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BACKGROUND: Youth with chronic health conditiorace challenges that may
prevent them from achieving their educational goals

PURPOSE: This dissertation examined whether admnl@nd adolescents with chronic
health conditions were more likely to have poorcadiwnal attainment compared to
youth without chronic health conditions. It exaedrthe impact of type and onset of
chronic health conditions as well as youth limibgdchronic health conditions on
educational attainment. The potential influendemediating and moderating factors
were also investigated.

METHODS: Using data from the National Longitudiistudy of Youth - Cohort 1997,
multivariate logistic regression models were fies@amine the associations between type,
onset of chronic health conditions, as well as ydmited by chronic health conditions
and their impact on educational attainment. THeodts sample size was 8,984 and
participants were followed up through 2009. Chedmealth conditions were defined by
the 1997 parent questionnaire and the 2002 yowtktogunnaire. Educational attainment
was defined by completion of high school by 21 ge#Hrage. Academic, psychosocial,
neighborhood and school factors were examined atehpal mediators and effect

modifiers were identified.



RESULTS: The odds of poor educational attainmenyduth who reported ever having
a chronic health condition were significantly higsempared to youth who never
reported a chronic health conditions, OR: 1.47 (94.22 - 1.76). Specifically youth
with cancer, diabetes or epilepsy had the highdds of poor educational attainment,
OR: 1.96 (95% CI: 1.13 — 3.37). There were simalsgociations for youth limited by a
chronic health condition, OR: 1.76 (95% CI: 1.38334) and for youth with early onset
of a condition, OR: 1.61 (95% CI: 1.29 — 1.99).aflemic and psychosocial variables
attenuated these associations and mediators wesergr Interactions with school-level
factors and chronic health conditions were alsaébu

CONCLUSIONS: Youth with chronic health conditiospecifically those with cancer,
diabetes or epilepsy, youth limited by or haveyeariset of a chronic health condition
are at particular risk of poor educational attaintn&here are strategies that may
mitigate these associations such as depressivetggmascreenings and support services

in school.
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Chapter 1: Introduction

1.1 Background and Rationale

The diagnosis of childhood chronic health condgitias quadrupled over the past
four decades. In 2004, 7% of US children were diagnosed wittheonic health
condition> An estimated 133 million Americans are living hwit least one chronic
health condition and about 32 million children ety have at least one of twenty
chronic health conditiorfs.

Although each chronic condition is unique, there similarities with respect to
how they affect youtf.Children with chronic health conditions are alwéyig with
their condition and may require many hospitalizagichome health care and extensive
medical caré. Not only do these children face everyday lifeliegmges, they may also
have a host of medical burdens to negotiate only lisis.

For a number of reasons, including school absepossjble cognitive delays and
poor psychosocial adjustment, youth with chronialtieconditions may be less likely to
reach higher educational levels. Educationalattent has major consequences for a
person’s health. Poor educational attainmenéssaated with substance abuse, poor
health behaviors, income and employnight.

Medical technology is improving and more childreithvehronic health
conditions reach adulthood each year. 95% of Ulgreim with a chronic health
condition are now living past 20 years 8. The harmful effects of poor educational
attainment for these youth make examining this@asion critical. Understanding the

factors contributing to or deterring from the asabeon are critical to developing



preventative strategies to keep these childrensuceessful educational trajectory. The
rest of this chapter provides additional backgrounfiokmation.
Chronic Condition Definitions

Chronic disease is a term for diseases that aenpally life threatening, have a
long duration, frequent re-occurrence and genesddiy progression. Itis a broad
definition for many types of conditions. Accorditgya systematic review and depending
on definition, as many as 44% of children havemwic health condition* There has
been no international classification for childhadl adolescent chronic health
conditions. In a systematic review of studies @anied on childhood chronic health
conditions, van der Lee concluded that there weue $eparate definitions used to
classify childhood chronic health conditiolfsThe first definition required a diagnosis
based on the International Statistical Classifaratf Diseases, 0Revision. According
to this definition, the condition must either: (Igve had a 3-month duration, or probably
will have at least a 3-month duration and (2) thedition must not have a cute.The
second definition was a subgroup of the first lew@d included individuals (age 18 or
younger) with limitations in ordinary activities eto the chronic conditiotf. The third
definition was a subset of the first two definitsoand defined a chronic health condition
by additional health care usage including medieat ©r services. The final definition
involved “children with special health care need$His group included youth at an
increased risk for chronic, physical, developmeriahavioral or emotional conditions as
well as youth who require additional health camises. In a later study, Mokkink et al
developed a consensus definition designed to lekindarge, epidemiological studies in

the Netherland$® A definition was developed based on medical disgs and not on



the consequences of the disease such as fundiimitations or special health care

needs. The criteria developed were:

1) The disease occurs in children aged 0 to 18 years

2) The diagnosis is based on medical scientific kndgdeand can be established
using reproducible and valid methods or instrumantording to profession
standards

3) The disease is not (yet) curable

4) The disease has been present for longer thanitihwaths, will probably last
longer than three months or has occurred threestonenore during the past year
and will probably recur again.

Educational Attainment

Educational attainment is defined by the U.S. Buref Labor Statistics as the
“highest diploma or degree, or level of work towsaeddiploma or degree, an individual
has completed** High school graduation rates are a measure ofatidnal attainment
that is used to assess a society’s scholastiadptas well as the capability of the future
workforce®® This measure is assessed by different methodsacidapproach
influences the reported high school graduation glence.

Overall high school graduation rate captures thmalver of graduates over a one-
year period, accounting for the number of high stlstudents who graduated versus the
number who did not as a percentage. Some measoporate the number of students
who have received their Graduate Equivalency De@s&s). These are students who
have dropped out of high school and subsequerkéyttee high school educational

equivalency test. These persons may be classifiddgh school “completers” instead



of “graduates™® However, including these students could theca#jicause inflation of

graduation rates because they are students fromopesetime periods who were
unsuccessful in the education system and are nanted with youth who had
successfully completed the education systeém.

Graduation rates also differ based on when studeatassessed. For example,
some studies include students who have droppedfdugh school while other
assessments only include™@raders who do not graduate. Some studies thack t
number of 8 graders who graduate four or five years laterothar difficulty with the
high school graduation measure is some people ¢t@mweleted 12 years of school
without graduating. Determining whether a highastlgraduation measure includes
students from both private and public schools dy pablic schools also can complicate
graduation measureés.

The United States high school graduation rate kas k difficult statistic to
estimate based on the above considerations assviike different data sources
implemented and the methodology and analysis uséte high school completion
definition used by the National Center for EducatBiatistics (NCES) is the total
number of graduates from public and private schaots GEDs divided by the general
population of 18-24 year olds not currently enmlie high schoot® This number is
89.9 percent based on the 2010 Current Populatiove$, the primary data source for
U.S. labor force statistics sponsored jointly by thS. Census Bureau and the Bureau of
Labor Statistics® The Condition of Education 2011 implements a number based on the
total number of graduates from public and privateosls and GEDs divided by the

generation population of 25-29 year ofddn 2010, this number was 88.8% based on the



Current Population Surveé¥. The Common Core of Data is a dataset from théNalt
Center for Educational Statistics that estimatedatverage freshman high school
graduation rate for public high school student2007-2008 as 74.998.The average
high school graduation rate was estimated by digdihe number of graduates by the
estimated count of freshmen 4 years earlier.

Chronic Health Conditions and Educational Attainmert

Past studies examining the association betweemichhealth conditions and
educational attainment have been inconsistentrJth. Childhood chronic health
conditions have been associated with unemploynrehtaver income but there are
conflicting results with high school graduatiotf*® This is partially because of issues
with classification and categorization of chroneatth conditions. For examplemse
studies include asthma with other severe chroradtineonditions.” This is a limitation
of past research as some studies categorize chreaith conditions together without
regard to type, youth limited by the chronic healimdition or onset of a chronic health
condition’?*? It is a hindrance because studies form conclssidmout all chronic
conditions when there are a variety of chronic ¢ons in terms of type and onset as
well as differences in severity of the chronic bieabndition. These variations can
obscure relationships with a student’s educatiattainment.

Although there have been conflicting results webpect to chronic health
conditions and educational attainment in the paste recent studies have shown an
association in the U8'?! A study using the National Longitudinal StudyAafolescent
Health dataset by Maslow et al assessed the assadi@tween chronic health

conditions and educational attainm&nthis study categorized youth with asthma



separately from the rest of youth with other chedmealth conditionsCompared with
healthy young adults, youth with non-asthmatic aletealth conditions (diabetes,
cancer and epilepsy) were significantly less likelgraduate high school and gain
employment and were more likely to receive pubdisistancé. Although youth with
asthma were found to have better educational atemh outcomes compared to youth
with diabetes, cancer and epilepsy, there is litgarch on specific types of chronic
disease and how each affects educational attainment

1.2 Research Questions and Hypotheses

The overalresearch question was “do childhood and young adete chronic
health conditions affect educational attainmenitaas hypothesized that there would be
an association between youth with chronic healtidi¢mns and poorer education
attainment in general. Other research questiarigded, “are there high risk groups in
this association?” and “are there specific contatactors from the family, school and
neighborhood that compound or deter this assoaiatioNe hypothesized that youth
with early onset of a chronic health condition godth limited by a chronic health
condition would have the highest odds of poor etlonal attainment and would
comprise high-risk groups. It was also hypotheastbat the association of chronic health
conditions and education attainment is mediateddaglemic and psychosocial variables
and factors from the youth’s neighborhood and skbkexve as effect modifiers.

1.3 Theoretical Framework and Objectives

Theoretical Model: Social Ecological Model
This study investigated the association of chrdwealth conditions and

educational attainment using a social ecologicabtétical framework. The social



ecological theory suggests that an individual feienced by many contextual factors
within his or her environment. The social ecological model describes the assogia
between the individual and his or her environmerat imcorporates the different
influences of one’s environment that may affectabicome®?* This model reveals
circles of influence where an individual is nestgthin his or her family. This
individual is also nested within a community (SéguFe 1). The community includes
both the school and neighborhood. In this model family is more proximal compared
to the community influences. The school is moxpnal compared to the
neighborhood.

Originally, ecological studies were applied to ptaand animals and their
habitats, but the model was adapted to characteuaeans and their environment. A
widely used version of the social ecological maddtom Bronfenbrenner’s Ecological
Systems theor§” This model is used in human development and behathere an
individual is within an organization, the organipatis within a community and the
community is within a culture. Epidemiologists kaapplied this theory to health and
health preventiof?%*

The goal of our study was to identify factors teyent poorer educational
attainment for students with chronic health coodis. The social ecological model can
be a prevention framework that allows identificataf contextual factors from the
individual's environment. It helps to describe twnplicated interaction of these factors
with the individual. This theoretical model allogvas to address contextual factors that
put youth with chronic health conditions at riskpafor educational attainment. This

model is used in each of the manuscripts. Thigakecological theory, combined with



the literature review, was the basis for the inficitbn of variables from many different
levels in our model. Individual level sociodemqguer variables, such as gender and
race/ethnicity were included in our model. Indivadl level family background variables
included parent education and 2-parent housero@mmunity level variables included
type of school, teacher’s experience, neighborhnoome, and neighborhood education.
These variables were important factors to desc¢hbegarticipant’s contextual
background.

Academic Mediation Theory

Along with our social ecologic model and the egataheory, this study also
implemented student performance and child developtheories to understand the
influences of academic and psychosocial factorsidiicg potential mediation on this
association. Cognitive and social theories afriegy and development were
incorporated within the framework of the social legac model.

Academic mediation theory explains that acadercitesvement is the mediating
factor between variables and their educationairattant including completing high
school®® There are many aspects involved in academic aeirient, learning and
development. Academic and psychosocial factore lh@en shown to effect educational
achievement and attainméitThis theory is the basis for our use of acadenit
psychosocial variables as potential mediators.

Cognitive Information Processing Theory
Within the academic mediation theory, there ase atultiple learning and

development theories incorporated in our framewdrke cognitive information

processing theory explains that as a child matiniesyr her brain progressively develops



an increased capacity that leads to advances iatitity to process and respond to
information?® This theory focuses on the individual’s cognitprecesses of thinking
and memory® When the child is challenged in school, the bosmelops and processing
increases. This theory, combined with the litaateview, was the basis for my
introduction of academic factors as potential medsabetween chronic health conditions
and educational attainmefit.The variables focused on the participant’s cagmit
development from attending classes regularly ageit #bility on tests and overall
achievement. These variables included from tresityrincluded participant’s cognitive
score, age, grade point average and the numbehobkabsences.
Social Learning Theory

Albert Bandura developed social learning thebag involved the following
concepts: (1) people can learn through observétrmdeling), (2) mental states and self-
efficacy are important to learning and (3) learniluggs not necessarily lead to a
behavioral chang&?® This applies to our study because a mother befavho
graduated high school can influence their childetmson college graduation is customary.
This may motivate the child to graduate from highaol. This applies to our study in
the neighborhood context as well. If a child was ineighborhood with many people
who had not completed high school, the child magoa that high school graduation is
not normal and may be less motivated to compleak school.
Rumberger Framework

Rumberger developed a framework to study a stiglpatformance that
integrates the educational literature, and predantitheories’ This framework is

related to our study’s mediation and social ecaalgirameworks. He suggested that



youth who drop out of high school are in the laage of a cumulative disengagement
process from schodf. This framework suggests that engagement is tetatacademic
performance, school attendance as well as ovagghigoation and expectations. At each
point in this process, contextual factors fromfdmaily, school and neighborhood affect
the variables in the framework. Although we did syecifically employ this framework,
it gives a concrete background and a potentialvpaygito our study’s models.
Variable Summary

Overall, the individual-level examines sociodenaqpic, academic and
psychosocial variables. These individual leveiedemographic variables included the

participant’s: (1) age(2) gendernd (3)_race/ethnicityThe individual level also

examines the family members and peers. Thesablesiincluded: (1) parent education

and (3)_2-parent householdhe individual level academic variables includé)

cognitive score (2) grade point averag€) school absencesd (4) repeated a grade

The individual level psychosocial variables inclddé) depressive symptoms score

whether the participant was a (2) victim of bullyiand those that (3) felt safe at school

The community-level involves settings such as stshand neighborhoods. These

variables included: (1) neighborhood incor{® neighborhood educatip(B)

neighborhood race/ethnicijty(4) type of schogl(5) 5-yearteacher turnover(6) teachers

with advanced degreg&’) percentage truanc{8) class sizand (9) teacher experience

(for an exhaustive variable list refer to Appendix)
Specific Aims

| addressed the following specific aims in my drsation:

10



Al: To examine the association between type ofrabrioealth conditions during
childhood and adolescence and educational attainlaien in life compared to youth
without chronic health conditions, while adjustiiog confounders and exploring the
influences of academic variables, psychosociabées and the youth’s school and
neighborhood environment. Academic and psychoba@ee also evaluated as potential
mediators. (Paper 1)
A2: To examine the association for onset of a clerbealth condition, youth limited by a
chronic health condition as well as youth limitgdadnd have early onset of a chronic
health condition during childhood and adolescemtkeducational attainment compared
to youth without chronic health conditions, whil#jw@sting for confounders and exploring
the influences of academic variables, psychoseaiaables and the youth’s school and
neighborhood environment. (Paper 2)
A3: To investigate potential effect modificatiomifn the youth’s school and
neighborhood environment that may effect the assioti between youth with chronic
health conditions and poor educational attainm@&aper 3)
Previous Literature

In the Maslow study, an association with chronialtreconditions and
educational attainment was fouhdviediating variables for this association were not
studied but were mentioned as recommendationsiford research. These variables
included: (1) altered peer relations, (2) schoakaizes, (3) cognitive impairment, (4)
family stress, (5) family financial stress and g8y chiatric illnes$.

In 2008, a study by Haas and Fosse utilized theoNaitLongitudinal Survey of

Youth '97 to identify the mechanisms by which selported health is associated with
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educational attainmeff. There was a significant association betweenrsgifrted

health and timely graduation from high school andt{secondary enrollment. On a 5-

point Likert scale, a one-unit decrease in selbregal health lowered the odds of timely
high school completion by 34 percent and loweredisanf postsecondary enroliment by
30 percent!

The study suggested that academic achievemergsaietiosocial variables are
along the causal pathway from young adolescenthheakducational attainment.
Adding academic achievement variables (GPA, cogngcore, number of absences and
repeated a grade) decreased the gap between fo@pseted health and educational
attainment. When academic achievement variab&esr(ext sentence for list) were
included in the model, a one-unit decrease inrggérted health lowered the odds of
timely high school completion to 17 percent compame34 percerft’ These academic
achievement variables included math and verbakteses, grade point average (GPA),
number of absences in an academic term, whethgrattieipant had an emotional
problem and if the participant had repeated a grad@ddition, adding psychosocial
variables (listed below) only slightly decreasee ¢lap between poor self-reported health
and educational attainment. When psychosociaalibes (see next sentence for list)
were included, a one-unit decrease in self-repdreadth lowered the odds of timely high
school completion to 32 percent as compared toeBdept. Psychosocial variables
included if the participant had been threatenesthbol, had been a victim of bullying,
had a physical altercation and whether the pasditifelt safe at school. Adding both
psychosocial and academic achievement variabléggetmodel contributed to a one-unit

decrease in self-reported health, lowering the addsnely high school completion by
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16 percent. From these results, the authors cdedlthat although psychosocial
variables are important, academic variables wenemstwongly associated with health
and educational attainment.

This prior study reinforces an important assocrabetween health and
educational attainment. Howevself-reported health was operationalized as either
physical or psychological healtiThe precise aspect of health that contributes
significantly to poorer educational attainment wias examined and therefore is
relatively unknown.Examining more specific health measures such asapp onset of
chronic health conditions as well as youth limibgdchronic health conditions and their
impact on poor educational attainment are esseotadlvancing the health and
educational attainment literature. Determiningsthassociations’ underlying
mechanisms is also critical and addresses gape iourrent literature.

