 n/a -.345 .033

N=8790; R2=.070; Adjusted R2=.069; ANOVA sig. =.060change sig. = .000 Durbin-Watson=1.989; all
VIF statistics fall between 1.001 and 1.455
1 Indicates that measure is increasing.

| Indicates that measure is decreasing.
*BMI weight (pounds) divided by height? (inches) hiplied by 703.
**Beta-values for the demographic/SES variables #&m@m the basic model that included only
demographic/SES covariates. Beta for the meastimsrsonal, family and neighborhood social capital
those calculated with NO adjustment for the demolgicdlSES covariates. P-values for all variables ar

less than .05 except where noted.

*** This is the difference in beta-value from theitial models - Control Model, Model 1, Model 2 and

Model 3

2Getting along well with peers had a p-value of .48f%n not adjusted for demographic/SES covariates.
® Eating meals together had a p-value of .951 witrdjusted for demographic/SES covariates.

Summary

Personal

Social

Capital,

Family Social

Capital

and

Neighborhood Social Capital. The hypothesis that higher measures of social capital

based on personal social capital, family social capital and nelgtdbrsocial capital

“2In the linear regression output from SPSS 17.8ssumption of no multicollinearity can be made when
Variance Inflation Factors (VIF) statistics fronetoefficients table are below 10.
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were inversely related to the likelihood of obesity and BMI s@sfirmed. In general,
the measures of social capital available in the dataset, cedtfolt demographic/SES
influence, predicts approximately 7% of the variation in the hicgld of obesity and
BMI.

The measures of social capital that remained significant a¢hesmultivariate
analyses for both forms of the dependent variable, Obese and BMI are:

Personal Social Capital Family Social Capital Neighborhood Social Capital

Type of School Parents know Friends Safety
Activities outside School Family Structure MSA Type
Moving Family Size

Attending a private school, participating in either clubs or sgortboth) outside
of school, parents knowing all or most of the child’'s friends, two mnpare
biological/adoptive families, living in a neighborhood perceived to be ysaaklways
safe and residing in a metropolitan area (urban/suburban) werssatliaed with the a
lower likelihood of obesity and lower BMI. These variables wapecified ashigher
levels of social capital and were inversely associated witldépendent variables. The
association of these variables with the likelihood of obesity and gl consistent with
the hypotheses. While, the greater number of times a child has moved and anaitger fa
size were hypothesized to represent lower levels of sogahtand would be expected
to be associated with a higher likelihood of obesity and a higher BNtiwever, they
(more moves and larger family size) were associated witkver likelihood of obesity
andlower BMI. The association of these variables with the likelihood ositpand

BMI were inconsistent with the hypotheses.
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The association of the independent variables with obesity and BNg we
described in the earlier discussions in this chapter as operagimguiiple interactions
and processes. Social capital links children to others (childreaduits) beyond their
immediate families and neighborhoods when they attend private scmobfsagicipate
in activities outside of school. Social capital, as the typeridesc among cohesive
families, may provide children with consistent and strong sociapstg Parents
knowing most of a child’s friends could be one proxy measure for dyfamh a higher
degree of connectedness. Additionally, family structure itsefoairce of social capital,
especially for children, may be stronger in two parent biological/adoptiviéida.

Moving and larger family size were associated with lowerihked of obesity
and lower BMI. It is likely that moving operates differentlyn@g different
demographic/SES groups. For example, for some children living in poouseholds,
moving to a more advantaged neighborhood increases opportunities for sqcial c
development and subsequently reduction of risk factors for obesitit @dttLanahan,
2003). For other children, if moving is associated with an increalseusehold income,
benefits may ensue. If a child moves to an area with diffendhiral values about
obesity than their current neighborhood and/or family, this too may d@alormpact
BMI. The significance of larger family size may be iatited not only to the greater
opportunities available for physical activity, but also as a resulecessary social skills
children develop to live with one or more siblings. Finally, iteigsible to imagine that
some sibling relationships provide some of the same benefits toechildrterms of

social capital that parents provide. Pettit and McLanahan alsothat families that
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move more often may be more successful at developing sosidhéia those that move
less often (or not at all) (Pettit & McLanahan, 2003).

While the seemingly direct measures of neighborhood social kajptanot
remain significant in the final regression analyses, two impbnneasures, safety and
MSA type function as reasonable proxies. Perceptions of safetyneighborhood will
have some overlap with social capital depending on the degree to mégitbors are
known, trusted, regarded as helpful, etc. Rural communities have lengdamtified as
a risk factor for obesity in many ways. A social capitahfework suggests that one key
mechanism is a lack of weak ties, those outside of kinship groups.carhontribute to
childhood weight status through limited personal exposure to a \aiige rof other
children and adults, lack of opportunities for participation in outsitigitees and the
absence of neighborhoods that could potentially provide additional knowledge,
instrumental support, etc.

Each form of social capital examined improved the model, but byingr
degrees. The relative influence of each form of social cagitatesented in Chart 1.
Family social capital provided the most improvement to the contoalel, followed by
personal social capital. Neighborhood social capital increasethddel by the smallest
amount of the three forms of social capital examined. This is m¢tydarly unexpected,
given the age demographic of the study population, 10 and 11 year olds.

It was expected that neighborhood social capital would be a more pbwerf
predictor than personal social capital. However, MSA type might pagsbedthe

neighborhood social capital measures measure into insignificance. tig® is often



127

given as a demographic control variable as living in a ruraliarew itself a risk factor
for obesity, albeit usually a small risk factor when adjustedrfoome and education.
However, MSA type is also strongly associated with the typmk raagnitude of social
capital of a community (Hofferth & Iceland, 1998). Thus, it was thigmally valid as a

measure of neighborhood social capital. Also, the study populatiorhenay been too
young to experience the full amount of stress related to neighborbecelt of social

capital.