Mediation Literature

Our study not only examined the possible assaridietween chronic health
conditions and educational attainment but we exolqotential mediators and
moderators. The previous literature gives credémstudying academic and
psychosocial variables as mediators for the associbetween chronic health conditions
and educational attainment. The Haas and Fosdg stuncluded that academic variables
attenuated the effect of self-reported health ahdtational attainmerif. Psychosocial
variables slightly attenuated the effect of sefferded health and educational
attainment’ The Maslow study established an association teFtwelronic health
conditions and poorer educational attainment agdested that mediating variables such

as achievement variables, including school absesme@gognitive impairment, and

13



psychosocial variables, including psychologicalgds and family stress, should be
investigated*°
Academic Mediators

Chronic health conditions can lead to cognitive amment, which may result in
poorer educational attainment. Past research $tam@n an association with specific
chronic health condition in childhood and adoleseanith cognition and lower
achievement scorés? This was evident in the cognitive testing of atdites type |
study! The study assessed the cognitive performancé ohBidren with early onset (5
years or younger) diabetes and compared this gmabildren without diabetes.
Children with diabetes had deficits in phonologigadcessing (F£2.1, p<0.01)spelling
accuracy (F=14.7, p<0.01), and mathematics (F=%%0,02) compared with healthy
children. They also learned to read at a later(aBe=10.85, p=0.01) compared with
healthy childrerf* This exploratory study provided a possible bi@agmechanism for
lower educational attainment by showing differeniogsrain development and academic
proficiency. Thus, it is probable that cognitieetfors may serve as a mediator in the
association of chronic health conditions and edonat attainment. However, the study
did not measure other factors, such as school absgthat may have explained the
differences that were found.

Chronic health conditions may lead to forced abesrnd poorer achievement
independent of cognitive impairment. This was ssggd in the Maslow et al study as a
possible mediatdt. These prolonged or frequent absences may leaoiaioperformance
in school and grade repetition. This informatiandgs my investigation of academic and

cognitive variables as potential mediators.
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Psychosocial Mediators

Chronic health conditions may contribute to a chié&ing poor mental health. It
was found that youth Canadian adolescents andrehildho were chronically ill had
more than a two times higher risk of having psythialisorder®® Youth with chronic
illness in childhood and adolescence perform higimeain antisocial scale, an
anxious/depressed scale, a peer conflict and setlairawal scale and behavioral
problem index® One study found that depressive symptoms decresss pf schooling
completed, increase the probability of droppingafhigh school and decrease the
probability of college enrollmerif. Physical limitations due to chronic conditionsyma
lead to limited athletic and social activitigsThis may result in lower self-esteem and
can result in social isolation, poor peer inte@tnd suboptimal social developméht.
The students with chronic conditions may need nad@iquipment in the classroom, such
as insulin needles or asthma inhalers and mayuwgd by peers, and as a result may
not feel safe at school. Past research has fouliying, physical and verbal threats can
lead to loneliness, school avoidance behaviorsativegschool attitudes, and poorer
educational achieveme®® Therefore, it is probable that being a victinbaflying as
well as poor mental health would both serve astantial mediator between chronic
health conditions and educational attainment. Tgayshosocial factors can mediate the

association between chronic health conditions alug&ional attainment.
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Figure 1: Academic and Psychosocial Mediators

Academic and Psychosocial
Mediators

Effect Modification and Contextual Factors Literature

Contextual factors from the family, neighborhood @chool factors have all been
shown to influence and potentially serve as effieatlifiers for a student’s
performancé® The school and neighborhood may deter or promasteccessful
educational tract for student# student with a chronic health condition may adteae
more removed from their education and the influesfdae neighborhood or school can
contribute or deter him or her from ultimately cdetimg high school.ldentifying these
factors is important tanderstanding the influence of the overall envirentrand may be
critical to determining high-risk groups in the associatioctuonic health conditions

and educational attainment.
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Family Background: Individual Level

The literature has shown that family backgroundreef as family SES or
parent’s education level is consistently the mgiartant predictor for a student’s
educational attainmert. Educational attainment is associated with easkyepty in a
child’s life as well as duration of the poverfy?*® The National Longitudinal Study on
Youth and the Infant Health and Development Prd@end that poverty in a child’s
early life as well as the duration of the povergrevassociated with educational
attainment® If the child is destitute before attending schibaffects educational
attainment more than if the child becomes disadget after attending schadl*® A
$10,000 increase in family income during the clsilfi‘st five years of life results in
almost 1 year more of achievement. There is a cesg®nse between poverty and 1Q
scores; 1Q scores are lower among children in feroilies by 6 to 13 points after

controlling for maternal age, education and ety

This IQ effect is seen in many
age groups but family poverty has less of an effeetlolescence. Children who are
poor are more likely to have a development dekegsriing disability, repeat grades, get
expelled or suspended, drop out of high schoolhaglaer rate and not be employed or in
school at 24 years ofd*° Graduation rates are 50% in areas with high ggy&rThe
cumulative effects of poverty are an importantuefice on educational attainment and
our study. Family structure has also been studfe@-parent household has been shown

to be associated with better educational outcoraegared to single parent or step

families*°
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Figure 2: Potential Effect Modification by Family Factors

Potential Effect Modification by Family
Factors

School Factors: Community Level

Many school factors are associated with a studettticational achievement and
attainment. These factors may modify the effeathwbnic health conditions on
educational attainment. A student that is burdemigtll a chronic health condition may
already be less involved in school and school ataristics may help or deter the student
from educational success. Type of school, schesmurces, school structure, student
composition, student mobility, teacher quality &nel school environment are other
factors involved in a student’s educational achmeset attainment. The literature is

summarized in the table below. For example, itheen shown that Catholic schools
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decrease dropout rates in high school when adgiftinstudent selection by private
schools! It was also found using National Assessment afdational Progress (NAEP)
data that reading scores were 14.7 points highgrfeate schools compared to public
schools with an effect size of 0.41 fd? graders’?

Teachers impact the educational attainment ofestisd The literature shows that
teacher experience, teacher preparation prograthdegrees, teacher certification,
teacher coursework and teacher test scores immotant’s learning®

School environment plays a role in the educatiashlevement and educational
attainment of students. School-level correlatgsonfr student achievement include:
teacher and student tardiness, lack of academltzoba, vandalism, drug abuse,
physical conflicts, verbal abuse of teachers, gasittacks on teachers, teacher
absenteeism, student absenteeism, cutting claathyapobbery or theft, disrespect of
teachers, alcohol abuse and weapons in séfoblreview of school climate found that
higher grades, engagement, attendance, expectationsspirations, a sense of scholastic
competence, fewer school suspension and on tingrgssion through grades were
associated with a caring school climateEach of these factors influence and may
modify the relationship with chronic health condiits and educational attainment.

Table 1: Literature for School Level Variables andEducational Attainment

School Level Variables Dataset Implemented Year tcQues
Type of School High School and 1995 | Dropout Rates, Lower in
Beyond Catholic Schoof®
Type of School National Assessment|&003 | Mean Ijeaging ;nd Mgth,
i Private/Publi
Educational Progress “\3’3‘43 ublic 4 and
(NAEP) grade
Higher Per Pupil Meta-analysis 1994 Resource Expenditures, Increase
Expenditures Achievement™®
Higher Per Pupil High School and 1998 | Improvement in Lowest
Expenditures Beyond Percentiles OIYMath
Achievement
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Higher Per Pupil
Expenditures

Washoe County, NV

200¢

5 Improvement in Reading
Achievement 3, 4" 5" g"

48
graders

Longer School
Year/School Day

Meta-analysis

2010

Better Educational Outcomes

Small Class Size

Meta-analysis

20

DBetter Academic Performante

Small Class Size

Tennessee Project S

tar 2

ooBdergarten to S Grade,
Higher HS Graduation

School Poverty Longitudinal 2001 | High Poverty Schools, Lower
Evaluation of School Achievement”
Change and Policy

Poverty National Assessment p2003 | Free or reduced lunch}4nd &
Educational Progress grade, Lower academic
(NAEP) achievemerit

Lack of English Current Population 2010 | English Language Learner and

Proficiency Survey, American Limited English Proficiency
Community Survey studentd

Lack of English National Assessment 9f2010 | ELL (English Language

Proficiency Educational Progress Learner) average of 36 scale
(NAEP) points lower nationwid®

School Race/Ethnicity National Assessment 8005 | African American, White,
Educational Progress School Achievemefit
(NAEP)

School Mobility School Mobility 2009 Lower Aaghievement and Highet

Dropout

Teacher Quality - National Assessment @f2000 | Elementary school and H3igh

Experience Educational Progress school, better achievemetit
(NAEP)

Teacher Quality — National Educational | 1997 | Advanced Math Degrees, 10

Advanced Degree Longitudinal Study of grade achievemerif
1988 (NELS-1988)

Teacher Quality — Longitudinal Study of | 1994 | No effect for achievemenit

Advanced Degree American Youth

School Environment National Longitudinal 1997 | 12" graders- connected to fami
Study of Adolescent and sghogéls, improve health
Health behaviors

School Environment Meta-analysis 1999 | Caring school environment

associated with engagement,
attendance, expectations and
aspirations, a sense of scholast
competence, fewer school
suspensions, on time progressi
and,higher grades

5 studies: Caring school
environment associated with
high self-esteem and self-
concept,

3 studies: Caring school

ic

environment associated with le

5S
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anxiety, depression, loneliness,
4 studies: Caring school
environment associated with
reduction of substance abuse;
Sense of belonging also led to

higher grade“s5

Figure 3: Model of Potential Effect Modification By School Factors

Potential Effect Modification by School
Factors

Neighborhood Factors: Community Level

Neighborhoods may influence health, developmewnp dut rates and
educational attainment. The literature is sumneakin the table below. A
neighborhood'’s resources such as number of plapgand parks have an association
with youth development.®® A student may be influenced to drop out by a lantthe
community that has already dropped out of sch&alor educational attainment is also

affected by the employment opportunities presenhigh school dropout?,
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Chronic health conditions are also correlated wiglghborhood factor®. For

example, the incidence of asthma may increaseduwittpollution in the neighborhood.

The literature on a neighborhood’s education-lemelome, health access, crime and

violence suggests an association with health anthydevelopment (Figure 8)>8 6063

The neighborhood is known to have effects on defrsand other health conditioffs.

Neighborhood crime and violence were associatel psiychological distreSs. In an

infectious disease study, authors concluded thatatbn on a population level plays a

significant role in health seeking behavibtsThese health effects of neighborhoods may

affect the association between childhood and yadajescent chronic health conditions

and educational attainment by compounding or dbrtidleviate the chronic health

condition of the child.This makes it important to identify the neighbortd@ocontextual

factors and evaluate potential effect modificatiyrthese factors.

Table 2: Literature for Neighborhood Level Variables and Health and Youth
Development, and Educational Attainment

Neighborhood Variables

Dataset Implementeq

)

Y

ear c@ues

Crime and Mental Health

SHIELD (Self-Help in
Eliminating Life-
Threatening Diseases)
Study,

Baltimore, Inner City

2008

Block group level crime,
violence experienced was relat
to depression, Psychological

Distresg0

1%

Crime and Mental Health

Meta-Analysis

19¢

D¥iolent Crime was associated
with psychological Distress,

Mental Health Outcomgz%

=

Social Capital School Aged Children | 2010 | Social Capital reduces
Study, Canadian socioeconomic differences in
' children’s psychological
symptoms, somatic symptoms,
fighting and life satisfactioft
Education-level, Health | U.S. Census 2000, 2007 | Salmonella-Infections are highg
Seeking Behaviors Michigan Counties for those with neighborhoods
with lower education
Adolescent Development Neighborhoods in | 1996 | Neighborhood Disadvantage is

Chicago and Denver

associated with prosocial
competence, friends and
problem behaviors, juvenile

delinquency and drug Wk

22



Youth Violence and Chicago 2012 | Youth Violence and crimesis
Delinquency Neighborhoods associated with delinquenty

Figure 4: Model of Potential Effect Modification by Neighborhood Factors

Potential Effect Modification by
Neighborhood Factors

Student Demographics: Individual Level

College enrollment rates have shown a decline ile marollment. This is
partially attributed to a decline in male high schgraduation rates. In 2009, 10 million
females had enrolled in college and 7.6 millionesaiad enrolled in colledé. The
number of males enrolled in college has decreagedughly one million from 1970.
The number of females enrolled in college becargkdrithen the number of males
enrolled in college and this college enroliment bap continued to spread over tifie.

In 2010, males were less likely to complete hignost (87.4%) compared to females
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(90.2%), whereas in 1975, 84.5% of males had caexgleigh school compared to
81.8% of female&! The percentage of females who completed highadahe@rtook the
male percentage in 1980, and the gap has only witfén

There is a gap in attainment for Black and Hispatuclents compared to Whites
students. In 1975, 71.1% of Blacks, 25 to 29 yeéesgye completed high school
compared to 86.6% of Whites, 25 to 29 years of’Agehe gap has decreased slowly but
still remains as 94.5% of Whites complete high stlsompared to 89.6% of BlackS.
Hispanics have the highest dropout rate (17.692pp9°%*

1.4 Innovation and Significance

Innovation

The research conducted was innovative in thatdatremed a key time period in a
youth’s educational development. This time peu@s whether the youth completed
high school or obtained a GED by 21 years of agds is a critical stage for young
adolescents transitioning into adulthood. Ourgtemhployed an adolescent population
that allowed us to follow children with chronic tisaconditions as they were achieving
this milestone.

The dataset used also allows this study to be e There are very few
nationally representative adolescent datasetthat a wealth of both health and
education measures. Datasets such as the Nattiongitudinal Survey of Adolescent
Health sampled students that were currently in gcivbereas the National Longitudinal
Survey of Youth- Cohort 1997 is a household suthey may be more inclusive of youth
studied. There are youth in our survey that heshaly dropped out of school as well as

potentially youth enrolled in the study that warghe hospital when data collectors
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initially visited. Students from alternative scl®mcluding home-schooled students
were captured as well. Youth with chronic healtthditions may already be out of
school because of the burdens of their conditimaksthese youth would not be captured
in school samples. This makes our dataset innavatid very interesting because it may
provide a more accurate representation of youtherUnited States particularly youth’s
educational attainment and chronic health condstmympared to other datasets.
Incorporating both health and education variablekes this dataset unique and ideal to
test the hypotheses.

Also, this study was innovative in its examinatadnyouth limited by and onset
of chronic health conditions as well as an invedtan of specific types of chronic health
conditions and how they are associated with edoicakiattainment. This study also had
a robust assortment of chronic health conditioas were examined. Prior literature
tends to only look at a limited number of chroneahh conditions. Our chronic health
conditions categories were developed from the emwhs and limitations of prior
research and this provided innovation and furtideraaced the literature.

The social ecological model, to the best of ounkiedge, has never been used to
study the association of chronic health conditiand educational attainment. This
model allowed us to identify contextual factors avdluate moderators. Our model fits
well into current educational literature as neigtlo@d, family and school factors have
been shown to influence educational attainmenthddigh the specific framework was
not used in this study, this research including@&ffnodification and mediation can be
extended to the Rumberger framework involving stidiésengagement. Using the

social ecological model as well as incorporatinglemiology concepts to the broader
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educational theory and literature that includediappons to Rumberger’s framework
makes this research innovative.

Potential mediators and moderators have not beamlglexamined in the
literature for the association between chronictheadnditions and educational
attainment. Past literature would suggest an #stsmc between chronic health
conditions and educational attainment. Howeveempodl mediation and effect
modification that include: (1) academic variablastsas cognitive impairment or school
absences, (2) psychosocial such as psychiatressin (3) neighborhood and (4) school-
level variables still need to be examined. Thislgtadded to the literature by exploring
these different areas.

Significance of Research

There are an estimated 32 million children wittheonic health condition who
are at risk for low educational attainmén€hildhood chronic health conditions are on
the rise in the U.Sand every year more students will face problenhgeang in school.
Poor educational attainment has major social aatttheonsequenced his study helped
to identify predictors for youth with chronic hdaltonditions at risk for low educational
attainment and provided knowledge relevant forreigtrategies to keep these youth in
school or to keep these students on a successfohednal trajectory. This research
project had important public health significancediese education is a key social
determinant of health. Understanding the undeglgiocial factors that impact the health
of a society helps to develop public health intatians, identify high-risk groups and

develop general strategies to prevent disease.
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Manuscripts Introduction

In the first paper, this study determined whetjwrth with types of chronic
health conditions have poorer educational attainroempared to youth without chronic
health conditions. This paper also explored acacigmychosocial variables and the
youth’s school and neighborhood environment. Aal@ation of mediating academic
and psychosocial factors was also conducted. drisd¢icond paper, the study determined
whether youth who have early onset of a chronidtheandition or are limited by their
chronic health conditions have poorer educatiottalranent compared to youth who are
not limited by chronic health conditions. This paplso explored academic,
psychosocial variables and the youth’s environmemé third paper identified effect
modifiers in the association developed by the fegter between chronic health

conditions and educational attainment.
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Chapter 2: Methodology

2.1 Study Design, Data Source and Study Population

The study design used was a prospective cohatystihe cohort was formed in
1997 with 8,984 participants between the ages @mn?16. The youth were followed up
annually and data were available through 2009 s Thequivalent to 13 rounds of data
collection. Out of the 8,984 participants thagjdée the study, less than 17% of
participants were lost to attrition by 2009. Thesere siblings included in our study
from 6,819 unique households. The exposure, cbiwealth conditions, was determined
in the baseline year (1997) and a follow up ye@023.
Data Source and Study Population

This studywasa secondary analysis of one of the seven publicylable
National Longitudinal Surveys (NLS design) sponddrg the Bureau of Labor
Statistics’®> The National Longitudinal Surveys have formed aoliected data on
multiple cohorts that include: surveys of youth{2%ohort and 1997 cohort), a survey
of older men, a survey of young men, and a sur¥gpong women. Each of these
datasets track significant life events and laborketzactivities such as employment, and
educatiorf® Our study used data from the National LongitubSwarvey of Youth —
Cohort 1997 (NLSY '97%® The main goal of this survey is to examine youtiasition
from school to work and adultho8d.This cohort is a nationally representative sanople
8,984 youths aged 12 to 16 born as of Decembet@6°° The participants were 24 to
30 at the time of their round 13 interviews (n=Bb5Non-institutionalized households

were selected across the United States from 147apyisampling units. The dataset’s
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sampling design is explored in more depth in the&@ang section under Assessment of
Potential Biases.