Chart 1. Improvement in regression predictions by difféf®rms of
social capital from basedel of demographic/SES predictors

Relative Impact of Types of Social Capital as mead iy
Change in Pseudo & Adjusted R-squared
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O ObesityD BMI \

Five different regression models were fit to the data foh eacm of the
dependent variable. The five models were the Basic Model (demod&ipSic
predictors), Personal (personal social capital adjusted for depmgiSES), Family
(family social capital adjusted for demographic/SES), Neididmat (neighborhood

social capital adjusted for demographic/SES) and the Fulls¢allal capital variables
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adjusted for demographic/SES). The models were generallyadeptivfor Obese and
BMI as the dependent variables for significant independent vesiablé the amount of
variation predicted by the regression. Chart 2 provides a grapievalof the pseudo
and adjusted R? values for the five models. All models were adjuste
demographic/SES influence.

The Full Model, with all the measures of social capital edtared adjusted for
demographic/SES influence, provided the largest predictive value oflyotfigh Chart
2 suggests that much of the variation in the likelihood of obesity andBMedicted by
the basic model of demographic/SES influence. However, sociabicaphile only
improving predictive models by a small amount, is also a wapnstruct the pathways
in which the demographic/SES measures associated with obesity and BMéoperat

Chart 2. Comparison of models by applicable values of R?

Pseudo & Adjusted R-squared Values of Regresigliodels
for Social Capital with Obesity and BMI
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Overall, independent measures of personal social capital, faouigl capital and
neighborhood social capital are associated with the likelihood of pleesit BMI in a
representative study population of 10,018 10 and 11 year olds in the Urated. SThe
next chapter will conclude the report on the research. Chéptail summarize the
overall findings, present conclusions, address the study limitatioes,foftire research

recommendations and suggest policy implications.
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CHAPTER 6
Conclusions
The chapter will begin with a very brief overview of the reslegroject and
results. This is followed by an overall discussion of the relBefnclings. Study
limitations will be identified. Finally, the chapter and disgestawill be concluded with
recommendations for future research and policy implications.
Research Aims
The purpose of the study was to expand the understanding of childhood ‘Shasity
American children by examining the associations between ghasthildren and measures of
social capital. Social capital, in the study of health, can breteasresource$’ accrued and/or
accessed from social relationships/social bonds at multiple léwvelisding the individual,
family, neighborhood, community or nation (Ferlander, 2007; Halpern, 2005; Maéinko
Starfield, 2001). The research quantitatively analyzed the associatioregbéehe likelihood of
childhood obesity and Body Mass Index (BMI) with personal socialalafamily social capital
and neighborhood social capital. The specific objectives of the work were:
1) To investigate whether there are associations betweeruregasf personal
social capital and the likelihood of childhood obesity and a child’s 8ftér controlling

for age, sex, race/ethnicity, parent education and household income.

“3 persons between 2 and 20 years of age are categ@s “obese” if their BMI is in §5percentile or
above for their age and sex using the Center fee&¥e Control and Prevention (CDC) BMI-for-age
growth charts (CDC/NCHS, 2009).

* Examples of the resources referred to throughmusocial capital health literature include knowged
information, emotional and instrumental supportpanionship, confidence in others, values, attdéude
(Ferlander, 2007).
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2) To investigate whether there are associations between nseadufi@mily
social capital and the likelihood of childhood obesity and a child’s 8ft¢r controlling
for age, sex, race/ethnicity, parent education and household income.

3) To investigate whether there are associations between neeast
neighborhood social capital and the likelihood of childhood obesity and discBiMI
after controlling for age, sex, race/ethnicity, parent education and housetuiaei.

4) To examine the relative associations between measures ohgefsased
social capital, family based social capital and neighborhood bas&d sapital with the
likelihood of childhood obesity and a child’s BMI after controlling aftentrolling for
age, sex, racel/ethnicity, parent education and household income.

Background

Obesity prevalence has more than quadrupled in the last 40igahies United
States for children. The prevalence rate is 17.0% for childrenGgé years (Ogden, et
al.,, 2008). Childhood obesity is associated with numerous immediate agiteton
adverse physical, emotional and psychosocial consequences. Additiamdiyrood
obesity is more prevalent among racial/ethnic minorities, childvign less educated
parents and the poor (Singh, et al., 2008).

Social capital is generally described as a resource actroiedand accessed
through social relationships and is related to the health of ahilgferguson, 2006).
Social capital is a practical construct to describe the pathtiay link socially patterned
health risks and demographic/SES measures in children from a fantdncauses

perspective.
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The research tested for associations of personal, family ankbogmpod social
capital indicators with the likelihood of childhood obesity and BMI inldtbnh. A
comprehensive literature review did not find previous quantitative stuekamining
associations between multiple forms of social capital and childhocitylre a single
study. The research was designed to fill that gap.

Methodology

The research was conducted with a public use dataset from the 206BaNa
Survey of Children’s Health. A dataset for the study wasted for 10,018 10 and 11
year olds for whom height and weight was avail&blérhe demographic/SES data was
used to build a base model. Subsequently, the base model was used to adjust (control) for
these known demographic/SES risk factors for childhood obesity dtnengsting of the
social capital indicators.

Logistic and OLS multiple regression models were employedhjmotheses
testing. Eleven indicators of social capital were identifiedviable measures and
appropriate for the statistical testing based on previous robsetheory and data
screening. The variables for personal based social capeta (1) whether the child
attends a private school or public school, (2) sociability as megugetting along with
peers, (3) child’s involvement in activities outside of school anch@nhumber of times
a child has moved. The variables for family based social atapiere (1) family

structure, (2) how many of the child’s friends their parents regdahowing, (3) family

> The initial dataset included 10,828 cases of 10ldngear olds. The BMI data was missing on 810
(7.4%) children and they were excluded from thdyais, yielding a study population of 10,018. Roes
published research from a senior epidemiologigh e Maternal and Child Health Bureau suggests tha
exclusion is appropriate for this dataset verstimmasion of the missing BMI values (Singh, et 2008).
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size and (4) the number of days per week the family ate atoggther. The variables
for neighborhood based social capital were (1) a neighborhood sapitdl measure, (2)
child’s safety in the community and (3) MSA type.

The study population had an obesity prevalence of 20.4%. The mean Biki for
study population was 20.1. Logistic regression was used to modeldibators of social
capital with a dichotomous dependent variable, Obese (not Obese). mOLiBle
regression was used to model BMI as a linear dependent vari@iblm@asures of social
capital. Three forms of social capital, personal social dapéaily social capital and
neighborhood social capital were fit individually with regression nsmdeA fourth
comprehensive, “full model” was created with all measures dhlsoapital included.
All models were adjusted for demographic/SES influences.

Test of the Hypotheses

Hypothesis 1 There will be an inverse relationship between higher measures of a
child’s personal social capital and the likelihood of obesity and BiMin controlling for
age, sex, racel/ethnicity, parent education and household income (Mod&hig)
hypothesis was accepted because all of the four measuresafigdesocial capital were
associated with a greater likelihood of obesity and higher BMér afontrolling for
demographics/SES. Attending a private school, participatinguimstdports outside of
school and getting along well with peers were considered posititfegher” measures
of personal social capital. Thus, children who attended public schoots,did not
participate in clubs/sports outside of school and did not getting alelhgvith peers had

a greater likelihood of obesity and higher BMI in the study pojauafter adjusting for
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demographics/SES influence. These three variables were@btagimilar in magnitude
of their effect.

The fourth variable, moving, had a direct association with the dependent
variables, Obese and BMI. The greater number of times a child nitnecthwer their
likelihood of obesity and the lower their BMI.

Hypothesis 2 There will be an inverse relationship between higher meastiees
child’s family social capital and the likelihood of obesity aridIBvhen controlling for
age, sex, racel/ethnicity, parent education and household income (Mod&hi)
hypothesis was accepted because three of the four measureslypftaial capital were
associated with a greater likelihood of obesity and higher BMér afontrolling for
demographics/SES. Living with two biological/adoptive parents and parents knibwing
child’s friends were considered positive or “higher” measuresnoiffasocial capital and
both had inverse relationships with the likelihood of obesity and BMI.

A smaller family size was hypothesized to be higher in faradcial capital.
However, there was a direct relationship with the likelihood of ipbesd BMI and a
“higher” measure of family social capital based on farsige. That is, children from
smaller families or only children had a higher likelihood of obeaitg higher BMI
predicted from the regression models. Eating meals togetremuotarelated to the
likelihood of obesity or BMI for the study population.

Hypothesis 3. There will be an inverse relationship between higher measures of a
child’s neighborhood social capital and the likelihood of obesity and BMIinwhe

controlling for age, sex, race/ethnicity, parent education and houselcoltie (Model
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3). This hypothesis was accepted because all three of variatlieed to measure
neighborhood social capital demonstrated an inverse relationship betwegleinoneood
social capital with the likelihood of obesity and BMI. A highezasure of social capital
in a neighborhood and greater safety had an inverse relationghipheilikelihood of
obesity. A perception of a greater degree of neighbors helping eaclootlad greater
safety was associated with a lower BMI.

Additionally, the metropolitan statistical area (MSA) type ftble child’s
neighborhood of residence was associated with the likelihood of obesityB&I.
Living in a rural community was considered to be associated wWather
neighborhood/community social capital. Children in rural communities hgkater
likelihood of obesity and higher BMI's than children residing in urh#msban
neighborhoods.

Hypothesis 4 There will be an inverse relationship between higher measures of a
child’s personal social capital, family social capital and neigidimat social capital and
the likelihood of obesity and BMI when controlling for age, sex, rduei@ty, parent
education and household income (Full Model)his hypothesis was accepted because
eight of the eleven variables used to fit a logistic regrassodel for likelihood of
obesity were significant and ten of the twelve variables usdd the OLS regression
model for BMI were significant. The significant variables tiois model came from all
three types of social capital characterized for the reBgppersonal social capital (three
of four variables), family social capital (three of four varigblend neighborhood social

capital (two of three variables).
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Variables measuring the type of school the child attended, invohtefoe
activities outside of school and moving were associated with dseipce of obesity and
BMI in a study population of 10 and 11 year old children living in theéddnStates and
their personally owned social capital. Regarding family $ocapital, variables
measuring family size, parents knowing friends and family &tracvere significant for
children in the study dataset with obesity and BMI. MSA typera(r versus
urban/suburban) and neighborhood/community safety perceptions had athtistic
meaningful associations with obesity and BMI in the research. [Qwewanerous and
diverse measures of social capital were associated wittkéiaood of obesity and BMI
in 10 and 11 year old children.

Discussion

The overall study and quantitative analyses generated séegrabservations.
Some of the observations confirm current research related wwethegraphics/SES of
childhood obesity. Some of the observations provide novel ideas of squtal cathe
study of childhood obesity as identified in the aims of the research.

The demographic and SES measures used as part of the &is) (hadel were
significant across all multiple regression models. These poesliancluded sex,
race/ethnicity, parent education and household income. These H#enoven and
widely accepted as risk factors for childhood obesity in the Urifiates. Boys, non-
Hispanic black children, Hispanic children, children with parents Veibver levels of

education and children living in households with lower incomes wera glteater risk
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for obesity in the study population of 10 and 11 year old Americddreh. These
findings confirm current thinking that childhood obesity is socially patterned.