Parental and youth one-hour interviews were giaehe first round (1997).
Youth were asked about their early life and curtestiory including health, academics
and schooling. The youth continued to be interéi@wn an annual basis. The parental
and youth surveys were public use and could be tmaged by request from the NLS
investigator websit€® Although this dataset emphasized employment dodation, the
youths’ relationship with parents, family formatjdamily background, alcohol and drug
use, health and environmental variables were ableated through the youth and parent
survey§®. Transcript surveys and a cognitive examinatimned Services Vocational
Aptitude Battery), substance abuse variables asas¢he short form of the Mental
Health Inventory (a depression scale) were alsdigylavailable. The NLSY’97 has
other surveys with restricted access that inclaflamation about the participant’s
school and the participant’s residential commuimtjuding the youth’s primary
sampling unit, county residence and census tracleace.

The data for the NLSY’97 were available for 13 rdsir13 years) of data
collection, which is through 2009. Youth surveg&ed the participant for timing and
types of degrees obtained and school history imetudhether the participant had
repeated a grad8. Incorporating both health variables and educatamibles made this
dataset unique and ideal to test the hypotheses.

Exposure Variable
The exposure was chronic health conditions in tloitl and young adolescence.

It was operationalized by the parent questionnd@i®®7) and the youth questionnaire

29



(2002), (Appendix: Variables Implemented). A panenas asked the following: (1)
whether his/her child ever had a health conditi@hyhat type of health condition, (3)
when it was first noticed and (4) whether the clodwealth condition limited them. A
participant was asked similar questions in 200Bweler these questions asked for a
formal diagnosis. The original questions are below

ORIGINAL QUESTIONS FROM 1997 PARENT QUESTIONNAIRE: 6>

Question # 1) Does [name of youth()] now have @& [ha/she youth()] ever had any
other chronic health condition or life threatendigease such as asthma, heart condition,
anemia, diabetes or cancer?

Question # 2) What (is/are) the condition(s)? (BEL ALL THAT APPLY.)

Asthma

Heart condition
Anemia

Diabetes

Cancer

Epilepsy

Other (SPECIFY)

~NoO ok WNE

Question # 3) How old was [name of youth ([parexieéndar loop])] when the [text
substitution for youth's chronic health problenttoeatening disease()] was first noticed?

(ENTER "0" IF RESPONDENT HAS HAD THIS CONDITION SIBE
BIRTH.)

Question # 4) Does the [text substitution for y&itthronic health problem or
threatening disease()] currently limit [name of §{parent calendar loop])]?

0 No, not currently limited by this cohdn
1 Yes, limited a little
2 Yes, limited a lot
The participant was also asked similar questiorZ)2. They are listed below:

ORIGINAL QUESTIONS FROM 2002 YOUTH QUESTIONNAIRE:

Question # 1Have you ever been diagnosed with any other chitogadth condition or
life threatening disease such as the ones listddismard?
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Question # 2)Vhat conditions have you been diagnosed with?
(SELECT ALL THAT APPLY)

Asthma

Cardiovascular or Heart condition

Anemia

Diabetes

Cancer

Epilepsy

HIV/AIDS

Sexually transmitted disease other than HIYAlI
Other

O©CoOoO~NOOUIhA~WNPE

Question # 3How old were you when the [chronic condition] wastfdiagnosed?
(INTERVIEWER: ENTER "0" IF RESPONDENT HAS HAD THISONDITION
SINCE BIRTH.)
Question # 4Poes the [chronic condition] currently limit youctevities?

1 Yes, limits a little

2 Yes, limits a lot

0 No, not currently limited by this condition

These questions served as measures for type (papeand onset of chronic
health conditions (paper 2) as well as whethegthgh is limited by chronic health
conditions (paper 2).

In paper 1, we first examined whether the paréiotpever had a chronic health
condition. We used question #1 (above) from bb&h1997 and 2002 surveys. The
correlation between each of these surveys for qurestis r=0.34. When new 2002
chronic health cases were excluded from this arslifge correlation is r=0.67. If a
participant reported that they had a chronic headtidition at either of these times then
that would be recorded as “Ever having a chronaithecondition”. If the participant
reported that they did not have a chronic healtiditeon during both of these times this

would be recorded as “Never reporting a chronidthemndition.” This variable was

used for the overall chronic health condition aselyn paper 1.
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Chronic health conditions were also categorizedfalysis by type in paper 1.
We used question #2 from both the 1997 and 200&gsr We excluded specific
diseases based on chronic health condition crifesia Mokkink et a** These
researchers developed a definition of childhoodwiarhealth conditions for
epidemiologic studies. Based on this definitidve tonditions that we applied to our
study were that: (1) disease is (yet) curable @hdhe disease has been present for longer
than three months, will probably last longer thareé months, or has occurred three
times or more during the past year and will propabtur again. Those participants that
reported anemia, infectious diseases, sexuallgmnéted diseases other then HIV/AIDS,
and allergies were not considered chronic healtiditions for our categorized analysis.

We created four main categories: (1) asthma,d8ter, diabetes or epilepsy, (3)
heart or cardiovascular condition and (4) othesthfna had a separate category because
of the past literature which has determined asthasabetter educational attainment
outcomes compared to non-asthmatic chronic heahitons (cancer, diabetes or
epilepsy). Cancer, diabetes or epilepsy has bget as a category in past literature.
Also, we created this grouped category becausprthalence for each of the chronic
health conditions was small and limited. A chi-acitest on each condition was
performed. This showed that each was similarlp@ased with poor educational
attainment. Heart or cardiovascular conditions thadargest prevalence out of the other
chronic health conditions. This allowed it to hageown separate category. The final
category, other, grouped together the rest of ineric health conditions.

There were patrticipants that reported multipleoaie health conditions (6% of

the sample). These were categorized based on whbratition has the highest effect on a
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person’s educational attainment from previousdii@re. If a participant reported more
than one non-asthmatic condition they were categdrbased on general disease
severity. For example, if a participant reportesting cancer, diabetes or epilepsy and a
heart condition this participant was categorizéd the cancer, diabetes, or epilepsy
category.

In paper 2, we identified participants that wengted by their chronic health
condition as well as early onset of their chrorealth condition. We employed question
#3 for those limited by a chronic health conditaord #4 for early onset of the chronic
health condition from the 1997 and 2002 questiamsai If a participant reported that
they were “limited a little” or “limited a lot” byhe condition then they were classified as
being limited by a chronic health condition. Thes®e combined due to small
prevalence for each individual response. If digpant reported not having a chronic
health condition at both times, they were considénever reporting a chronic health
condition.”

Age at onset was measured by when the conditienfing noticed in 1997 and
first diagnosed in 2002. The earliest age thatmepserted from either survey was used to
describe age at onset. A response of “0” was tesddscribe participants that were born
with the condition. We first conducted a univagianalysis on this variable. We
determined that the mean age at onset was near8 geage. The ¥5percentile was
12 years of age. After examining the distributtddronset, we realized that 12 years of
age is near completion of elementary school antlgtaniddle school. This seemed to
make a sufficient cut-off period for early ons&Ye believed that a cutoff of 8 years of

age might be too young to describe early onsetthEuanalysis showed that having 8
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years of age as the cutoff obscures the effecady enset versus later onset. We
examined onset at later ages as well but this awtegorized as later onset. We also
excluded the following conditions from our papearfalysis: allergies, anemia, sexually
transmitted diseases other than HIV/AIDS, and indes diseases. This was done
similarly based on the chronic condition conserdafgition discussed earlier.

In paper 3 we used similar exposure measuresdlbaerd type) as in paper 1.
We classified and categorized our chronic healtiatsées similarly using question #1
and question #2 from 1997 and 2002. These meas@resthen examined among
different modification levels from the neighborhodamily and school.
Dependent Variable: Outcome

In this study, the outcome was operationalizedigi Bchool or GED completion
by 21 years of age assessed from the youth sunieysach round that the participant
was followed, they were asked whether and whempéhngcipant had received a high
school diploma or obtained GED. Survey staff depet cumulative measures that
identified when a high school diploma or GED wasereed in cumulative months.

Cumulative months start in the first month that &arliest participants were born;
January 1980. Months are counted from January d88@rd for the rest of the study.
We first developed a unified measure for obtair@af@ED or high school diploma
completion in cumulative months. In the event nmtbisn one GED was reported then the
earliest month reported was used. The end prdddteach participant’s high school
diploma or GED completion in cumulative months.

In order to determine the age that each participamtpleted his or her high

school or GED, we converted the participant’s adeaaeline (in 1997) into cumulative

34



months. For example, if a participant were borkeruary 1981, then this would be
recorded as 14 cumulative months. After conventiadicipant’s age into cumulative
months, this number was subtracted by the parttipaigh school or GED completion
in cumulative months.

This resulted in a measure that calculated thgiagaonths) each participant was
when they received a high school diploma or GEDheWthe participant is 252 months
old, the participant is 21 years old. Consequeiftihe participant reported having
completed their high school degree or GED by Ikas br equal to 251 months then they
would be classified as “Completed a High Schooll@a or a GED By 21 Years of
Age.” If the participant did not complete a higiheol diploma or a GED by 251
cumulative months then they would be classifietihNait Completing a High School
Diploma or a GED By 21 Years of Age.”

A similar outcome had been previously incorporated study using the NLSY
'97.2" In this study each participant had a measureititegrated the specific month
during the study he or she had received a highaddahploma or obtained a GED.

Control Variables — Core Variables
The following control variables were assessed atlize (1997) and were used

throughout the analyses: (1) participant’s,d8¢ participant’s gende(3) participant’s

race/ethnicity (4) parent’s educationThese variables have been included in the past

literature to estimate the association of heatthoonic health and educational attainment
that also used nationally representative U.S. @djuurls. Each variable was also
associated with the outcome based on the bivaaisé/ses (see Analysis section). A

participant’s age in 1997 was determined from kibéhmonth and year the participant
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was born. As explained above, this was convertedldumulative study months. This
cumulative month measure was used to assess aifpantis age. Age was later
converted from months to years for sample desggtatistics. A participant’s gender
was assessed in 1997 from whether the sex of tieipant was male or female. The
dataset already had created dummy variables fanglg and (2) female. Race/ethnicity
was classified by survey staff as: (1) Hispani¢,Back- Non-Hispanic, (3) Mixed Race-
Non-Hispanic and (4) Non-Hispanic and Non-Blaclkefle were separate 1997 race and
ethnicity questions but this variable incorporaieeise questions as well as household
oversampling data and parent’s background. TheHaategory, Non-Hispanic and
Non-Black, contained 94% participants that repottexy were Non-Hispanic White.
Every other racial category that was neither Higpaor Black (Asian, Alaskan, other)
was also included in this category. Only one paroéthe sample reported having
Mixed Race — Non-Hispanic. This group was collapséalthe Black- Non-Hispanic
category for analysis purposes. The highest gifzateehe mother or father completed
were used to operationalize parent’s educatior.lellee parent’s survey interviewed
one of the child’s parents in 1997. This parens asked what the highest grade that the
biological father and biological mother’s educatamhieved irrespective of whether
those parents were currently living with them ot. nbhis variable was recorded on a
scale from 0 (no education) to 20 (8 years of galler more).

Control Variables - Other Potential Confounding Variables

Other potential confounders included youth withrié@g disabilities household

income household wealthnd 2-parent householdPast literature has shown an

36



association with these variables and educatiotaihatent’ Each variable may serve as
a confounder in the association with chronic healhosures and educational attainment.

A learning disability is defined by the Learnings@bilities Association of
America as “a neurological condition that interfeveth a person’s ability to store,
process, or produce information” and can “affea’smbility to read, write, speak, spell,
compute math, reason and also affect a persostath, memory, coordination, social
skills and emotional maturity® These learning differences do not affect a pésson
ability but may impede their educational achievenasd educational attainment.
Students with learning disabilities were involvadoreliminary analysis for models as
potential confounders.

Having a 2-parent household plays a role in thecational attainment of a child.
This variable was controlled for in past analysiesetf-reported health and educational
attainmerft’. Students that do not have a 2-parent househaydo® an important
indicator of family instability and stress on tlanfily. This does not exclude
dysfunctional 2-parent households from providirrgst to the family. However single
parent households have one less wage earner antepragent an added burden that the
family and child with a chronic health condition shdurther overcome.

We have mentioned above that past literature Ihasrs an association with
poverty and poor educational attainment. Thisalde was controlled for in past
analyses of self-reported health and educatiotaihatent?’ Consequently, household
income and household wealth were also involved@hminary analysis for model
selection as potential confounders. In the mogetification section, we discuss how

each control variable was examined for additiotheomodels.
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Neighborhood Factors

Neighborhood factors were first assessed fronttlmty-level and we were later
able to acquire data on the census tract-levajedcoded disc allowed access to county-
level residence for each participant in 1997. Gpievel variables were obtained from
SimplyMap and Census 2000 d&t4° These numbers were combined into an EXCEL
dataset and this aggregated information was imgaonte ArcMap. A SAS dataset of the
county that each participant resided in 1997 amth articipant’s ID were exported into
a .dbf file, and imported into ArcMap. The filesArcMap were merged together and
the final product was a spreadsheet of the paantip ID, their 1997 county of residence
and their county-level neighborhood variablesnahy, this county-level neighborhood
file was imported into SAS.

We were able to secure onsite access at the Bofdaabor Statistics in
Washington, DC. This provided us with the pari@eipis census tract residence in 1997.
We were able to have census tract estimates byimge@gnsus 2000 information and a
student location data using SAS &1All of our reported analysis used census tract
information. This census tract-level provided #dreestimate of the neighborhood
compared to county-level. We determined the SiMply data had insufficient material
for the census tract level and we were unable édtusr the subsequent analy&ig?

We tried the county-level SimplyMap informationdgansus tract analysis and these
variables were not selected for our final modeDur selection methods for
neighborhood variables are discussed in depthetid®®e2.5: Model Specification.

Neighborhood county-level variables included:rig&lghborhood incom€?2)

neighborhood educatiof3) neighborhood race/ethnigitid) EASI murder index(5)

38



EASI Total Crime Index(6) medical accesand (7)_aggravated assault index

Neighborhood census tract-level variables incluggyneighborhood incomé&?2)

neighborhood educaticand (3)_neighborhood race/ethnicitjdeighborhood education

was measured by the percentage of people 25 yedrsider in the area with less than a
high school degree from the U.S. Census 2000 ctlunty and census-tract level.
Neighborhood income was measured by the mediamado the neighborhood from the
U.S. Census 2000 on the census tract and courgl I&inally, neighborhood
race/ethnicity was also analyzed from the U.S. Ge2900 for the county and census-
tract level. Each of these variables was analgostinuously. When we only had
county-level data available, none of the neighbodheariables were selected in our
forward selection (see Analysis) so we also trigiggorical variables as well. Crane et
al suggested that there may be a neighborhoodtigmint for dropping out of schodi.
High and Low groups were created for neighborhahgtation based on the sample
mean. This allowed us to have two groups with lsinsample size. However we do use
county-level variables in our final analysis. A#nsus tract neighborhood variables were
examined continuously.
School Factors

Onsite access also allowed us to use the Natlaraditudinal Survey of Youth -
school surveys. School-level variables were assefsem the school surveys and one
guestion from the 1997 youth surveys. In 1996 Nhgonal Opinion Research Center
(NORC) developed school surveys. All schools taat a 12 grade were surveyed from
the study’s 147 primary sampling units. Eligibtdsols were determined by a

commercial database. Surveys were sent to theipainthat contained a series of
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guestions about the school. If the form was not back, a short form was sent to the
principal of these schools. These forms askethtjiglifferent questions. A follow up
survey was sent out in 2000 for the original scrasolvell as additional schools the
participant had attended. This form asked diffecgrestions as well.

We created school variables using both the lenihgshort form of the 1996
school survey and the 2000 school survey at thed&uof Labor Statistics. If the school
did not report a value for 1996, then the 2000 &dtam the school was used. For many
variables, the 1996 school survey required calmraif percentages whereas the 2000
school survey had reported percentages from tineipal. If our calculated percentage
was over 100 hundred percent, then this would bsidered missing. The dataset was
linked to the school that each participant attendel®97. If there was no school data
available, the next school the participant attendas used instead. The school level
variables were categorized by school charactesistgacher characteristics, and school
environment.

School characteristics included (1) school t\@¢ class sizg(3) length of school

year, (4) length of school day5) school race/ethnicitgnd (6) percentage of Limited

English Proficient studentsSchool type from the 1997 youth surveys wasgmateed

as: (1) public school, (2) private and parochialcsd, and (3) other. For the school
surveys, school type was categorized as: (1) psbhool and (2) private school. There
were multiple categories for school type in theosdlsurveys. However due to small
sample size, we needed to collapse these categuioes binary category. Class size
was constructed from the number of teachers istheol divided by number of students

reported in the school. Length of school day (k@amnd minutes) and length of school
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year (days) were determined. If the principal réggbthe number of hours but not the
number of minutes, then only the number of hours used. The percentage of Non-

Hispanic Whites, Blacks and Hispanics were useabsess school race/ethnicity. The
percentage of Limited English Proficient studenés\also used.