In the study, there were eight (of eleven) measures oflsmagétal that were
particularly noteworthy because they were significantly aasst with childhood
obesity and BMI in both full models after controlling for demograi8$tS influence.
These include type of school, participating in outside activitiesyimg, family size,
parents knowing friends, family structure, MSA type and neighborboodhunity
safety. The findings are discussed in detail below.

Type of School (Personal Social Capital)Attending a public school (versus a
private school) was associated with an increased risk of oliesithildren in the study
population. There are a number of pathways that could be relevanatePthools may
be providing all studentbut especially those at greater risks for obesity with social
connections that promote a healthy weight status. School “codnes& has been
associated with more positive health outcomes (Thompson, lachan, CyeRoss, &
Gross, 2006). Private schools may provide tw@winectedenvironment with smaller
class sizes, smaller overall school size, parent involvement aategfeelings of being
part of a community (Keigher, 2009).

Participation in activities outside of school (Personal Social &pital). This
variable measured both participation in sports activities and othtes slich as scouting,
church groups, music lessons, etc. Given that physical activisgexiated with weight
status in children, there may be some direct bias in this indioatside of social capital

because some outside activities may include sports and the chifdgly getting more
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exercise. That being said, participation in any activiggardless of its physical
movement component, also has the potential to increase a child's sapital by

generating greater connectedness with peers and/or adult rolésmatiede of their
immediate families.

For example, if a child is at a choir practice, a Boy Scouttimg or
neighborhood soccer, they are being exposed to peers and adults outsider of
immediate family and school context. It is possible that thegeseires develop social
relationships that are beneficial to healthy behaviors and redikeéiiood of obesity.
Their choir leader might be a physical education teacher, skheut leader may be a
pediatrician or their soccer coach particularly inspires thepnactice their soccer moves
outside of regular practice time. Any of these additional adtlliences could yield
positive benefits to the child’s weight.

Moving (Personal Social Capital). Coleman’s theorizing on family social
capital and the social capital of children has continued to dominatkitdrature in this
area; he believed that social capital was lessened each time a fawdy brecause of the
disturbance in social ties (Coleman, 1988). As previously stated,itiieabhypothesis
of the study suggested that the more times a child had movethwhe their social
capital and thus the greater likelihood of obesity. Moving was denslig related to the
likelihood of obesity and BMI, but contrary to my hypothesis magguent moving was
related to dower likelihood of obesity, not higher.

Pettit and McLanahan, considered a group of families that leftghbblising to

move to other types of housing and found that while a residential movaragp®
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generally lower social capital for the adults, the impact old@n was more complex
(Pettit & McLanahan, 2003). Children who moved did not reduce theicipatton in
activities outside of school and were generally connected to thveineighborhoods and
schools to the same degree as their old neighborhoods and schddl®: (Met.anahan,
2003). Additionally, many people mote places where they have more social capital in
the form of extended family (J. Field, 2008). Field also posits ttizde who move
develop even more social support through the development of new and varied
friendships. As Portes noted, there is a dark side to sociahlcapegn people have large
reserves of homogenous social relationships (Portes, 1998). Movirgedashown to
negatively impact educational achievements in Coleman’s and otheesstumlit it
appears that for childhood obesity (and possibly other health riskshtivang may have
favorable associations with social capital for health and/or westdtus (Coleman,
1988). Also, moving may be a proxy for upward social mobility. éxample, families
may relocate to a neighborhood with better schools, grocessst@creational facilities
and a safer environment.

Family Size (Family Social Capital). Family size, like moving, was
conceptualized based on Coleman’s original work on social capitalte prediction
that smaller family size would be associated with lower BMtecreased likelihood of
obesity. However, smaller family size was associatetd migher BMI and increased
likelihood of obesity. Coleman and others have suggested that ther gheahumber of
siblings for children, that parental/family resources are dilu{edleman, 1988).

However, one challenge to this notion is that parental resourcesoareecessarily
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diluted if the number of children is not too great, but that parenfdysallocate more of
their overall resources to child-rearing (Steelman, et al., 200®s0, there is an
argument that having at least one sibling might increasel sagdal because having a
sibling necessarily increases one’s ability to manage lsetaionships, especially with
peers (Kitzmann, Cohen, & Lockwood, 2002). Also, having one or more sibliags m
give children access to even more social relationships thagyiftbre an only child and
more opportunities for exercise (pick-up basketball, touch football, running around, etc.)

The immediately preceding explanations describe how having more anerer
siblings might increase social capital, but that still begsqtnestion of how a greater
number of siblings might be associated with a lower likelihood ofityfesFirst, is the
idea presented earlier in the paper that having siblingsaisesethe amount of physical
activity for children and this idea is especially plausildethe age group of the study
(Duncan, Duncan, Strycker, & Chaumeton, 2004). Second, it may be thatrasrtber
of children increases in a family, more child oriented actwitéke place and these may
involve more physical activity. As with residential moving, Ca&r’s conception of
family size while relevant for educational measures or achmemes may function
differently for children’s risk of obesity.

Parents knowing friends (Family Social Capital). This variable was measured
as the parent’s response to how many of the child’s friends tlentpaknew with
responses on a four point scale including “all,” “most,” “some” or “rorihis variable
was included to gauge a dimension of family connectedness. eBaateh has identified

associations between family connectedness and breakfast eamgmnietional distress,
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higher rates of fruit and vegetable consumption. These facterallaassociated with
weight status in adolescents (Mellin, Neumark-Sztainer, Stogjanid, & Resnick,
2002). This variable might also be a proxy for family commuimnat Higher levels of
family communication have been associated with healthier behawtetin{ et al.,

2002).