Teacher characteristics included: (1) teacher rempee (2) teachers with

advanced degreesd (3) 5-year teacher turnoverhe number of teachers with 10 or

more years of experience divided by the total nunobéeachers at the school was used
as the assessment of teacher experience at thel.s@imilarly, the percentage of
teachers with advanced degrees was assessed iyntber of teachers with beyond a
bachelor degree divided by total number of teachers

The school environment was categorized into 2bffit areas: (1) academic
environment, (2) social environment and (3) affecenvironment. The academic

environment was measured by: (1) percentage trygPrpercentage tardynd (3)

SAT/ACT scores The percentage of students that were tardy hafdod missing values

and was not used as a measure of the academioemént in the analysis. A variable
was created for youth schools that reported ave8#ageand ACT scores that
standardized the ACT score to SAT scores from tire®on Review? If both values
were reported then the SAT scores were used. magetruancy was measured by the
percentage of reported students truant at the &choo

The social environment was measured by: (1) psgsesf alcohol or drugg?)

students under the influence of alcohol or draigd (3)_school conflicts and teacher

abuse The reported percentage of students that passedsohol or drugs was assessed

by two separate questions: (1) percentage of stadleat possessed alcohol and (2)
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percentage of students that possessed drugs. &ienom percentage that was reported
for either of these questions was used. The ptgerof students under the influence of
drugs and alcohol was a variable that was creataeked, but this variable had a lot of
missing values because it was not asked in the g@éstionnaire. School conflicts and
teacher abuse also had too many missing values.aftount of abuse or conflicts at the
school was also assessed by the combined amouwatll and physical abuse of
teachers as well as the number of conflicts. Téregntage truant was also be used to
represent the social environment as well. Thecaffe environment was measured by:

(2) curriculum involvement of teacheind (2) curriculum involvement of parentShe

principal rated the involvement on a scale from 4.t Both of these variables also had a
lot of missing values, and neither was asked irR0@0 survey.

The school dataset with the created variablestiaaslinked to the participant’s
identification number by the school they attended997. Nearly half of the participants
had missing values for school level informatioro ificrease sample size, if the
participant attended a school in 1997 that didhave available information, then the
next available school the participant attended ugesl (until 2004). In the final analyses,
a model that kept only the 1997 school attendegestshas well as a model with the
added school values yielded very similar resultstaends. The variables: percentage
tardy, curriculum involvement of teachers, curnoulinvolvement of parents, school
conflicts and teacher abuse, students under theeimde of drugs and alcohol were
removed from the analyses due to sample size canmagidns. We also removed the 1997
youth survey’s school type variable from the fiaahlysis. Our initial models kept this

variable, but when we obtained onsite access d@tineau of Labor Statistics, we were
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able to access and use in our final analyses theipal-reported school surveys measure

of school type. The youth survey had more obsematncluding the “Other” category

that may include alternative schooling. Analy$iewed this variable produced similar

results as the school survey’s school type binanable.

Below is a list of variables that we initially eted for the school and

neighborhood dataset. In Section 2.5: Model Sppatibn, we discuss the selection

methods for school and neighborhood variablesontaomodel.

Table 3: Measures Implemented In NLSY’97 for Schooand Neighborhood

Type Obtained | Category Variables Measured Responses
From

Neighborhood | Geocoded Crime Murder Index, Total Easy Analytic
Disc Crime Index and Software Inc.
(county - Aggravated Assault Scales, SimplyMap
level) Index

Neighborhood | Geocoded Education Percentage with Less | Census Tract 2000
Disc(coun then high school degreg Percentages
ty-level),
onsite
(census
tract-
level)

Neighborhood | Geocoded Medical Medical Index Easy Analytic
Disc Access Software Inc.
(county- Scales, SimplyMap
level)

Neighborhood | Geocoded Income Median Household Census 2000 in $
Disc(coun Income in 1999
ty-level),
onsite
(census
tract-
level)

School School Type School Type Private, Public
Surveys

School School Type Length of School Year | Year: Days, Day:
Surveys and Day Hours, Minutes

School 1997 Type School Type Public, Private and
Youth Parochial, Other
Surveys

School School Type English - Second Percentage in
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Surveys Language English as a Secon
Language program
School School Type English - Second Percentage as
Surveys Language Limited English
Proficient
School School Type Race/Ethnicity Percentage Non-
Surveys Composition Hispanic White,
Black, Hispanic
School School Type Class Size Estimate Number of
Surveys Students Enrolled
in School / Number
of Teachers
School School Quiality of Teacher Experience Teachers with 10 o
Surveys | Teaching more years
experience/
Number of
Teachers
School School Quality of Teachers with Teachers with
Surveys | Teaching Advanced Degrees beyond Bachelor
Degree/ Number of
Teachers
School School Quality of Teacher Turnover Teachers who
Surveys | Teaching taught five years
ago/ Number of
Teachers
School School Environment | Overall Environment Percentage of
Surveys students tardy on a
typical day
School School School Overall Environment Percentage truant
Surveys | Environment on a typical school
day
School School School Academic Average ACT/SAT
Surveys | Environment | Environment scores for 1996
School School School Academic Credits Required
Surveys | Environment | Environment for Graduation
School School School Social Environment Percentage of
Surveys | Environment students under the
influence of
alcohoal, illegal
drugs
Number of Physical
School School School Social Environment Conflicts Among
Surveys | Environment Students during
year
School School School Social Environment Number of Physical
Surveys | Environment and Verbal Abuses
of Teachers
School School School Affective Environment | 1to 5 Scale,
Surveys | Environment Parents Involved in

Curriculum and
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Evaluating
Teachers

School School School Affective Environment | 1to 5 Scale,
Surveys | Environment Teachers Involved
in Curriculum

School School Student Student Movement Number of
Surveys | Mobility Students Enrolled
or Left School
During the
Year/Total Number
of Students

Continuous and Categorical Variables

Initially each numeric school variable used in #malysis was kept continuous.
These variables were constructed both categoriealtiycontinuously. Two numeric
variables were changed to categorical: percenthgersHispanic Whites and percentage
of teachers with advanced degrees. It was belithatdchigher or lower percentage
categories better characterized these groupsleNlett al examined racial composition
and academic achievement in school and used haghewer groups (in terms of high or
lower percentage of White3). Our study examined the cumulative frequenciehisf
school variable. The unweighted mean was useldeasference to determine the
categories. This allowed us to have a similar nemalb subjects in each group for
analysis. Percentage of teachers with advanceee®gvas also incorporated as a
categorical variable. Analyzing this variable donbusly gave us odds ratios that were
all close to 1.00. This was a reflection of vemyadl reported percentage changes. We
added this variable categorically because we watatbetter display the effect including
directionality of the association with poor eduoatl attainment. The mean unweighted
percentage was used as the division between hégittelower groups. This ensured that
each group had comparable size. Paper 1 and papeyses incorporated these

variable classifications.
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For paper 3 we evaluated effect modification. Higbr lower groups for
numeric variables were categorized for stratifmati The mean of the sample was used
to keep comparable sample sizes among each skataxample, percentage truancy
was categorized into a higher group and a loweunghmsed on the sample mean of
3.93% truancy.
Individual level Academic and Psychosocial Factors

Academic variables included cognitive scammde point averagschool

absenceand whether the participant had repeated a dfealdlist refer to the Appendix:

Variables Implemented). These data were accessedd cognitive examination,
student transcripts and self-reported surveysclirsocial variables were also

investigated. These variables included depressimgtomsscore measured by the

Mental Health Inventory-5, a depression scale, @l ag self-reported substance ahuse

and whether the participant felt safe at sclavakas a victim of bullying All of these

potential mediating variables were used in paper 1.

The final models separately added academic, pspdme, school and
neighborhood variables. Paper 1 included eacheaci@cand psychosocial variable with
the exception of youth who repeated a grade imtbéel. Based on sample size
restraints from our other chronic health measwesdid not include victim of bullying,
cognitive score and number of absences in papdf@. youth limited by a chronic
health condition, we only used youth who repeatgchde. Youth who repeated a grade
and high school grade point average were usedofbr éarly onset of a chronic health
condition and youth limited and had early onsed ahronic health condition. Cognitive

score and number of absences acted very similadyade point average in these
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analyses models. Victim of bullying did not havsignificant effect on educational
attainment and was the only psychosocial varididéwas not included in our paper 2
models. Academic and psychosocial variables weténcluded in paper 3.

Cognitive score was assessed from the ComputestddsTechnology — Armed
Services Vocational Aptitude Battery (CAT- ASVAB).In 1997 or 1998, the
examination was administered to participants. vdlelity and reliability of this
instrument has been widely studied on many pomnaff There were four sections that
included: (1) mathematical knowledge, (2) arithme#iasoning, (3) word knowledge and
(4) paragraph comprehension. An exhaustive rebigWelsh et al examined the
content, criterion, and construct validity for tA8\VVAB."? One of the validity studies
incorporated the NLSY’97 population. Each sectbthe examination has good content
validity. The CAT-ASVAB has an overall estimatediability of 0.977

Aggregate Verbal and Math scores were computadov&rall score that
includes all sections of the ASVAB is known as #ittened Forces Qualification Test
(AFQT) score. This score incorporates weights @erdentiles based on the general U.S.
population. However, an AFQT score was not assidoethis dataset because it was
assumed that the young NLSY’'97 population wouldb®properly represented with
these weight&® However, an overall percentile score ranging ffbr®9 was developed
for the National Longitudinal Survey of Youth — @oh1997. This score was
constructed with very similar methodology as theAFscore. Sampling weights based
on age of the participant were applied.

Participant’s grade point average in high schomé @wssessed from high school

transcripts. In 2000, transcripts were collectattitie oldest participants initially. In
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2004, transcripts were collected for all particitgancluding participants that were
missing transcripts from the first data collectiorhe overall GPA was used for this
study. This measure also incorporated the qualfitiie credits using the Carnegie
Weighting System® This method gives a higher weight to higher dualiedits. The
GPA scores ranged from 0.0 (Lowest) to 5.0 (Highest

Absences from school were assessed from transenat the self-reported
surveys. In 1997, participants were asked to tepernumber of absences that they had
during the last fall term. We also used absefroes the transcript surveys from the
1999, 2000 and 2001 school years. The maximum euwitreported absences from
either source was used. Self-reported informatiaa also incorporated because there
was limited absence information from the transesrigowever, this measure allowed us
to give the transcripts more influence becaus@®fdnger time periods assessed on the
transcripts. If a participant’s absences from stiere missing from transcripts then the
self-reported survey was used.

Youth that repeated a grade was assessed from@ative measure that survey
staff created from the youth surveys. This vagabtluded any repeated grades from
elementary school, middle school and high sch@®g initially collapsed this measure
into “Repeated 2 or More Grades”, “Repeated 1 Gradd “Never Repeated a Grade.”
A binary variable was primarily used in the anab/tet categorized the measure further
into “Ever Repeated A Grade” and “Never Repeatedrade.”

Depressive symptoms score was assessed from thi&alNHealth Inventory — 5
(MHI-5, short form)™>"* This short form contains 5 questions and is @sed quick

screener for depressive symptoffi§ This inventory has a Cronbach alpha of 038%.
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The Mental Health Inventory forms were designedhgyNational Health Insurance
Study to evaluate mental health issues such ast@@nxiepression, behavioral control,
positive effect and general distrédsThis instrument helps in the measure of overall
emotional functioning. The MHI-5 has shown goodwrgent and discriminant validity
for mood disorder§® The long and short forms of the Mental Healtheimory were not
developed to be a formal diagnostic instrumentgpression. This inventory was
administered biennially from 2000 to 2008. Ourréspive symptoms variable used the
2000 inventory but if any of the responses to thestjons were missing, the 2002
responses were added (n=398 cases).

The original 5 questions and responses of the Mé¢tgalth Inventory-5 from the
National Longitudinal Survey of Youth — Cohort 198 listed below:

(1) How much of the time during the last month have gean a very nervous
person?

1 All of the time

2 Most of the time

3 Some of the time
4 None of the time

(2) How much of the time during the past the last mdrate you felt calm or
peaceful?

1 All of the time

2 Most of the time

3 Some of the time
4 None of the time

(3) How much of the time during the last month have f@tudownhearted and blue?
1 All of the time
2 Most of the time
3 Some of the time
4 None of the time

(4) How much of the time during the last month have gean a happy person?
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1 All of the time

2 Most of the time

3 Some of the time
4 None of the time

(5) How much of the time during the last month have fguso down in the dumps
that nothing could cheer you up?

1 All of the time
2 Most of the time
3 Some of the time
4 None of the time
These questions were scored from 1 to 4 as shbawea Questions 2 and 4 were
reverse scored. These questions’ scores were aogeeither yielding an overall range of
5 — 20. This score was transformed to reflect-al00 scale similar to past studiés.

We used this equatior:"®"°

Transformed score = ((Raw score — Minimum possile score)
*100

Possible raw score range)

Transformed score = ((Raw Score — 5) / 15) * 100

A higher score indicated more depressive symptohiere have been studies
examining cutoff points for the Mental Health Int@ty — 5 that are suggestive of
depression but none have been widely acceptéd?® Although we never intended to
measure depression with this instrument, we rejgltcaome of these cut-off points.
Applying these cutoffs to our study produced ongnaall percentage of participants as
having depression. A diagnosis of depression na&yp@ appropriate for our adolescent
population.

Substance abuse was assessed from the 1997 yowtly.s This survey asked if
participants ever used many types of drugs. Thewog three questions were

incorporated into our measure: has the participaat smoked, has the participant ever
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drank and has the participant ever used marijuaia@“ategorized our measure into the
following categories: (1) if the participant repadtusing all three, (2) reported using any
of them but not all three or (3) reported usingenohthe above. We used the “ever”
measures because this is a young adolescent populdiere initiation for any of these
drugs is more important then cumulative usage p&s$cipants used more types of
drugs, there was a gradient increase in the nuoflqgarticipants with poor educational
attainment.

Responses on a 4-point Likert scale from the 3@Rith survey assessed whether
participants felt safe at school. Responses rafrigad“strongly agree” to “strongly
disagree.” Haas and Fosse assessed those trsatféeht school in the same manfier.
Variable Selection Hypotheses

Along with the theoretical framework and literaueview, a determination of the
variables for modeling was considered. The datf$eted an abundant number of
variables. A three-tier list of importance of \adiies was created which looked at: core
variables, principal variables and other variabl€sre, principal and other variables
were based on the past literature, theory andrpadels of chronic health conditions and
educational attainment. This assignment of vaemblas useful when identifying
variables for our model but was later evaluatedhwhe confounder analysis and
elimination analysis of school and neighborhooddesc(See Section 2.5 Model
Specification). Academic and psychosocial medsategre added from the health and
educational literatur®’

The Maslow article on chronic health conditionsl @ducational attainment used

the AddHealth datas&tThis paper provided a model to start determimirygcore
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variables. The variables that were used in tiidyss model were age, sex,
race/ethnicity and parent educational level. Thesebles were included in my model
as essential variables.

The Haas and Fosse article on self-reported haatreducational attainment
used many types of variables from the National litoiinal Survey of Youth datasét.
These variables were participant’s gender, paditig age, participant’s race/ethnicity,
household income, household wealth, mother’s educdtather’'s education, 2-parent
household, learning disability, household incomeé household wealth. The variables
included in Maslow et al's study were also includethe Haas and Fosse stddy. This
gave more credence to Maslow et al’s list of vdaab

As we have discussed earlier the Haas and Fass$g also had academic and
psychosocial variables that we will evaluate agptal mediators in our study. All these
variables could aid in my study. However, therg/in@ some overlap in variables such
as household income and household wealth. Moiiablas that may overlap are grade
point average and ever repeated a grade. Ouraollitearity analysis was used to
examine all variables added to our study and whehw®y contributed to
multicollinearity (See Sections: Multicollinearignd Correlation Analysis).

Neighborhood and school factors were also assaésdk study. It is important
to explore the level of influence that the neightomd’s education has on the association
of chronic health conditions and poor educatioti@imment. Other neighborhood level
variables in our principal group (Tier 2 categomgre examined and included
neighborhood race/ethnicity and neighborhood incdimeas also important to explore

the amount of influence that the neighborhood’ raad neighborhood’s income has on
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the association of chronic health conditions anor galucational attainment. Other
neighborhood variables previously explained werg@red and were in our Tier 3
category.

School factors that were examined are based omds¢ significant factors from
the educational literature. From our literatunéew, studies conducted addressed many
important variables. However it was difficult tetdrmine the best indicators from the
literature because many of the studies examinderdift variables from different levels
of analyses. Schools from separate states oitiesalvere investigated, and there were a
lack of standardized measures for variables fragrstihool environment, and teaching
quality.

School factors for high school that appeared tehhe largest effect and
relevance to our study are school type, classasideteacher’s experience. These
variables were relatively standardized in the ditere and have also been shown to be
very influential to a student’s achievement andalig@gment. School variables may also
be related to the association of chronic healtiditmms and educational attainment as
well. Youth with a chronic health condition’s aehement could potentially be affected
by teacher experience. The teacher may have experwith students with similar
difficulties and may have developed ways improwartparticipation, progress, and
achievement.

School type was important to our study since ttegdiure has shown that certain
private schools help reduce dropout fdtdrivate schools are shown to have better math
and reading scores compared to public schoolssgibhes becoming more disparate in

8" grade compared td"grade adjusting for other factdfs.Class size was another
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principal variable added to our study. Teachersgige students with chronic health
conditions more attention that may affect theiredional achievement. However these
variables were further investigated from the preiany forward analysis to determine if
it should be included in the model. More receantgs note that small classes were more
important in the initial stages from kindergarter8f' grade and the importance decreases
in secondary schodt:*°

Overall, the list of variables and categories pded an initial hypothesis of the
potential importance of these variables (See Appeiod Categories). The model
specification section provides the detailed sedectind evaluation of these variables. In
our conclusion section (Chapter 6), we addressditferent these variable selection
hypotheses were compared to our results.

2.2 Assessment of Potential Biases

Sampling

This study was an analysis from a nationally repn¢ative sample. A complex
multi-stage sampling design was used. Particigdmauseholds were selected from 147
primary sampling units in the United States. Tamgle was developed to represent the
civilian, non-institutionalized population of U.§ouths 12-16 years of age as of
December 31, 1996.

Two subsamples were developed: (1) a cross seatipaople born from January
1, 1980 to December 31, 1984 living in the Uniteat&s in 1997 and (2) a
supplementary group that oversampled Hispanicsaatnas and Blacks living in the
United States in 1997 and born during the same éisnde other subsample. Housing

units were determined for screening through systiersampling, an efficient form of
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random sampling. Random sampling avoided seleti@s and provided
representativeness of the U.S population. Fieddarchers visited areas selected within
the 147 primary sampling units. Screening intexgieletermined which housing units
had eligible populations for the main interviewsouth participants that were currently
staying at a general hospital were also consideligible. This survey design allowed
for a nationally representative sample with cusiadiweights, clusters, and strata.

Loss to follow up from this study may cause &stbn bias, as youth who do not
complete the study may be different than youth ateostill engaged in the study. We
are also not certain if youth missing from the adghe study completed high school or a
GED. However, this study has a very good partitipatention rate (less than 17%
attrition by Round 13). The basic analytic sangpkeerage follow up is over 10 rounds.
A comparison of the overall sample versus the dicadample shows that each is very
similar in terms of all variables in our models.
Analytic Samples

In our first manuscript the analytic sample wa$,@95. From the initial sample
of 8,984, there were 8,849 participants that hadraulative value for our educational
attainment measure. This information was obtafnau the youth surveys. This
number was further reduced based on the numbeaart€ipants who were included in
our chronic health measure (n=7,196). This numalzer also reduced from the number
of participants with a reported parent’s educafiorB8,503). Based on these missing
values for each variable, the analytic sample torfmal model was n=6,795.

In our second manuscript we also start with 8 8&dicipants in which 8,849

participants had a complete case for our educdtaitnment measure. Out of these
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participants, 7,134 participants reported value®tw onset measure and 7,098
participants reported whether they were limitedalshronic health condition. In
addition, there were 8,503 patrticipants that hadrant’s education. Our final model’s
analytic sample was n= 6,738 for onset and n=6{@0aur limited measure.

Finally, our third manuscript followed a similaath as the first manuscript. We
used the same chronic health measure in both maptsscHowever, we also
implemented an additional step in which we addédaslcand neighborhood factors.
Overall the final analytic sample for the third maaoript was n=3516.

Missing Data Analysis

This analysis used data from only complete ca3égre were several missing
values from the school and neighborhood-level aesy{n=3339). This large number of
missing values was mostly due to missing schoadlsformation. Bivariate analyses
(chi-square or t-test) were conducted that detezthilifferences between the analytic
samples in the manuscripts and missing school sdlased on the exposures and
confounding variables used. The exposure, anadmas 2-parent household and gender
of the participant in the analytic sample weregighificantly different compared to the
exposure and variables 2-parent household and géodethe missing values.

However, the bivariate analyses showed that ngsgatues for the variables
parent’s education, race/ethnicity and age of dréigpant were significantly different
compared to the analytic sample. Parents in oallyia samples were more educated,
had less Blacks and Hispanics and were older cadgarmissing school samples. This
does bias our school sample to have more educatedtp (by less than half of a grade)

and comprised of older participants (by 14 monfbsall manuscripts. Our sample was
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also more Non-Hispanic, Non-Black by near 3 percdiite age of the participants was
significantly different because younger particigamiay not be old enough to attend a
school with a 1% grade in 1997. We tried to correct this by addmgnext school the
student attended if the 1997 school was unavaildliiese differences are statistically
significant but are still very similar. In additiave conducted a logistic regression that
recreated our final model with only missing schawdl neighborhood values. We found
that the odds ratio that was generated was simailaur analytic sample’s odds ratio in
the first manuscript. For the second manusciiyg adds ratios were similar for age at
onset when we compared our neighborhood and sdmset model to a model
containing only missing neighborhood and schoalesl

When we conducted a similar comparison for théatée, limited by a chronic
health condition, the missing school and neighbodwalues had a lower odds ratio for
poor attainment compared to our limited model safjgg that our final school and
neighborhood model slightly overestimated this eisdimn. Based on partially on these
findings, we displayed two school models in ouakianalysis for those limited by a
chronic health condition. The first model did notlude the variable percentage truancy
and the second model included all school and neididod variables. This allowed us to
present a model with fewer missing values. Theehaathout the variable percentage
truancy had a very similar odds ratio to our basozlel and the final model had a slightly
higher odds ratio compared to the basic model.aRigss, our main findings from the
school and neighborhood in the second manuscript b&sed on the onset variable as

opposed to the limited variable.
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We also did analysis on our other missing valu@ar initial analytic sample had
a sample size of 6,795 out of the 8,984 participarithis was close to 80% of the full
sample. Many of these values were missing frontkiienic health surveys. Bivariate
analyses comparing the difference between the amample and this missing data
revealed the exposure, and the variables 2-pacersefold and gender are not
statistically different. However the variablesrgra’s education and age were
significantly different in our bivariate analyse®verall, our initial samples were biased
for more educated parents (by a quarter of a graé)comprised of younger participants
by 3 months.
Academic and Psychosocial Variables

Most of the academic and psychosocial variablésréiatively few missing
values based on the general inaccessibility of soinigese objective measures including
grade point average, cognitive score, depressivggyms score and absences from
school. This was partly due to the way these b&sgmwere developed (Section 2.1).
Out of the academic variables, those that repeatgdde had the lowest amount of
complete values (nN=5943). This variable was iljtiaot used when we first added
academic variables in paper 1. This was doneghgrbecause it was correlated with
some of the other academic variables (cognitiveesag-0.39 and grade point average:
r=-0.30) but it was also because we did not waiialve more missing values in our
model. In paper 1 and paper 2, we had severardift models that added different
combinations of academic and psychosocial variablgsther as well as certain models
that added these variables individually. Theseetwshowed similar effects. In paper 2,

our chronic health exposures (limited by and on$ehad smaller sample sizes, so we
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did not include some psychosocial and academiabkes that we have included in paper
1. Missing data analysis for paper 1 and paper 2¢ademic and psychosocial variables
show that the amount of each exposure is similarsaanissing values and the analytic
sample (See Appendix). For each pathway of thaatied analysis, the sample size was
restricted to only the complete case subjectserfitiral pathway where exposure and
mediator were both added in the model.
Misclassification

Misclassification of the exposure or outcome carmpimblematic in a study.
Chronic health conditions as an exposure can lieultfto measure due to their dynamic
nature, including differences in the overall defon of chronic conditions. In our study,
we reduced the misclassification error by definthgonic health conditions based on
whether the participant ever reported having amlrbealth condition from two
different time periods (1997, 2002). However, s not include participants that
develop a chronic health condition after 2002. SEhmeasures were entirely based on
self-reported (2002) or parent-reported (1997) sys\that may be subject to
measurement error. We are not implementing angotibe test or receiving medical
records to prove that these participants had cbregalth conditions. As shown above
from the original questionnaires, these surveysaaking slightly different questions.
The 1997 parent survey asked if the participant bad a chronic health condition. The
2002 youth survey asked if the participant was eNagnosed with a chronic health
condition. These capture different chronic hepHrticipants. These differences in the
guestionnaires subject the youth to exposure nssifieation. In 2002, participants that

have developed a chronic health condition but widandt seek health care would not be
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counted as having a chronic health condition. rAftavariate analysis, we found that
there were more participants that had a chronidition in 2002 compared to 1997.
This seemed reasonable as the youth are oldenatigtie analyses also revealed
percentages for specific types of chronic healtiddeons, such as asthma and cancer,
that were similar to prior childhood and adolesa#onic health condition literatite

We also tried to improve upon our categorizatibexposure by implementing a
prior consensus definition for chronic health ceiodi used in Mokkink et al and the
variable that asked respondents to delineate ffeedf/chronic health condition
reported:® This framework allowed for a potential improvernencategorizing our
exposure. Both the initial classification of chiohealth condition as well as the updated
categorization was implemented in our analyses.aldf@ examined different measures
that included type of, youth limited by, onset aflayouth limited and having early onset
of chronic health conditions measures to betteewstdnd the association of many
chronic health condition measures on poor educalt@itainment.

Educational attainment defined as if a high schiygloma or GED was
completed by 21 years of age may be subject toumeaent error. A similar outcome
measure was used for receiving a high school diglonobtaining a GEB. We
conducted univariate analysis which showed more 816 of the sample completed
high school or a GED by 21 years of age, whichnislar to prior high school and GED
completion in the educational literature. Bivagianalysis with confounders and other
variables including participant’s gender, participgarace/ethnicity, and parental
education showed associations that are repressntstprior educational attainment

literature. This gave credibility to our outcomeasure. Overall, the errors from the
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exposure and outcome were most likely non-diffeaémisclassifications that affected
exposed and unexposed similarly and bias the setitard the null hypothesis (that
there was not an association between chronic heaittitions and poor educational
attainment).

We assessed many potential confounders in ouoaader analysis. This
reduced the chances of residual confounding. ©héanders that were measured may
also be subject to misclassification as well. dn&te analyses of all potential
confounders were conducted.

2.3 Statistical Approaches to Test Hypotheses

Power Analysis

A power analysis is traditionally implemented befeonducting a study when
there is primary data collection. Having suffidipower reduces Type Il errors, which
are when an investigator rejects the alternatiy@othesis (true effect) when in fact there
is a true effect. An adequate sample size iafito having sufficient power to detect
associations. If the power is too low to detecaasociation with a fixed set of
participants, the researcher may not be able &ctlah effect when there is a true effect,
and this would be detrimental to a study. Thewefors important to conduct a power
analysis when the sample size is fixed. Also,\agyacalculation from previous literature
may aid in determining the approximate sample seaded to conduct a study.

Our study conducted power analyses based on tbeiassns studied for each
paper. For the first manuscript that examinedagsociation between chronic health
conditions and educational attainment, the powalyars implemented a two-sample

proportional test (two tailed). Power was calcedbtto examine if there was sufficient

61



sample size to determine whether an effect caddmified in the association between
chronic health conditions and their educationaiathent using SAS 9.2. The SAS
power procedure, proc power, was implemented imatt the power from a two-sample
proportional test. The proportion (percentageyafth who reported chronic health
conditions and did not attain a high school degre@ED was compared to the
proportion of youth who did not have chronic healdmditions and did not attain a high
school degree or GED.

Results from this analysis found youth with chrdméalth conditions have a
smaller percentage of participants who had comglietgh school or a GED by 21 years
of age. There were 1558 students (22% of theleigsample) who reported ever
having a chronic health condition in 1997 and 208&ong youth with chronic health
conditions, 15% did not receive a high school dipdoor GED prior to becoming 21
years of age. Among youth without chronic heatihditions, only 12% of youth did not
receive a high school diploma or GED prior to becwn®21 years of age (n=5558).
Using a likelihood ratio chi-square two-sample mndjpnal test, the power estimate was
0.98 with weighted percentages (two tail). Thdigated that there was a 98% chance of
detecting a significant difference (alpha=0.0%h#re was, in fact, a difference between
reported chronic health conditions compared tolyawithout chronic health conditions
and poorer educational attainment. This analysis an estimate and did not take into
account covariates, which may change the differéeteeen proportions.

We wanted to determine whether we would have enpogler for our mediation
analysis for youth that reported cancer, diabetepibepsy compared to youth who did

not report a chronic condition. Among youth witemcer, diabetes and epilepsy (n=118),
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20% did not receive a high school diploma or a Giy[21 years of age. Among youth
who did not report a chronic health condition (n38f 12% of them did not receive a
high school diploma or a GED by 21 years of adg¢sing a likelihood ratio chi-square
two sample proportional test the power estimate @v&s with weighted percentages
(two tail) which means that there was a 77% chafcketecting a significant difference
(alpha=0.05) if there was, in fact, a differenceasen youth with cancer, diabetes and
epilepsy compared to youth without chronic heatthditions and poorer educational
attainment.

The second paper examined youth limited by a ¢btoealth condition, early
onset of chronic health condition and youth limigel had early onset of a chronic
health condition. The variable limited by a chwhealth condition was based on
whether youth with a chronic health condition repdrthat their chronic condition
currently limited them in 1997 or 2002. For thswer analysis, the proportion
(percentage) of youth who were limited by theirastic health condition and did not
attain a high school degree or GED by 21 yeargefveas compared to the proportion
that did not attain a high school degree or GERbyears of age.

There were a total of 559 participants that hadralition that currently limited
them “a lot” or “a little.” Among youth currentlymited by the chronic health
conditions, 17% did not receive a high school dipdoor GED prior to becoming 21
years of age. Among youth who did not report ot condition, only 12% did not
receive a high school diploma or GED prior to berwn21 years of age. In these
proportions, there were 553 participants who wenged by their chronic health

conditions and 5731 patrticipants who were not kahiby a chronic health condition.
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Using a likelihood ratio chi-square two-sample mndjpnal test, the power estimate was
0.97 (two tail) which means that there was a 97%nchk of detecting a significant
difference (alpha=0.05) if there was in fact aeléince in youth reporting being currently
limited by their chronic health condition compated/outh who did not report a chronic
health condition and poorer educational attainmdimis analysis was an estimate and
did not take into account covariates, which mayngesthe difference between
proportions.

Early onset of a chronic health condition was messwhen it was reported how
old the participant was when the chronic healthd@ton was first identified, diagnosed
or noticed. Youth that reported having a conditbi 2 or younger (75% of the earliest
conditions) was considered early onset. Amongdlyauth early onset of chronic health
conditions, 16% did not receive a high school dipdoor GED prior to becoming 21
years of age. Among youth with later onset of ailc@onditions, 14% did not receive a
high school diploma or GED prior to becoming 21rgeat age. Among youth who did
not report a chronic condition, 12% did not receavagh school diploma or GED prior
to becoming 21 years of age. In these proportibese were 975 participants who
reported early onset of a chronic health condiind 5558 participants who did not
report a chronic health condition. Using a likeldkdl ratio chi-square two-sample
proportional test, the power estimate was 0.98 (ailpwhich means that there was a
98% chance of detecting a significant differendph@=0.05) if there was in fact a
difference in youth reporting being currently liedtby their chronic health condition
compared to youth who did not report a chronic theadndition and poorer educational

attainment.
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Initially, there was also an attempt to detectedénces in disease duration and
educational attainment using only youth particigahtt reported onset of a chronic
health condition. Based on our power analysesetweuld not be enough power to
measure disease duration either continuously egoaitcally (high duration versus low
duration) using only the participants that repoxtedet of chronic health condition.
Duration was measured by the age of the participéien the chronic health condition
was reported subtracted by the onset of a chragatttncondition. The longest duration
was used if the participant reported a chronictheadndition’s duration in both 1997
and 2002.

Our first power analysis used duration as a contisumeasure. This required a
comparison of group means for youth who did orrdbtigraduate from high school or
received a GED by 21 years of age. There werellpagticipants who reported duration
for their chronic health condition in 1997 or 20@Z% of youth reporting a chronic
condition). This power analysis only included #ds321 subjects. We wanted to
determine whether we could examine only the pgaicis that reported a duration.
Among youth who graduated from high school or neegia GED by 21 years of age, the
mean chronic health condition duration was 7.93g/€atandard Deviation (with
weights) =281.89, n=1076). Among youth who did graiduate from high school or
received a GED by 21 years of age, the mean chtwatth duration was 7.56 years
(Standard Deviation (with weights) = 297.44, n=24%he estimated power was .05
(two-tailed). This indicated that there was a 5%rade of detecting a significant
difference (alpha=0.05) if there was in fact aeli@nce between durations for youth that

did or did not complete high school or obtain a G211 years of age. This analysis
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did not take into account covariates, which mayngeahe adjusted means. Overall, due
to power considerations we cannot adequately coagifferences continuously among
youth that only reported duration of a chronic teabndition. Next, we examined these
1,321 participants categorically as well.

There was also not enough power to measure duregi@gorically. After
looking at a frequency of reported duration, yowtio reported duration of 8 years have
a cumulative frequency (from 0 years — 8 year§38h, the closest cumulative
frequency to 50%. For this power analysis, theas division between youth who were
considered long duration (8 years or more, n=6A8)y@uth who were considered
shorter duration (7 years or less, n=627). Thentton (percentage) of youth who had
a long duration of the chronic health condition andinot attain a high school degree or
GED by 21 years of age (16.0%) were compared tptbeortion of youth who had a
shorter duration of the chronic health conditiod did not attain a high school degree or
GED by 21 years of age (15.5%). Using a likelthoatio chi-square two-sample
proportional test, the power is 0.08 (two-tailedjieir means that there was an 8%
chance of detecting a significant difference (afh@5) if there was in fact a difference
in youth reporting having a long duration compateednly youth with a chronic health
condition with a shorter duration and poorer edooal attainment. Due to power
considerations, we cannot adequately compare €iftes categorically among only
youth that reported onset of a chronic health domdand therefore we cannot measure
duration. However, as shown above, we had sigmfipower to examine the association

of early onset compared to youth without a chrdwalth condition and their educational
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attainment. Based on these power analyses, wemgpited those without a chronic
health condition as our comparison group.

The association of youth limited and had early bon$ehronic health condition
and poor educational attainment was also incorpdriat paper 2. Combining onset of a
chronic health condition and youth limited by aarhic health condition captured an
extremely high-risk group and may better captueedynamic nature of chronic health
conditions. Combining youth limited by a chrongalfth condition and early onset of a
chronic health condition may be an effective estarar duration. For example, if the
participant first identified the chronic health diion when they were 15 and at the time
of the interview was not currently limited by thenclition, the duration should not be
based on the participant’s interview age. Thereewl@6 participants that were both
limited and had early onset. Youth that did ngore a chronic health condition were the
comparison group (n=5731).

For this power analysis, the proportion (percentafgouth who were limited
and had early onset and did not attain a high dategree or GED by 21 years of age
was compared to the proportion of youth that ndtrait report a chronic health condition
and did not attain a high school degree or GEDDbyéars of age. Among youth
limited and had early onset, 18% of youth did maive a high school diploma or GED
by 21 years of age or younger. Among youth indbmparison group, only 12% of
youth did not receive a high school diploma or GB[R21 years of age. Using a
likelihood ratio chi-square two-sample proportiotest, the estimated power was 0.975
(two-tailed), which means that there was a 97.5&mch of detecting a significant

difference (alpha=0.05) if there was in fact aeliénce with the early onset and
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limitation group compared to youth not reportinghaonic health condition and poorer
educational attainment.