Single Parent Family Structure (Family Social Capital). Three forms of
family structure were considered (2 parent biological/adoptive, é€xpatepfamily and
single parent/other). Single parent family structure wasaated with both a greater
likelihood of obesity and a higher BMI after adjusting for demphi@dSES measures. It
may be that children have access to overall less social lcagly because the social
capital of one person is generally lower than the combined s@pébkof two people
(Ravanera & Rajulton, 2009). The analysis did not consider additionadksdetgarding
the child’'s contact with the non-resident parent, living situation, ¢herefore other
observations about this association are unwarranted.

MSA Type (Neighborhood Social Capital). Finally, MSA type, urban/suburban
versus rural was a significant factor for the likelihood of olgesmitd BMI. The social
capital of rural areas is more family-based and weakéhentype of social ties that
connect people to communities and neighborhoods (Hofferth & Iceland, 1998), tAdus
exposure to and support from non-family members would be weaker krechin rural
areas. This limits their opportunities to experience diffemedels, mores or attitudes of
behavior which impact obesity and BMI. While it is not unexpected nd fural

residence a risk factor for obesity in children, thinking about scejaital as one of the
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mediating paths between rural residence and obesity providesrgresagdt. This is
especially true in this model as it was adjusted for other kmellvn demographic/SES
influences.

Safety (Neighborhood Social Capital). Perception of neighborhood or
community safety is often used to understand an area’s level af sapital. Generally
areas perceived as “more safe” are associated with othasunes of higher
neighborhood social capital (Cohen, et al., 2006). Pettit and McLanaheth inaheir
research that children who move to neighborhoods that are perceived as daéteaneet
gain in social capital (Pettit & McLanahan, 2003). Thus, the idaadocial capital is
higher in “safer” communities and was associated with BMI atalvar likelihood of
obesity adds contextual evidence to the growing body of researchhdakatound
associations between neighborhood safety and obesity in children (FrandinR@d%)

Summary. In the research involving key indicators of social capital incagr
of 10,018 American 10 and 11 year olds, the likelihood of obesity and BMI were
associated with social capital. The previous discussion suggests tvat these
indicators of social capital provide pathways to resources thhtreiare accruing
and/or accessing from these relationships. Family socigdbtams more powerful than
personal social capital or neighborhood social capital when adasggearately. This is
not surprising in the age group of the study.

One particularly interesting artifact of the study was fibet that while the
neighborhood social capital index/measure was significant in the mwbéal used alone,

it was not significant in the Full Model when the measurgseo$onal social capital and
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family social capital were also included. In the literatweeiaw, neighborhood social
capital was the form of social capital most researched aad. citThe novelty of this
study was that it incorporated multiple dimensions of social capital — perfamdy and
neighborhood. This suggests at least two possible explanations.thérshildren in the
age group of the study, 10 and 11 year olds, are young enough to theelyela
“protected” from any depravity in their neighborhoods/communitiesor@g it may be
that personal social capital and family social capital arerempowerful than
neighborhood effects in providing social resources to individuals, particularly childre
The purpose of the study was to expand the understanding of childhood wbesity

American children. The research was successful in achieving that aim.

Limitations of the Study

There are limitations to the study. First, the height andhwelata were reported
by the responding parent for the child and were not measured indepgihgeatrained
person. However, while independent measures are generally @def@meduce errors in
the database and subsequent analysis, expert researcherBefrGIDG believe that the
age group used from the NSCH dataset for this type of réséaracceptable and
appropriate (Blumberg, et al., 2005; Singh, Kogan, Van Dyck, et al., 2@&ond, the
indicators used to assess personal social capital and famigl sapital were selected
from the National Survey of Children’s Health and are thus based aotivenience of
their inclusion versus a purposeful measure of personal sociallcapii@mily social

capital.



144

Other limitations are based on the specification of some of thables by the
National Survey of Children’s Health. The parent education variabk probably too
crude. It only included three categories — less than high s¢hbdlyears), high school
(12 years) and more than high school (13+). The 13+ category coulbbenemore
finely segregated. Including anything beyond high school did not ackdge/lthe
benefits of completing a college degree, even a two or four yeagadegiso, for 10 and
11 year olds, the frequency of family outings was not coll&ttefihis variable had the
potential to be a useful indicator of family social capital.

Furthermore, the regression analyses, OLS and logisticssegmne produced
weak predictive models, with r2/pseudo r? results of about 7%. Thigesrpat about
7% of the variation in BMI and the likelihood of obesity can be predicted with the models
that included age, sex, racel/ethnicity, parent education, household iremindl
measures of social capital. This is not surprising givendatle of inclusion of many
other types of well-known variables generally associated witdhmod obesity such as
diet quality, physical activity, television viewing, parental giei (Agras, Hammer,
McNicholas, & Kraemer, 2004; Benton, 2004; Booth, et al., 2001). Thus, ationitz
the research is that the models would not be appropriate for prgdiitih and/or the
likelihood of obesity. That said, the consistent significant reldtipsswith multiple
individual measures of social capital suggest that social tamatybe a crucial piece of

a larger model of childhood obesity.

“® Frequency of family outings was collected for dhéh ages 6 years and younger in the 2003 National
Survey of Children’s Health.
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Finally, another critical limitation involves the use of cresstional data. The
analysis only produced associations between BMI or the likelihoodbesity and
measures of social capital. Causation can not be assumed afett@d. There can be
no assumption that lower levels of social capital cause a hidgedihood of obesity
and/or higher BMI. Also, obesity itself may lead to lower socaital. For example,
obese children may be reluctant to participate in after schowitias or introduce their
friends to their parents.

Implications for Future Research

Multiple individual measures of social capital were signiftbaassociated with
the likelihood of obesity and BMI in a study population of American XD Ehyear old
children. It would be interesting to analyze and compare meaetirescial capital
across groups of varying risks for childhood obesity. For example theesgnificance
and/or strength of the indicators change for children based on trameity, parent
education and/or household income? Alternatively, would the samésrbsudbtained if
the analysis was extended beyond 10 and 11 year olds to consider childréarent
ages, younger and/or older? Considering the acquisition and useialf csaqital, in
different demographic/SES groups may help to illuminate the psthteahealth (or ill
health) as described by Link and Phelan (Link and Phelan, 2008).

Family social capital, while a broad construct, has the aliditiring a wide-
angle view of the impact of social factors on the experiefd¢ealth risk factors in the
pediatric population. The work of Coleman in the area of familiakoapital has been

used extensively to understand educational achievements. The meadamsydfocial
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capital in this study were limited to family size, pardatswing friends, family structure
and eating meals together. Other measures of familglszapital such as parents/family
social networks, embeddedness in informal networks, parent/family afusthers,
religiosity, diversity of informal relationships, family commuetion, within family
levels of trust, frequency of family activities and other messuwould be used as
measures. An even more in-depth understanding of a child’s/faouial capital has the
potential to provide greater insight into childhood obesity. Additiondllg, work could
be extended to understand other important areas of children’s liyesiadly health
risks.

The identification and analysis of children’s personal socyatalas a reasonable
research endeavor, especially with children who are old enoughiritcsbkool and have
regular interactions with peers and adults outside of their imteethanily. Personal
social capital, compared to family social capital and neighborhoodlscapital, is the
area most lacking in the research. Children’s personal s@apahl may be associated
with health risks and conditions other than obesity and social capitéd be modeled
for those risks. For example, do measures of personal sociablcapite any
associations with the likelihood of substance abuse, cigarette rgn@motional well-
being, teen pregnancy, high risk sexual behavior, depression, suicidenddeordered
eating, violence or other health risks particularly high for children and sdwits?

The public use dataset of the 2007 National Survey of Children’'shHeals
released after the start of the research. This studyl dmilreplicated using the new

dataset for comparison and additional insights.
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Policy Implications of the Research

The research supports the hypothesis that social capital ogiaded with
childhood obesity. This suggests that enhancing social capital getkenal, family
and/or neighborhood level has the potential to lower the likelihood of childhood obesity.

Personal social capital for children can be enhanced by providing dheater
access to people (peers and adults) that expand their social netoeksf the strongest
associations between the likelihood of childhood obesity and personal cajmial was
measured as participation in sports or activities outside of schéar example,
providing all children and especially those in high-risk groups mibine opportunities to
be involved in sports, clubs, music lessons and other civic activiliessathem to
engage in leisure time activities that could substitute fog spent in things that increase
the likelihood of obesity. This may be particularly important fotdrhn approaching
adolescence, such as the study population of 10 and 11 year olds, becaimes pre
research documents that this is approximately the age where ghasliwity begins to
decline in children (S. E. Anderson, Economos, & Must, 2008). Providingtdtcé
social structures for all types of extracurricular actigifier children should be a goal not
only for public policymakers but private community associations as well.

Family social capital is a function of the social capitakpss bring to the family
and within family social capital so that children may beneb@tnf their parent’s social
relationships and networks. Policies which help parents enhancewmresocial capital
may in turn enhance families’ social capital. It may be that faoigaocial structures in

for extracurricular activities outside of employment, parentimg) @her responsibilities
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could increase social networks for parents which may then in turmexipeir children’s
social networks. Putnam suggests that family friendly employstauctures are needed
so that individuals may “replenish” both their personal and familgsiat capital
(Putnam, 2000). Additionally, there may be other social resourceaommunity
organizations, outside the employment sector, that if expanded/agaadtcould foster
family social capital.

Opportunities to expand neighborhood/community social capital can addres
small scale areas such as individual city all the way upate $tvel policies. This study
showed an association between place of residence (MSA or non-&fig8Ayeight status.
Putnam makes the argument that the physical use of space muodras directly
impacts neighborhood social capital (Putnam, 2000). Government zoningdialds)g
permits and land use plans have the potential to either augment @asiespcial capital
for residential neighborhoods. The prevalence of childhood obesity innited5tates
and its clear association with demographic/SES and meadusesial capital suggest
that social policies are one of the keys needed to address this health issue.

Putnam statedOf all the domains in which | have traced the consequences of
social capital, in none is the importance of social connectedness sestadilished as in
the case of health and well-bein@Putnam, 2000, p. 326). There are many other facets
related to the problem of childhood obesity: food pricing, diet, school lunphgsical
activity, school physical education opportunities, family support systendividual

responsibility and behavior, etc. However, this research supports the argoateatcial
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capital is significant and considerable regarding children’sitiet of obesity and thus

their overall health and long term well-being.
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APPENDIX A — Human Subjects Form

HUMAN INVESTIGATION COMMITTEE
MYN E STATE 101 East Alexandrine Building
Detroit, Michigan 48201
N [VE RS l Phone: (313) 577-1628
FAX: (313) 993-7122

http://hic.wayne.edu

CONCURRENCE OF EXEMPTION

To: Cynthia BalaBrusilow
Sociology /
From: Ellen Barton, Ph.D. # AMA}(Z# G
Chairperson, Behavioral Institutional @@w Board (B3) L
Date: July 23, 2009

RE: HIC #: 079109B3X
Protocol Title: A Study of the Associations Between Childhood Obesity and Three Forms of Social Capital

Sponsor:
Protocol #: 0907007373

The above-referenced protocol has been reviewed and found to qualify for Exemption according to
paragraph #4 of the Department of Health and Human Services Code of Federal Regulations [45 CFR
46.101(b)].

This proposal has not been evaluated for scientific merit, except to weight the risk to the human subjects
in relation to the potential benefits.