In the third paper, we examined moderators withenvariable chronic health
conditions and educational attainment. The varialblether or not the participant had a
chronic health condition was used. Among youthhwlironic health conditions, 15%

did not receive a high school diploma or GED ptebecoming 21 years of age. Among
youth without chronic health conditions, only 129 dot receive a high school diploma
or GED prior to becoming 21 years of age (n=55383ing a likelihood ratio chi-square
two-sample proportional test, the power estimate 88 with weighted percentages
(two tail) which means that there was a 98% chafcketecting a significant difference
(alpha=0.05) if there was, in fact, a differencéasen reported chronic health conditions
compared to youth without chronic health conditiang poorer educational attainment.
This analysis was an estimate and did not takeaotount covariates, which may change
the difference between proportions. Based oretheslyses we had sufficient power
(approximately 80%) to determine associations.

Overall Analysis

Bivariate analysis of the exposure, confoundaradamic, psychosocial,
neighborhood and school variables were comparddyemth who completed high
school or GED by 21 years of age based on chi-scuradl t tests. Wald chi-square tests
and percentages were conducted using proc surgeylMeans were conducted using
proc surveymeans and proc surveyreg was used amdbtalues. In addition, bivariate
analysis of academic and psychosocial variablegpeoaa to chronic health conditions

were conducted. School and neighborhood-levebfaatiere also compared to chronic
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health conditions and the outcome. An alpha le¥6L@5 was used throughout the
analysis unless otherwise specified.

Multivariate logistic regression was used to eat@rthe association of chronic
health conditions and educational attainment. Bupgeylogistic was used controlling
for the complex survey design that included sumveights, clusters and strata. A
customized sample weight controls for oversampdind was based on the number of
rounds used in the analysis. The primary samplimts (sampling clusters) were used to
control for clustering. Strata revealed the paéats involved in the two different types
of samples used: cross-sectional and oversample.

2.4 Assessment of Potential Mediation and Interaain Effects

Mediation and Effect Modification

Mediation analysis was implemented using Baronkehy methodologi® A
mediator as described in Baron and Kenny methogatagst satisfy three conditions: (1)
the independent variable is significantly assodatéh the potential mediator, (2) the
potential mediator must be significantly associatétt the dependent variable and (3)
the dependent variable is significantly associatgd the independent variable but when
the mediator is added, the association is no logsig@ificant. Multivariate logistic or
linear regression was implemented to determine lvenghe associations met Baron and
Kenny conditions. If the mediator was continuahgen proc surveyreg was used.

The categorized chronic health conditions measoudepaor educational
attainment adjusting for confounders was utilize@évaluate mediators. All academic
variables and depressive symptoms were examinpdtastial mediators. A Sobel test

was also conducted on mediators that met BarorkKandy criteria. Using a test statistic
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and p-value, the Sobel test examines whether athgp@aed mediation effect is
significantly different compared to not having adwaion effect. The Sobel test
examines the pathways from the exposure to theatwrdas well as the mediator to the
outcome. It additionally requires standard erafrthese pathways.

Effect modification was determined by backwardeden with a model that
added interaction terms from the school and neididamml factors and chronic health
conditions (See Section 2.5 Model Specificatiofifie core covariates and a 2-parent
household were used in the model along with theraation terms for each covariate
with chronic health conditions. If the final modsintained interaction terms that had a
p-value of 0.05 or less, these variables wereisg@t Stratification categories for the
effect modification were based on the mean.

2.5 Model Specification

Model Selection

Overall, none of these potential confounders (iradigl, family, school and
neighborhood variables) changed the associatiexpdésures and poor educational
attainment by 10%. Each of the variables was assatwith poor educational
attainment in the bivariate analysis. Therefore@hg on the past literature and past
models with U.S. nationally representative samfitas examined the association of
chronic health conditions and educational attairmé&s shown in Section 2.1, we have
core variables that were based on the past literatlihese variables (gender,
race/ethnicity, age and parent education) weraided in all analysis. This comprised

our core analysis model.
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Other potentially confounding variables (see Secfd) that were not as
frequently used in the literature as the core wemwere also examined. We added one
additional variable, 2-parent household. Thisalalg represented an important stress
measure on the household. We also examined whatlyerariables contribute to
multicollinearity.

Multicollinearity

Along with the variable specification, we also enaed whether these variables
contributed to multicollinearity. Using the SASopedure proc reg and our sample
weights, we determined the variance inflation faetod tolerance of each of these
variables. A variance inflation factor of greatean 10 or a tolerance of 0.10 warrants
further investigation. Based on these standangsetwere no variables in the models
that contributed to multicollinearity. A correlati analysis on each variable was also
conducted.

Selection Methods for Neighborhood and School Faate (Paper 1 and Paper 2)

To the best of our knowledge, neighborhood andaldactors have never been
applied to the association of chronic health cood# and educational attainment. This
was why we limited these variables through forwsetkctions in paper 1 and paper 2. A
forward or backwards selection are methods to deter whether or not a variable
should be kept into the model. A forward selecBtarts with a core model and untested
variables are added to this model until a final elasl identified. A backwards selection
starts with all the untested variables in the maahel removes the variables until a final

model is identified.
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Each of these methods has drawb&¢ka. drawback of a backwards selection is
that variables that are dropped may be signifiedr@n added to the final reduced
model®* A forward selection as opposed to a backwardsceh was employed because
we had an existing robust mod&l This ensured that if variables added to the ousdel
were significant they would be added to the finaldel. Using a forward selection
seemed more prudent compared to starting witthallintested variables and removing
these variables with backwards selection.

Forward model selections were conducted with cemplurvey design using proc
surveylogistic based on a SAS macro designed byg\Maand Shin, H&® This method
uses the p-value of the candidate effect with th& Sommand slentry. If the p-value of
the candidate effect is less than the specifiedlpes then this candidate effect enters the
model. Our previously selected individual-levetighles were kept in these models for
forward selection.

There are multiple strategies for trimming varesbdnd some of these are
controversiaP® Initially we examined each forward selection wétitering effects
having a p-value = 1.0. This allowed us to idgntiife order that each variable was
introduced into the model and provided contextsklection criteria. Overall, we
concluded that all forward selections would useaicance level of 0.05 for entering
effects. We made a determination based on thaliforward models and the literature
that this criterion gave a proper representatiotnefneighborhood and school variables.

For our first paper, we conducted two forwarasgbns for our neighborhood

and school variables. The first forward selects@s conducted before we had onsite

access at the Bureau of Labor Statistics. We didise this selection in our final

72



analyses. County-level neighborhood data frongdwoded disc and publicly available
school data were used in this forward selectionr i@itial model had all individual —
level variables that we selected above (gendee/ettmicity, age, parent education, 2-
parent household). Neighborhood and school vaasathlat met entry criteria were
included, p-value < 0.05. Through our forward se¢s, we included type of school.
None of the neighborhood county-level met theserca. However we added county-
level neighborhood education as it representedtdisé fit compared to all other
neighborhood variables.

Secondly, forward selections were conducted omsitee Bureau of Labor
Statistics and used census tract-level neighborldataland school factors. For youth
who had a chronic health condition, a forward dedecvas determined that included
neighborhood education, neighborhood income, 5-tgsanher turnover, teachers with
advanced degrees, type of school, percentage yrantcpercentage of students that are
Non-Hispanic White.

For our second paper, forward selections were wcted using youth limited by a
chronic health condition, early onset of a chrdrealth condition and youth limited and
had early onset of a chronic health conditionsesiEhselections yielded similar results
except for the exclusion of census tract-level hlieaghood education.

Selection Methods for Paper 3

A backwards selection was conducted that evaluatedhctions effects in
multiple regression from a series of neighborh@athpool and family factors outlined by
Jaccard and Turiéf. In their book/nteraction Effectsin Multiple Regression, they

specify that a backward elimination strategy camsed for multiple-interaction
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effects®® A model that includes all of the interaction terim used and compared to the
fit of a model that drops a particular term of net. Some analysts evaluate one
interaction and if this is eliminated then the ramrag interaction terms are evaluated
without the eliminated term. This is the methodused in our study.

2.6 Assessment of Model Assumptions

Logistic regression model assumptions involve Wwaethe model fits the data
and the observations are all independent. Eaobredison is a particular participant in
the study. Based on the goodness of fit chi-sqteste these models fit the data well
(p<0.01). Interaction terms were determined farrmaodels in the third manuscript. The
model building techniques that were used inclug&dconfounding analysis, (2)
multicollinearity analysis and (3) forward and baekd selections. These procedures
allowed us to create superior, parsimonious madtieismet model assumptions.

2.7 Limitations

A limitation of this research was that the studysva secondary data analysis.
Measures were not developed to answer these hygesthd he measures are based on
self-reported, parent-reported and principal-reggbrbformation that are subject to
measurement error. In logistic regression analygoutcome must be discrete.
Residual confounding may occur if there is not grogdjustment for unmeasured or
unavailable variables. Another limitation is waategorizing chronic health conditions.
We tried to classify chronic health conditions lthea type reported. Throughout the
papers, our analyses are an improvement from pésgarization because we include
types and onset of chronic health conditions a$ ageyouth limited by chronic health

conditions. However, there were still limitatianserms of sample size. There were
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several missing values from the school-level. &ditional study limitations please

refer to Section: 6.2 Strengths and Limitations.
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Abstract

Background: Youth with chronic health conditions are potemyiait risk for poor
educational outcomes. This study examined thecéggm between types of chronic
health conditions reported during childhood andestence and their impact on
educational attainment. The youth’s school andh®rhood environment and potential
mediating factors from academic and psychosociahlkes were investigated.

Methods: Using the National Longitudinal Survey of YouttCehort 1997, multivariate
logistic regression models were fit to estimateabgociation between types of childhood
and adolescent chronic health conditions and etuadtattainment, adjusting for
confounders. Baron and Kenny methodology was tségst for the mediation of
academic and psychosocial variables.

Results: Youth who reported ever having a chronic heatthdition had higher odds of
not completing a high school diploma or Graduataitajency Degree (GED) by 21
years of age compared to youth who did not repohranic health condition, OR: 1.47
(95% CI: 1.22 - 1.76). Specifically, youth withtlasia, OR: 1.63 (95% CI: 1.31 - 2.02)
and youth with cancer, diabetes, or epilepsy, Q86 95% CI: 1.13 — 3.37) had higher
odds of poor attainment. Academic and psychoseeidbles attenuated this
association. For students who reported cancdoetks, or epilepsy, the variables
absences from school, repeated a grade and defregaiptoms score were considered
mediators.

Conclusion: Youth with chronic health conditions had lower ealumnal attainment.
Students with cancer, diabetes or epilepsy whoahaidh number of absences, had

repeated a grade or had a high depressive symstoons were particularly impacted.
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INTRODUCTION

There are an estimated 32 million children thatenity have at least one of twenty
chronic health conditions [1]. In the past foucadges childhood chronic health
conditions have quadruplg?]. There are similarities with respect to howleanique
chronic health condition affects youth [3]. Thebddren constantly live with their
condition and may require hospitalizations, homathecare, and extensive medical care
[3]. They may have a host of medical burdens camgded by everyday life challenges
including completing high school or a Graduate kaglgncy Degree (GED).

Although previous literature in the U.S. has beexed with respect to the
association of chronic health conditions and edonat attainment [4-6], more recent
studies have identified a significant associatietween childhood chronic health
conditions and poorer educational attainment [7,8ktudy in 2011 by Maslow et al
using the National Longitudinal Study of AdolescElsalth assessed the association
between childhood chronic health conditions anccational attainment [7]Young
adults with chronic health conditions were sigrafity less likely to graduate high
school and gain employmeowmpared witthealthy young adultslt was concluded that
a lack of a consensus definition for youth withashic health conditions is partially
responsible for different results across studigbénprevious work [7]. In a review of
childhood chronic health condition definitions, Vaar Lee et al found discrepancies
between studies with respect to type and sevefithimnic conditions [9]. Expanding
upon this literature, Mokkink, van Der Lee et alel®ped a consensus definition of
childhood chronic health conditions designed fa inslarge, epidemiological studies

[10].
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Studies have shown that asthma is unique amormgichinealth conditions and
may need to be separately evaluated. For exagiepared to young adults with
asthma, those with non-asthmatic chronic healtlditioms had significantly worse
outcomes for high school or GED completion, emplegimwelfare and received more
disability benefitd7]. Young adults with asthma were found to haveebetiucational
attainment outcomes compared to those with caddsetes or epilepsy [7].

A study by Haas and Fosse determined that setfrteg health was associated
with educational attainment and they suggestedthibssociation was mediated by
academic and psychosocial variables (i.e. absegade point average, feeling safe at
school and cognition) after adjusting for demograpiariables [11]. Since self-reported
health can be physical or psychological, the peecamponent that contributes
significantly to poorer educational attainment remd unknown. Haas and Fosse
indicated that academic factors explained mosh@fissociation between self-reported
health and educational attainment [11]. Theirltessuggest exploration of contextual
factors from the school, neighborhood and famibt thhay influence this association is
needed. This rationale supports a social ecolbgmaroach.

The purpose of our study was to examine the imihattchronic health
conditions or specific types of chronic health atinds may have on a youth’s
educational attainment. By implementing a soatal@gical framework, the results of
the present study may reveal influential contextaedors involved in the association of
chronic health conditions and poor educationalratiant from the youth’s family,
school and neighborhood. The influence of academicpsychosocial factors on this

association including potential mediation was afs@stigated.
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METHODS

Study Sample

This study was a secondary analysis that used #tiemal Longitudinal Survey of Youth
— Cohort 1997 (NLSY’97), a publicly available datflL2]. The NLSY'97 is a
nationally representative cohort of 8,984 youthsdag? to 16 as of December 31, 1996
[13]. Non-institutionalized households were sedddrom 147 primary sampling units
and screened for eligible participants. Data veetkected in 1997 and participants were
followed through 2009 to examine the youths’ traasifrom school to work and
adulthood [13]. Baseline parental and youth one-hour interviewsveenducted in
1997. These interviews asked about the youthlslltbod as well as their health status,
academics and schooling. Our dataset includedbas through 2009 [12].

Additional information was obtained from the stoti high school transcripts
and a cognitive examination, which were also plpbwailable. We acquired on-site
access at the Bureau of Labor Statistics that geal/the participant’s primary sampling
unit and census tract residence in 1997. The setngct information was merged with
Census 2000 information and student data [14]uriesy of schools the students
attended in 1996 and 2000 was linked to studeiat dat
Measures
Exposure — A childhood or adolescent chronic headtidition was operationalized from
the parent survey or the youth survey. A parerg asked in 1997 if the participant ever
had a chronic health condition. The participansasked in 2002 if they had ever been
diagnosed with a chronic health condition. Twdidet periods served to better

represent the dynamic nature of chronic health itiomd. If the parent or participant
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reported that the youth ever had a condition atajribese times, this was recorded as a
chronic health condition.

At each interview, the participant or parent wslsea to delineate the specific
chronic health condition. The parent survey’s oeses included asthma, heart
condition, anemia, diabetes, cancer, epilepsy,ofimer. “Other” included infectious
diseases, Human Immunodeficiency Virus (HIV)/Acgdilmmunodeficiency Syndrome
(AIDS), kidney, allergies, other sexually transemittdiseases or other. The 2002 youth
survey responses included asthma, cardiovasculaast condition, anemia, diabetes,
cancer, epilepsy, HIV/AIDS, sexually transmittedaises other than HIV/AIDS and
other.

From these responses we categorized chronic healttitions for supplementary
analysis using Mokkink et al's consensus defini{ib@]. The criteria are based on
whether the chronic health condition is presentnfore than three months, will likely
last more than three months, or has occurred thresss or more during the past year and
will most likely reoccur again [10]. Based on tbesiteria, the chronic health conditions
that were not included in our categorized measuwe\allergies, anemia, infectious
diseases and other sexually transmitted diseases.

We classified chronic health conditions into tbkdwing four groups: (1)
asthma, (2) cancer, diabetes, or epilepsy, (3) laar cardiovascular conditions and (4)
other. These categories were developed basedsbtitpeature that showed that non-
asthmatic chronic health conditions (defined asegrdiabetes or epilepsy) are more
severe in terms of educational attainment compradthma [7]. Cancer, diabetes or

epilepsy was also grouped together due to smalliosheal sample sizes. Out of all other
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chronic health conditions, heart and cardiovasaudaditions had the largest prevalence.
Consequently, we were able to have these conditisrssseparate category. The rest of
the chronic health conditions were combined togstite the fourth category, “other.”

Six percent of the sample reported more than anenec health condition.
Multiple conditions were categorized accordinglte tlisease that the previous literature
reported having the highest impact on educatiottairement.

Outcome — Educational attainment was defined agptetion of a high school
degree or GED by 21 years of age. Participantg wsked at each survey period when
or if they had completed high school. The NLSY®#ff created measures that
incorporated the month and year each student hagleted a high school degree or a
GED. These measures were used in our study.

Covariates — Variables from the neighborhood, sEHamily and individual were
selected based on past literature and theory fmoon models of chronic health
conditions and educational attainment. Individagél control variables were collected
from the parental and youth surveys. Academicmsyghosocial variables were chosen
from the previous literature. Individual levelbaemic variables were collected from
transcripts, the youth surveys and a cognitive texlividual level psychosocial
variables were also collected from the youth susve§chool level variables were
collected from the school surveys accessed orasitee Bureau of Labor Statistics.
Neighborhood level variables were collected from ¢ensus tracts in which each

participant resided in 1997.
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Individual Level: Control Variables
The following control variables were consideredeceariables and used in all analyses:

(1) participant’s age(2) participant’s gende(3) participant’s race/ethnicity4) parent

education level.These variables have been used frequently ipdkeliterature on the

U.S. population and were all collected at basahn®97 [7, 11]. We also included

whether or not the participant in 1997 had a 24pianeusehold The number of parents

in a family is an important variable because irespnts a stressor from the household.
Participant’s race/ethnicity was categorized asBlack, Non-Hispanic, (2)
Hispanic (3) Mixed Race, Non-Hispanic, (4) Non-Blablon-Hispanic. This variable
was categorized by survey staff and incorporatedl897 race and ethnicity questions,
parent’s background, and household oversampliragrmdtion. Mixed Race- Non-
Hispanic was only 1% of the sample. Consequetitly,category was combined with
Black, Non-Hispanic. The Non-Hispanic and Non-RBlaategory was 94% White but
also included every other racial and ethnic grapgorted. Parent education level was
assessed by the highest grade that the mothether feompleted. This was based on a 0
(no previous education) to 20 (8 years of collegmore) scale.
Individual Level: Academic Variables
The Computer Adapted Test - Armed Services Vocatidptitude Battery (CAT-

ASVAB) was used to assess a participant’s cognitive scbines examination was

administered to participants in 1997 or 1998 andaias four sections: (1) mathematical
knowledge, (2) arithmetic reasoning, (3) word knexge and (4) paragraph
comprehension. Sampling weights based on age apgieed and aggregate verbal and

math scores were computed. Percentile scoresagsrgned ranging from 0-99. An
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exhaustive review of the validity of the CAT-ASVARBas conducted [15]. Factor
analyses were performed using the NLSY’97 and sachion showed good content
validity [15]. The CAT-ASVAB has an overall estited reliability of 0.97 [16].

Grade point averag&PA) was calculated from student’s high schaahscripts.

This information was collected in two stages. Baipts were first obtained in 2000 for
students born in 1980 and 1981. Another colleatigrle was performed in 2004 for all
students including those that were missing trapsarformation from the first data
collection. A participant’s grades were weightgdloe quality of credits received by the
Carnegie weighting system [12]. Scores ranged ddnto 5.0.

Absences from schoalere identified by the maximum number of days regab

absent in either transcripts or the youth survElye number of absences during the 1997
fall term was self-reported by participants andribenber of absences for the 1999, 2000
and 2001 school years were determined from trgstscrif transcript information was
missing in these years, self-reported absences wseick

The number of grades that the participant evezatgul in elementary school,

middle school and high school was used to assessipants that had repeated a grade

A cumulative measure was constructed by survey thiaf incorporated the 1997 parent
survey and follow up youth surveys. This variabbes categorized into “2 or more
repeated grades”, “1 repeated grade” and “Nevezatepl a grade.” For the mediation
analysis, this variable was collapsed into “Evereiged a grade” or “Never repeated a

grade.”
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Individual Level: Psychosocial Variables

Whether the participant felt safe in scha@s operationalized by a question in the 1997

youth survey, with responses on a 4-point Likealescanging from “strongly agree” to
“strongly disagree” [12].

The number of depressive symptosesre was assessed by the Mental Health

Inventory-5 (MHI-5) [17, 18], and was transformecdkt score of 0-100 by a linear
transformation. The inventory was assessed biyfiam 2000 through 2008. The
score from 2000 was used unless a response wasgnisswhich case the 2002
response was added (n=398, 4%). A higher scorgepassentative of more depressive
symptoms. The Cronbach alpha for the MHI-5 is @B8& has been examined and
validated in many large populations [19, 20]. MidI-5 is a short screening
guestionnaire that cannot be used to generaterafqsychiatric diagnosis [18]. Cut-
offs for depression have been studied but therenblseen a widely accepted cutpoint
[21, 22, 23].

Substance abuseas determined by three questions asked in 1987 i

participant ever smoked, ever drank alcohol or eiged marijuana. The categories
created were (1) if the participant reported usihghree, (2) reported using any of them
but not all three, or (3) reported using none.

Finally, a participant being_a victim of bullyivgas operationalized by two

guestions: (1) whether the participant reportedidpai victim of repeated bullying before
age 12, (2) whether the participant reported baingtim of repeated bullying from 12 —

18 years of age. The questions were asked in 4887999, respectively. If the
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participant responded yes to either question thengwategorized as being a victim of
bullying.
Community Level: Neighborhood

Neighborhood educatiomas determined from Census 2000 and operationdiiy¢de

percentage of people with less than a high schegiled from the census tract.

Neighborhood Incomeas assessed by the median household income éfid@8 the

census tract. Variables were tested continuously.
Community Level: School
In 1996, the National Opinion Research Center (NPR€pared surveys to send to all
schools with a 12 grade within each primary sampling unit. A comai@rdatabase was
used to determine eligible schools. New schodas phrticipants attended after the
baseline year as well as the original schools wareeyed in 2000. These school
assessments were known as the School Surveysiatfable was missing in 1996, the
2000 survey was used.

From the School Surveys, the following variablesewsed: (1) school typ€)

percentage of Non-Hispanic Whit€8) percentage of teachers with advanced degrees

(4) 5-year teacher turnovgb) percentage truan@and (5) school type.

School type was categorized as (1) public ang@pate. This variable offered
many types of schools but was collapsed into thesegroups due to limited sample
size. Percentage of Non-Hispanic Whites and p&aigerof teachers with advanced
degrees were analyzed categorically. The disiohuif these variables was examined
and the sample mean was used to ensure similalesamp for higher and lower

categories. In examining racial achievement diifiees, Nettles et al determined that
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having a higher or lower categorical percentagelute students in the school affected
the achievement of all students in the school [Z#]je percentage of students with
advanced degrees was initially analyzed contingouStom examining the data, slight
percentage differences did not properly displayetifiect on educational attainment.
Analysis

Descriptive statistics on types of chronic heatihditions and covariates were
performed. Each of these variables was comparbagjtoschool completion by bivariate
analysis using either a chi-square test or a t-tektltivariate logistic regression was
used to test the association between chronic heatttitions and not completing high
school or a GED by age 21, controlling for sociodgnaphic variables and examining
the influences of academic and psychosocial vaslas well the youth’s neighborhood
and school. Multiple models were fit with variozetegories for chronic health
conditions implementing SAS 9.2 (SAS Institute, \C&NC). Proc surveylogistic was
used to estimate odds ratios. Only complete cases used. The analytic sample for
our final model was n=6,795 (Figure 1). The schaolables had many missing values
(n=3760). A missing data analysis revealed thasmg values from the school and
neighborhood were similar to the analytic sampkeldaon the exposure and
confounders. However it was determined that tlayéic sample had a significantly
higher parent’s education level (by half a grage&ds comprised of an older population
(by 14 months) and had a higher percentage of Nispanic, Non-Blacks (by 3.6
percent). A model comparison revealed that theratids for our main association were

very similar for missing school values versus thalgic sample.
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Baron and Kenny methodology was used to determivether each academic
and psychosocial variable was considered a fulliated[25]. There were three main
criteria that needed to be satisfied (Figure 2thR required that the independent
variable was significantly associated with the maeati. Path b required that the mediator
was significantly associated with the dependentbée. Path c required that the
independent variable was significantly associatéll the dependent variable but when
the mediator was introduced the association wdemger significant. For mediators that
were represented continuously, the SAS proceduoe, Jurveyreg was used to estimate
Path a. If a mediator satisfied Baron and Kengyjiteria, a Sobel test was conducted.
All models controlled for the complex survey desajrihe NLSY '97 using customized
survey weights, primary sampling units and strata.

Model Selection

Variables were defined from the previous literatuseng nationally representative US
samples. Each confounding variable did not coatelto multicollinearity. Gender,
race/ethnicity, age of the participant from theividbal level, as well as whether the
family included both parents were confounders adletd for in the analysis. This group
of variables along with our exposure created aualfmodel.

Factors Added to Final Model

Academic, psychosocial, school, and neighborhoodbies were added separately to
the final model. To the best of our knowledgeghbibrhood and school variables have
never been studied in the association of chroradtthheonditions and poor educational
attainment but fit with our social ecologic appreadNeighborhood and school variables

were restricted through a forward selection usil®A& macro [26]. Since we had a
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robust core model, this method was deemed moreigud then a backwards selection
that may drop significant variables added to th®isd model.
RESULTS
Table 1 provides sociodemographic characterisfitseowhole sample, frequencies of
each chronic health condition and bivariate analys®oss educational status. Overall,
22% reported having had a chronic health conditibhe sample consisted of 51% male,
26% Black and 21% Hispanic. Among youth reportifgether or not they had a chronic
health condition, 15% did not complete high schavah GED by 21 years of age
compared with 12% with no chronic health conditioAgnong youth with asthma, 17%
did not complete high school or a GED by 21 ye&mge (comprises 19% of sample)
and among youth with cancer, diabetes, or epile®@% did not complete a high school
or GED (comprises 3% of sample). For youth withrheacardiovascular conditions,
10% did not complete high school (comprises 1%aafge).

In Table 2, the results of 5 models are providéde odds of not completing a
high school diploma or a GED by 21 years of agesvigher for youth who reported a
chronic health condition, OR: 1.50 (95% CI: 1.2679) compared to youth who did not
report a chronic health condition adjusting foreceariables (Model 2.1). Adjusting for
number of parents in the household resulted inlaimodds, OR: 1.47 (95% CI: 1.22 -
1.75) (Model 2.2).

After adjusting for individual level academic \ales, the association was no
longer significant, OR: 1.21 (95% CI: 0.85 - 1.TWodel 2.3). Substituting individual
level psychosocial variables for the academic Weminto the model, the association

with chronic health conditions and educationaliatteent was also no longer significant,
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OR: 1.17 (95% CI: 0.95 - 1.43) (Model 2.4). In gead (Tables 2 — 4) the variables,
repeated a grade, absences from school, GPA, cogadore and depressive symptoms,
adjusting for confounders, were each significamttcbutors of poor educational
attainment.

As displayed in Tables 3 and 4, we fit models fraum categorized chronic health
condition variable with each academic variable (&), and psychosocial variable
(Table 4) separately. The odds of not completihgga school diploma or a GED by 21
years of age were higher for youth who had astl@®fa,1.63 (95% CI: 1.31 - 2.02) and
youth who had cancer, diabetes or epilepsy, 1.9%0(€l: 1.13 - 3.37) compared to
youth who never reported a chronic health condjtaafjusting for confounders (Model
3.1). Youth who had heart or cardiovascular coos had educational attainment that
was no different from youth who never reported airdealth conditions, OR: 0.80
(95% CI: 0.38- 1.68) (Model 3.1).

Among participants reporting having cancer, diabelr epilepsy, the association
with poorer educational attainment was no longgnicant when any of the academic
variables were added to the model (Model 3.2 — 3 contrast, among youth with
asthma, the association between poorer educatttaahment remained significant when
the academic variables were included in the mo@étsiel 3.2 — 3.5).

As shown in Table 4, among youth with cancer, efieb or epilepsy, depressive
symptoms reduced the point estimates such thaiquewassociations with poor
educational attainment were no longer significaamong youth with asthma the point
estimates were reduced but the previous assocsatiith poor educational attainment

were still significant. The psychosocial variabtésubstance use, victim of bullying and
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felt safe at school did not have a large effectypes of chronic health conditions and
educational attainment and were not studied imthdiation analysis.

The models shown in Table 5 present the resultdi@nic health conditions and
educational attainment associations using neigldoatiand school-level variables. The
neighborhood and school variables did not chang@sisociation of chronic health
conditions and educational attainment (Models 5.8}. Model 5.3 introduced school-
level variables only from the first group of sch®slrveyed (1997), n=2589. Model 5.4
incorporated additional schools that were survegegither 1996 or 2000 because of the
missing information from the student’s school adeshin 1997, n=3453. Model 5.3 and
Model 5.4 yield similar results, OR: 1.49 (95% CI09 — 2.04) (Model 5.3), OR: 1.47
(95% CI: 1.23 - 1.77) (Model 5.4). The last moslewed that the odds of not
completing high school for youth with a chronic hieaondition were still significantly
higher compared to youth without a chronic heatthdition when adjusting for all
neighborhood and school factors, OR: 1.47 (95%AR — 1.91).

Mediation Analysis

All academic variables as well as depressive symgtsignificantly attenuated the
association of cancer, diabetes or epilepsy and guhacational attainment. Thus, these
factors were examined as potential mediators. Agramademic variables studied,
repeated a grade (Figure 3A) and absences fronok(Figure 3B) both satisfied Baron
and Kenny methodology and acted as full mediatothe association of cancer, diabetes
or epilepsy and poor educational attainment. Tdileebtest was then conducted for
repeated a grade (p-value = 0.02) and absencessfrbool (p-value = 0.06). This test

estimates whether a mediation effect is significdpdrticipant’s cognitive score and
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GPA each did not meet Baron and Kenny Methodolegy aull mediator. Depressive
symptoms score satisfied Baron and Kenny critegia full mediator (Figure 3C). The
Sobel test was then conducted for depressive syngpsgore (p-value <0.01).
DISCUSSION

Overall, youth who reported having a chronic heatihdition had significantly higher
odds of not completing high school or obtainingEBDXoy 21 years of age compared to
youth who did not report a chronic health conditi@pecifically, this association held
for asthma, and cancer, diabetes or epilepsy, dtufon heart or cardiovascular
conditions. These findings are consistent withrpliterature from Maslow et al using
data from the National Longitudinal Survey of Adsitent Health [7]. Their study
included young adults aged 18 to 28 years whoatefteon their childhood with chronic
health conditions and assessed educational attainm&rms of high school graduation.
Our study used an adolescent population in whichrga and the participant reported on
more recent chronic health conditions. Thus, tleasares from the present study were
more proximal and potentially more precise.

Our results should be examined within a povertytext. This study adjusts for
socioeconomic status at baseline (1997). Youth exdperience poverty in childhood are
more likely to have poor educational attainment enay be more likely to have a chronic
health condition. Our study established an astoniandependent of current
socioeconomic status between chronic health camditand poor educational attainment.
However the cumulative effects of poverty before ybuth enters the study should not

be discounted.
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When including academic and psychosocial covajdhe association between
chronic health conditions and poorer educatiortairanent was no longer significant.
This is similar to the results of Haas and Foss$® meported the association of self-
reported health and educational attainment waswted by academic and psychosocial
factors [11].

For youth with cancer, diabetes or epilepsy, tiodusion of academic factors
significantly reduced the association with pooreational attainment. Past research has
found that certain chronic health conditions inaiwod and adolescence may result in
lower achievement scores [27, 28].

The association with youth who reported asthmapmat educational attainment
was not largely affected by the academic variablkeept the variable, grade point
average (GPA). Itis reasonable that asthma sslilesly to affect cognition compared to
cancer, diabetes or epilepsy. However, it was peebed that the asthma and poor
educational attainment association was not affeoyesthool absences.

Past research has shown that asthma affects seheehces [29, 30]. These
studies assessed students who currently had asthmassociation between asthma
severity and a higher number of school absencegreatously found [29]. In our
study, youth who reported asthma had a signifigangher number of school absences
compared to youth without a chronic health condi(i®.54 days versus 7.26 days). Our
asthma measure was comprised of youth that repeviedhaving asthma and
consequently our findings may be a reflection efdifferent measure used.

After mediation analysis on academic variables emaglucted, repeated a grade

and absences from school satisfied criteria asat@di. GPA and cognitive score did
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not. Our results suggest that ability (cogniticerge) and achievement (GPA) are not
acting alone to lead to poor educational attainn@nyouth with cancer, diabetes or
epilepsy. However these results suggest that agad#anges in school attendance and
grade retention that occurred for youth with candebetes or epilepsy ultimately lead
to poor high school completion.

There is an important correlation between schbeéaces and grade repetition.
Past literature shows that school absences candegrdde repetition [31]. Grade
repetition has a strong relationship with droppaog of school and other poor long term
outcomes [32]. This suggests that a potential mu@sim to poor educational attainment
is that students with cancer, diabetes, or epilégsly have frequent and/or prolonged
absences, which reduces the opportunity to leadrtlareby lowers achievement. These
factors can affect grade retention. Grade retamhakes it more likely for these students
to drop out of high school. Overall, these stuelguits indicate that students with cancer,
diabetes or epilepsy could benefit from additicexzddemic support and a potential plan
to avoid repeating grades from having a high amot@iabsences.

The only major psychosocial variable that atteeddhe observed associations for
youth with cancer, diabetes or epilepsy was dep@symptoms score. This was also
the case for youth with asthma; however, the aaiooi between youth with asthma and
poor educational attainment still remained sigaifiic These results are consistent with
the extant literature on depression and educatmmabmes [33, 34]. Specifically, one
study found that depressive symptoms decrease geachooling completed, and
increase the probability of dropping out of highaal [33]. This phenomenon may be

magnified in youth with chronic health conditions.
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It has been suggested that health care providaysowverlook depression in
patients with a chronic health condition becausefticus of medical interactions is on
the management of the condition. Depressive symgtsuch as fatigue, may be
interpreted as part of the chronic health condif@sj. Our results show that depressive
symptoms among adolescents with chronic healthitond, particularly asthma, cancer,
diabetes and epilepsy, need to be a clinical pyitoi optimize their educational
outcomes.

Depressive symptoms score were also consideresti@atar specific to cancer,
diabetes or epilepsy. This suggests that suffdromg one of these chronic health
conditions and depressive symptoms score is alemgdusal pathway to poor
educational attainment. Clay believed that dejwass a result of poor coping with the
chronic condition’s effects [36]. Absenteeism oadp repetition may lead to a higher
depressive symptoms score and then affect pooaéduoal attainment. Depending on
the severity or type of condition, it may be veardhto have the student attend school on
a regular basis even with a corrective academic @ha support. This makes coping
strategies critical to reducing poor educationtiament.

Neither school nor neighborhood variables inflleghthe association between
chronic health conditions and education attainm@&scause academic variables
attenuated the association between chronic heaifttiitons and educational attainment,
we thought school variables might also be import&fdwever, these associations need
to be further studied. The participant’s neighloadh defined at the census tract level
may not properly represent the participant’s actggdhborhood. The census block

group or a participant’s own interpretation of tteghborhood’s parameters may better
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represent the neighborhood. Additionally, paréeifs may have moved from the first
survey year in 1997. School survey variables hasing values, which may have
affected our results. Perhaps the school levehaighborhood level variables are better
suited as effect modifiers as opposed to confoumd€&here may be interactions based on
different levels of the school and neighborhoochwitronic health conditions in which
stratification may better represent these assoaisti

Strengths of this study are the cohort design¢clvinherently involves
temporality since the exposure was measured b#fereutcome. The National
Longitudinal Survey of Youth was an important datdas use because it follows youth
through adolescence into adulthood as they ar@waalgi their educational outcomes.

Not only were we able to isolate different type<lofonic health conditions, we were
also able to examine a critical trajectory in aspers educational attainment. Having
objective measures such as transcript informatiarggnitive examination and a
depression inventory also allowed better examinatiokey pathways in this association.
This study also incorporated a multi-level approaClontextual factors are important for
a participant’s educational attainment and inflsnitom the neighborhood and school
had never been studied for this association.