® Exempt protocols do not require annual review by the IRB.

¢ All changes or amendments to the above-referenced protocol require review and approval by the HIC
BEFORE implementation.

* Adverse Reactions/Unexpected Events (AR/UE) must be submitted on the appropriate form within
the timeframe specified in the HIC Policy (http://www.hic.wayne.edu/hicpol.html).

NOTE:
é. Forms should be downloaded from the HIC website at each use.
2. Submit a Closure Form to the HIC Office upon completion of the study.
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APPENDIX B — BMI Growth Chart for Girls
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APPENDIX B — BMI Growth Chart for Boys
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APPENDIX C

Appendix C provides the results of ANOVA procedures conducted tahest

difference between mean BMI for each age/sex cohort on tlacieley, parent education

and household income.
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Appendix C-Table 1. Results from one-way ANOVA procedure on mean Bibre for
each age/sex cohort in the study for Race/Ethfjdgrent Educati$rand Household Incorfie

Age/Sex Cohort | Variable Degrees of Freedom F siatis p-value
10 year old girl Race/Ethnicity 3 23.570 .000
10 year old girl Parent Education 2 40.326 .000
10 year old girl Household Income 2 35.076 .000
11 year old girl Race/Ethnicity 3 24.542 .000
11 year old girl Parent Education 2 30.213 .000
11 year old girl Household Income 2 34.360 .000
10 year old boy Race/Ethnicity 3 26.649 .000
10 year old boy Parent Education 2 33.643 .000
10 year old boy Household Income 2 28.802 .000
11 year old boy Race/Ethnicity 3 28.851 .000
11 year old boy Parent Education 2 31.155 .000
11 year old boy Household Income 2 33.612 .000

& Four categories of race/ethnicity including nongdisic white, non-Hispanic black, non-Hispanic

multiracial/other and Hispanic.
® Three categories of parent education including y&as, 12 years, 13+ years.

¢ Three categories of household including <200% afepky level, 200 to 399% of poverty level>3t00%

of poverty level.
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APPENDIX D
Appendix D contains the results of collinearity diagnosticsthier independent
variables utilized in the OLS and logistic regressions. Tédtseewere obtained from the
OLS regression procedure but are also valid in assessingcalliigarity among
variables used in logistic regressions (Benson & Saguy, 2005; W&, B@05, p. 261).
Field suggests that when VIF values are <10 and tolerance istatise >.2, that

multicollinearity is not a problem in the model (A. Field, 2005, p. 174)

Appendix D — Table 1. Collinearity statistics for Control Model — dermaghics
and measures of SES

Variable Tolerance VIF
Age in years .999 1.001
Sex .999 1.001
Parental Education .848 1.179
Household Income .837 1.194
NH White vs. NH Black .946 1.057
NH White vs. NH Other 974 1.027
NH White vs. Hispanic .933 1.072
Appendix D — Table 2. Collinearity statistics for Model 1 — measuregefsonal
social capital

Variable Tolerance VIF
Age in years .998 1.002
Sex .994 1.006
Parental Education .823 1.215
Household Income .790 1.265
NH White vs. NH Black .939 1.065
NH White vs. NH Other .969 1.032
NH White vs. Hispanic .922 1.084
Type of School .964 1.037
Gets along well with peers .984 1.016
Participates in activities outside of school .898 1.113

# of times child has moved .954 1.049
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Appendix D — Table 3. Collinearity statistics for Model 2 — measuregarhily

social capital

Variable Tolerance VIF
Age in years .998 1.002
Sex .998 1.002
Parental Education .842 1.188
Household Income .750 1.334
NH White vs. NH Black .909 1.100
NH White vs. NH Other .970 1.031
NH White vs. Hispanic .923 1.084
Family Size .937 1.067
Parents know friends .952 1.051
2 parent bio/adopt vs. 2 parent step .922 1.085
2 parent bio/adopt vs. single parent .799 1.251
Eat meals together .992 1.008

Appendix D — Table 4. Collinearity statistics for Model 3 — measures of

neighborhood social capital

Variable Tolerance VIF
Age in years .999 1.001
Sex .997 1.003
Parental Education .840 1.191
Household Income .781 1.280
NH White vs. NH Black .891 1.123
NH White vs. NH Other .964 1.037
NH White vs. Hispanic .906 1.104
MSA Type .919 1.088
Neighbors help each other .872 1.147
Safety .853 1.173
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Appendix D — Table 5. Collinearity statistics for the Full Model — meass of
personal, family and neighborhood social capital

Variable Tolerance VIF
Age in years .997 1.003
Sex .993 1.007
Parental Education .818 1.223
Household Income .687 1.455
NH White vs. NH Black .862 1.160
NH White vs. NH Other .958 1.043
NH White vs. Hispanic .892 1.121
School Type .938 1.066
Gets along well with peers .952 1.051
Activities outside of school .909 1.100
# of times child has moved .863 1.158
Family Size .926 1.080
Parents know friends .892 1.121
2 parent bio/adopt vs. 2 parent step .846 1.182
2 parent bio/adopt vs. single parent 767 1.303
Eat meals together .984 1.016
MSA Type .909 1.101
Neighbors help each other .846 1.183
Safety .850 1.176
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APPENDIX E
Appendix E summarizes the regression models produced. The loggssion
models were built with Obese as the dependent variable. The @k&smon models
were built with BMI as the dependent variable. The predictor/indepéndeables from
each model are not included in this section. All relevant factelsted to the

independent variables were reported in the body of the study.

Appendix E — Table 1. Summary of logistic regression modetsthe study with Obese modeled
as the dependent variable.

Model 1 Model 2 Model 3 Full

Basic Model| Personal Family Neighborhood| Model
N 9163 9114 8963 8851 8625
Model Ch-square 453.12Q2 494.358 533.678 455,697 .4564
Model p value .00d .000 .000 .000 .0p0
Model -2LL 8787.238 8679.950 8459.777 8443.098 SR
Cox & Snell R2 .048 .053 .058 .050 .062
Nagelkerke R2 076 .08B .091 .0Y9 .098
Hosmer & Lemeshow 764 .287 .600 466 .104
Initial -2LL 9240.360 8727.822% 8550.608 8443.098 78245
Pseudo R2 (calculated) .049 .0b7 .062 .054 067
% Not Obese Identified 99.p 991 99.1 99.4 99.1
% Obese Identified 2.7 2.8 2|8 2.9 4.4
Total Percentage Correct 79.7 79.6 79.6 80.0 30.3

#Control model includes demographics/SES variabihdg oModel 1- Measures of personal social capital
controlled for demographic/SES influence. Model Rleasures of family social capital controlled for
demographic/SES influence. Model 3 — Measureseifjhborhood social capital controlled for
demographic/SES influence. Full Model — Measwafggersonal social capital, family social capitatia
neighborhood social capital controlled for demogiefSES influence.
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Appendix E — Table 2. Summary of OLS regression modétsthe study with BMI modeled as the
dependent variable.

Model 1 Model 2 Model 3 Full
Basic Model| Personal Family Neighborhood| Model

N 9156 9132 8957 9005 8790
Adjusted R2 .057 .063 .067 .057 .069
Durbin-Watson 1.987 1.986 1.975 1.996 1.989
ANOVA sig. .000 .000 .00( .000 .000
Adj R2 demographics .05 .057 .057 .065 .054
R2 change* .004 011 .002 .016
Sig. of change* .00( .00D .000 .000

&Control model includes demographics/SES variabidg. oModel 1- Measures of personal social capital
controlled for demographic/SES influence. Model Rleasures of family social capital controlled for
demographic/SES influence. Model 3 — Measureseifjihborhood social capital controlled for
demographic/SES influence. Full Model — Measwafgsersonal social capital, family social capitatia
neighborhood social capital controlled for demogiefSES influence.
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APPENDIX F

Appendix F provides a summary of the logistic regression modetsiped for
the supplementary analyses of age differences, sex differemcksveight status
differences. These models included all the independent measfupessonal social
capital, family social capital and neighborhood social capital reoliing for
demographic/SES influence (known as the “Full Model”). For the supplanyent

analyses, only the model identified as the Full Model was employed.

Appendix F — Table 1. Summary of supplementary logistic regression rsddethe study with Obese
modeled as the dependent variable except wheréd.note

All 10 All 11 All Girls | All Boys | Overweight| Obese Only
year olds | year olds & Obes

N 4249 4376 4196 44209 8625 8625
Model Ch-square 254581 295.783  213.993 297)324 .5184 548.456
Model p value .00( .000 .000 .000 .0p0 .Q00
Model -2LL 4223.6400 3794.268 3543.420 4480.383  a0®an 8044.527
Cox & Snell R? .058 .065 .05p .065 .056 .062
Nagelkerke R2 .089 .108 .084 .098 .076 .098
Hosmer & Lemeshow .322 173 .314 434 .334 104
Initial -2LL 4294.188| 3870.264 3586.366 4579.555 434817 8175.245%
Pseudo R2? (calculated) .059 .06 .061 .065 043 7 106
% Not Obese Identified 98.9 993 99.7 98.1 89.4 199.
% Obese Identified 5.9 46 1)3 7.5 24.2 1.4
Total Percentage Correc 78.5 82.5 8B.5 7.2 4.7 0.38

2 All analyses conducted using the Full Model whinbliided measures of personal social capital, family
social capital and neighborhood social capital maling for demographic/SES influence.

®In this model only, the dependent variable was rremtias all children with a BMI at the 8percentile or
above for age and sex.
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The purpose of the study was to expand the understanding of childhood abesity i
American children by examining the associations between obesitghildren and
measures of social capital. Persons between 2 and 20 years afeagategorized as
“obese” if their BMI is in 98' percentile or above for their age and sex using the Center
for Disease Control and Prevention (CDC) BMI-for-age growth charts.

Obesity prevalence has more than quadrupled in the last 40igeahes United
States for children. The prevalence rate is 17.0% for childrenGd&syears. Social
capital, in the study of health, can be definedess®urcesaccrued and/or accessed from
social relationships/social bonds at multiple levels including thevithdal, family,
neighborhood, community or nation. The research quantitatively analyzed th
associations between the likelihood of childhood obesity and BMI witbopal social

capital, family social capital and neighborhood social capital.
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The research was conducted with a public use dataset from the 206B8aNa
Survey of Children’s Health. This survey is part of the StateLacdl Area Integrated
Telephone Survey Program (SLAITS) conducted by the CDC’s NatiGealer for
Health Statistics (NCHS) and was funded by the Maternal Gimttl Health Bureau
(MCHB). A dataset for the study was created for the 10,018n#l014& year olds for
whom height and weight was available. The study population had an giresilence
of 20.4. Logistic and OLS multiple regression models were @yegl for hypotheses
testing. Eleven indicators were categorized as measuressohpésocial capital, family
social capital or neighborhood social capital. The regression molggidy identified
many individually significant measures of social capital but tfike regression models)
were weak in their predictive power.

Five individual indicators of social capital were particularly watghy for
having consistently significant associations with the likelihoodoloésity and BMI
throughout the research. These include type of school (private ac)puhbving,
number of siblings, parents knowing friends and participating irvitkes outside of
school. The research supports the idea that the study of childseaial capital
(personal, family and neighborhood) is a viable way to expand the umdignstaf the

pathways behind the social patterning of childhood obesity in the United States.
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