Limitations of this study included that it wasexendary analysis. The 1997
parent survey asks whether the participant evemahadonic health condition and the
2002 youth survey asks whether the participantevas diagnosed with a chronic health
condition. A self-reported diagnosis is an impottianitation because those parents who
are more involved and knowledgeable in health sson@y be more cognizant of the

participant’s health. These parents would be rikedy to report a chronic health

96



condition. A diagnosis by a physician requires plarticipant to see a doctor. Health
access may be restricted for impoverished partit¢gppaThese limitations in the surveys
affect the participants with chronic health coraii that we capture in the study. Also,
many participants reported other chronic healthddamns that were not asked about in
either survey. We cannot be sure whether we caghtall the participants with these
other chronic health conditions.

There were limitations in terms of sample sizeifalividual chronic diseases.
With cohort studies, there is participant attrittbat affects sample size. This study had
less than 17% attrition by 2009 (Round 13). Mehgallth chronic conditions were not
examined in this study.

Timing of onset of chronic health conditions amdith limited by their chronic
health conditions in childhood and adolescenceemhutational attainment needs to be
further understood. Also, the overall mental Heafta participant may be further
elucidated. Whether or not a clinical diagnosisigpression, instead of only elevated
depressive symptoms score, leads to poorer ednehattainment also needs to be better
identified.

In conclusion, an association between chronictheainditions and poor
educational attainment was determined. This sélsty identified academic and
psychosocial factors including potential mechanisongouth with specific chronic
health conditions. These findings may aid in depglg preventative strategies to keep

these youth in school or to keep these studentssutcessful educational trajectory.
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Table 1: Weighted Sample Characteristics Of Theddat Longitudinal Survey of
Youth - Cohort, 1997 By Completion Of A High Schax#gree Or Graduate
Equivalency Degree

Overall n=8984 [Completed A HSE} Did Not Attain A | p-value
%' Or Mean (SB) | Or GED' By 21 |HSD Or GED By 2
Years Of Age, | Years Of Age, (%
(%) n=7286 n=1563
Variable, Sample Size 100% 84.55% 15.45%
Exposure
Chronic Health Condition
(%) n=7196
Did Not Ever Have A Chronic 77.83% 78.65% 72.46%
Health Condition r
p<0.01
Ever Had A Chronic Health 22.17% 21.35% 27.54%
Condition
Asthma n=986 14.10% 13.45% 18.85% ¥
p<0.01
Cancer, Diabetes, or Epilep 1.86% 1.67% 3.00%
n=121 v
p<0.01
Cancer 0.70% 0.66% 0.94%
Diabetes 0.70% 0.62% 1.23%
Epilepsy 0.46% 0.39% 0.83%
Heart And Cardiovascular 1.52% 1.53% 1.24% v
Conditions n=105 p=0.70
Other (HIV, Kidney, Other) 2.58% 2.55% 2.64% ¥
n=171 p=0.62
Allergies/Anemia/Infectious 2.11% 2.15% 1.81% *
Disease/STISs
Individual — Student Background
Age- January 1, 1997 (n=8984) 14.54 (0.02) | 14.55 (0.02) \ 14.54 (0.04)\ t: p=(Q
Race/Ethnicity (%) n=8984
Black, Non-Hispanic 15.40% 14.16% 21.31%
Hispanic 12.86% 11.80% 18.26% v
p<0.01
Mixed Race, Non-Hispanic 1.23% 1.25% 0.88%
Non-Black, Non-Hispanic 70.50% 72.78% 59.55%
Gender (%) n=8984
Male 51.32% 50.36% 55.74% ¥
p<0.01
Female 48.68% 49.64% 44.26%
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Individual — Family

Community — Neighborhood

Parent’s Education Level 13.58 (0.09) 13.88 (0.09) 12.00 (0.10) t: p<0.01
(Highest Grade) n=8503
2-Parent Household
(%) n=8984
No 47.06% 43.35% 65.45% :
p<0.01
Yes 52.94% 56.65% 34.55%
Individual — Psychosocial
Depressive Symptoms (n=8417) 31.24 (0.23) | 30.69 (0.22) ‘ 34.34 (0.67) t: p<0.01
Substance Abuse
(%) n=8950
Ever Used Alcohol, Smoked Ar 17.74% 16.26% 24.63% 1
Used Marijuana p<0.01
Ever Used Alcohol Or Smoked 37.94% 38.04% 37.77%
Or Used Marijuana
Did Not Use Any Of The Above 44.32% 45.69% 37.61%
Victim of Bullying (%) n=8844
No 78.88% 79.58% 75.23% x
p<0.01
Yes 21.12% 20.42% 24.78%
Felt Safe At School
(%) n=8959
Strongly Agree 34.24% 36.36% 23.69%
Agree 53.12% 52.95% 53.66% %
p<0
Disagree 9.94% 8.46% 17.67%
Strongly Disagree 2.70% 2.23% 4.98%
Individual — Academic
Absences from School (days) 7.45 (0.23) 6.92 (0.24) 10.25 (0.47) t: p<@.01
(n=8727)
Ever Repeated A Grade
(%) n=5943
Never Repeated A Grade 82.40% 86.87% 52.02% r:
p<0
Repeated A Grade 17.60% 13.13% 47.98%
2 Or More Repeated Grades 2.96% 1.73% 836.6 ¥
p<0
1 Repeated Grade 14.64% 11.41% 11.30%
Grade Point Average 2.82 (0.02) 2.90 (0.02) 2.14 (0.04) t: p<0.01
(n=6159
Cognitive Score (percentile) 50.41 (0.73) 54.45 (0.66) 25.25(0.94) |t: p<0.01
(n=7093)
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Neighborhood Income
(n=8959)

$44,894 ($1,287)

$46,022 ($1,386)

$39,178 ($84

Neighborhood Education
(n=8961)

20.71% (0.67)

19.77% (0.66)

25.60% (0.85

t p<

Community — School

Type of School (%) n=5223

Public School

91.69%

90.90%

96.58%

p<0.01

Private School

8.31%

9.10%

3.42%

Percentage of Non-Hispanic
White
(%) n=5224

Greater Than Or Equal To
Mean

62.46%

64.33%

50.32%

p<0.01

Less Than Mean

37.54%

35.68%

49.68%

Percentage of Teachers with
Advanced Degrees
(%) n=5083

Greater Than Or Equal To
Mean

52.89%

52.62%

54.07%

p=0.55

Less Than Mean

47.11%

47.38%

45.93%

5) p<t0.01

D.01

5 Year Teacher Turnover
(n=5106)

83.10% (0.59)

83.35% (0.60)

81.25% (0.91

t p=

D.01

Percentage Truancy
(n=4847)

3.96% (0.30)

3.78% (0.33)

4.98% (0.33)

t: p<d

.01

*Not included in the categorized chronic healthiatale

195: PercentagéSE: Standard ErrétHSD: High School Diplom&GED: Graduate Equivalency Degree

HIV: Human Immunodeficiency Viru®&TDs: Sexually Transmitted Diseases
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Table 2: Logistic Regression Of Chronic Health dbads And Poor Educational Attainment (Did Not Calete High School Or

Graduate Equivalency Degree By 21 Years Of Age)

Individual

OR'(95% CIY
N = Observations

Model 1,
n=6795

Model 2,
n=6795

Model 3,
n= 4109

Model 4,
n=6617

Chronic Health

Ever Had A Chronic Health

)

Conditions Condition 1.50 (1.26 - 1.79) 147 (1.22-1.76) 1.21 (0.85-1.71 1.17 (0.96 - 1.44
Did Not Ever Have A
Chronic Health Condition (ref) (ref) (ref) (ref)
Race/Ethnicity Black or Mixed Race, Non-
Hispanic 1.56 (1.24 - 1.96) 1.21 (0.94 - 1.56) 0.51 (0.8672) | 1.34(1.03-1.76
Hispanic 0.90 (0.68 - 1.18) 0.98 (0.75 - 1.28 0.95 (0.643) | 1.05(0.81-1.37
Non-Black, Non-Hispanic (ref) (ref) (ref) (ref)
Gender Female 0.77 (0.66 - 0.89) 0.73 (0.62 - 0.86 0.94 (0.725) | 0.70 (0.59 - 0.84
Male (ref) (ref) (ref) (ref)
Age 1.00 (1.00 - 1.00) 1.00 (1.00 - 1.01 1.00 (0.9901) | 1.01 (1.00-1.01
Family Parent Education Level 0.74 (0.72 - 0.77) 0.76 (0.74 - 0.79 0.88 (0.8294) | 0.75(0.72-0.78
2-Parent Household Yes 0.39(0.32-0.46)| 0.43(0.31-0.5P) 0.40 (0.8%49)
No (ref) (ref) (ref)

Academic

Grade Point Average

0.39 (0.31-0.48

Absences from School

Absences (Days)

1.01 (1.00 - 1.02

Cognitive Score

CAT- ASVAB (percentile)

0.97 (0.96 - 0.97

Psychosocia—
Substance Abuse

Alcohol, Smoking and
Marijuana

2.55 (2.03 —3.22

Alcohol, Smoking or
Marijuana

1.49 (1.23- 1.80)

Used None

(ref)

Depressive Symptoms

Mental Health Inventory

1.01 (1.01 - 1.02

Victim of Bullying

Yes

1.08 (0.89-1.31

No (ref)

Felt Safe at School Strongly Agree (ref)
Agree 1.41(1.12-1.78
Disagree 2.42 (1.81 —3.24
Strongly Disagree 2.22(1.44-341

Model 1: Adjusted for Demographic Factors, ModefFzial Model Adjusted for Confounders, Model 3: Asfied for Academic Factors, Model 4: Adjusted feydhosocial Factors
1 OR: Odds Ratic? Cl: Confidence Intervaf CAT-ASVAB: Computer Adapted Test: Armed Servicescstional Aptitude Batteryref): Reference Group
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Table 3: Logistic Regression Of Poor Educationaaitviment With Categorized Chronic Health Conditiém&l Academic Variables

Model Model 1 Model 2 Model 3 Model 4 Model 5
OR' (95% CI¥ n= 6795 n=5115 N = 5662 N = 6634 n= 4913
n= Observations
Chronic Health | Asthma 1.63 (1.31-2.02) 1.74 (1.30-2.31 1.71 (1.2123) 1.66 (1.33 - 2.07) 1.46 (1.05 - 2.03)

Conditions Cancer, Diabetes, Epilepsy] 1.96 (1.13-3.37) | 1.52(0.69 - 3.35) 1.52(0.78 - 2.95 1.82 (0.9%5) 1.89 (0.91 - 3.96)
Heart Conditions 0.80 (0.38-1.68] 1.16 (0.45 - 3.03) 1.34 (0.55 - 3.23 0.74 (0.3%57) 0.65 (0.20 - 2.11)
Other 1.27 (0.74 - 2.18) 1.41 (0.68 - 2.90) 1.1870 2.28) 1.24 (0.71 - 2.18) 0.74 (0.29 - 1.89)
Never Reporting (ref) (ref) (ref) (ref) (ref)
Race/ Black or Mixed Race, Non-| 1.24 (.97 - 2.18) 0.82 (0.64 - 1.05 0.54 (0.4170) 1.26 (0.98 - 1.62) 0.99 (0.71 - 1.37)
Ethnicity Hispanic
Hispanic 0.99 (0.76 - 1.29) 0.92 (0.69 - 1.22) Q@56 - 1.07) 0.99 (0.75 - 1.30) 1.27 (0.90-1.79
Non-Black, Non-Hispanic (ref) (ref) (ref) (ref) (ref)
Gender Female 0.75 (0.64 - 0.87 0.84 (0.66 - 1.07) 0.85 (0.70 - 1.02) 0.71 (0.60 - 0.83 0.88 (0.7009)
Male (ref) (ref) (ref) (ref) (ref)
Age 1.00 (1.00 - 1.00) 1.01 (1.00 - 1.01 1.0001-.1.01) 1.00 (1.00 - 1.00) 1.00 (0.99 - 1.01)
Parent 0.76 (0.73 - 0.78) 0.76 (0.73 - 0.80 0.85 (0.8188) 0.76 (0.73 - 0.79) 0.82 (0.78 - 0.88)
Education Level
2-Parent Yes 0.38 (0.32 - 0.45) 0.50 (0.39 - 0.63) 0.3910.8.49) 0.40 (0.33 - 0.48) 0.44 (0.34 - 0.58)
Household No (ref) (ref) (ref) (ref) (ref)
Repeated a 1 5.75 (4.45 - 7.42)
Grade 2 or more 11.14 (7.67 - 16.18)
None (ref)
Grade Point 0.34 (0.27 - 0.42)
Average

Absences from
School

1.01(1.01 - 1.02)

Cognitive Score

CAT - ASVAB(percentile)

0.96 (0.95 - 0.96)

Model 1: Final Model Adjusting for Confounders, MB@: Adjusted for Grade Repetition, Model 3: Adadsfor Cognitive Score, Model 4: Adjusted for Abses, Model 5 Adjusted for Grade Point

Average

! OR: Odds Ratid Cl: Confidence Intervaf CAT- ASVAB: Computer Adapted Test - Armed Serviséscational Aptitude Battery(ref): Reference Group
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Table 4: Logistic Regression Of Poor Educationahiiment With Categorized Chronic Health And Psygduial Variables

Model Model 1 Model 2 Model 3 Model 4 Model 5
OR! 95% Cf n= 6795 n= 6774 n= 6742 n= 6691 n= 6783
N = Observations
Chronic Health Asthma 1.63 (1.31 - 2.02) 1.61 (1.29 - 2.01) 1.38 (1.1074) 1.56 (1.25 - 1.97) 1.60 (1.29 - 2.00)

Conditions Cancer, Diabetes, 1.96 (1.13 - 3.37) 1.83 (1.07 - 3.15) 1.49 (0.83- 2.66) 2.00 (1.15 - 3.47) 1.75 (1.00 - 3.08)
Epilepsy
Heart Conditions 0.80 (0.38 - 1.68) 0.81 (0.39 - 1.72) 0.69 (0.31 - 1.51) 0.80 (0.3870) 0.79 (0.37 - 1.70)
Other 1.27 (0.74 - 2.18) 1.14 (0.65 - 1.98) 1.0660 1.79) 1.32 (0.77 - 2.27) 1.30 (0.76 - 2.23
Never Reporting (ref) (ref) (ref) (ref) (ref)
Race/Ethnicity Black or Mixed Race, 1.24 (0.97 - 2.18) 1.43(1.11-1.84) 1.28 (0.9%64) 1.24 (0.97 - 1.60) 1.12 (0.88 - 1.44)
Non-Hispanic
Hispanic 0.99 (0.76 - 1.29) 1.05 (0.81 - 1.37) (0T¥7 - 1.32) 1.01 (0.78 - 1.32) 0.96 (0.74 - 1.25
Non-Black, Non-
Hispanic (ref) (ref) (ref) (ref) (ref)
Gender Female 0.75 (0.64 - 0.87) 0.76 (0.64 - 0.88) 0.67 (0.57 - 0.79) 0.78 (0.66 - 0.92) 0.76 (0.1479)
Male (ref) (ref) (ref) (ref) (ref)
Age 1.00 (1.00 - 1.00) 1.01 (1.00 - 1.01) 1.00Q%-. 1.00) 1.00 (1.00 - 1.00) 1.00 (1.00 - 1.00
Parent’s Education 0.76 (0.73 - 0.78) 0.75 (0.73 - 0.78) 0.75 (0.7278) 0.75 (0.73 - 0.78) 0.76 (0.74 - 0.79)
Level
2-Parent Household Yes 0.38 (0.32 - 0.45 0.414(0(B49) 0.36 (0.30 - 0.44) 0.38 (0.32 - 0.46) 90333 - 0.47)
No (ref) (ref) (ref) (ref)
Psychosocial
Substance Abuse Alcohol, Smoking and 2.48 (1.98 - 3.11)
Marijuana
Alcohol, Smoking or 1.44(1.20-1.72)
Marijuana
Used None (ref)
Depressive Symptoms Mental Health Inventofy 11001 - 1.02)
Victim of Bullying Yes 1.26 (1.06 - 1.50)
No (ref)
Felt Safe at School Strongly Agree (ref)
Agree 1.54 (1.24 -1.92)
Disagree 2.82 (2.15 - 3.70)

Strongly Disagree

2.69 (1.85 - 3.91)

Model 1: Final Model Adjusted for Confounders, MbaeAdjusted for Substance Abuse, Model 3: Adjddta Depressive Symptoms, Model 4: Adjusted follyBug, Model 5: Adjusted for Safety

at School

! OR: Odds Ratic? Cl: Confidence Interval, (ref): Reference Group
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Table 5: Logistic Regression Of Educational AttaeaminWith Chronic Health And Neighborhood/Schoolidhbles, Assessed From
Census Tract-Level And School Surveys

Individual OR! (95% CIY Model 1, Model 2, Model 3, Model 4, Model 5,
N = Observations n=6795 n=6774 n=2603 n=3471 n=3456

Chronic Health Ever Had A Chronic
Conditions Condition 1.47 (1.22-1.76) 1.47 (1.23-1.77) 1.49 (1.09 - 2.04) 146 (1.12-1.91) 1.47 (1.1292)

Never Reporting A

Chronic Condition (ref) (ref) (ref) (ref) (ref)
Race/Ethnicity Black or Mixed Race,

Non-Hispanic 1.21 (0.94 - 1.56) 1.05(0.81 - 1.37 1.06 (0.69 - 1.63) 1.01 (0.70 - 1.45) 0.90 (0.6231)

Hispanic 0.98 (0.75 - 1.28) 0.88 (0.67 - 1.16), 1068 - 1.73) 0.91 (0.63 - 1.31) 0.91 (0.63-1.32

Non-Black, Non-

Hispanic (ref) (ref) (ref) (ref) (ref)
Gender Female 0.73 (0.62 - 0.86) 0.74 (0.63 - 0.86) 0.59 (0.46 - 0.75) 0.59 (0.47 - 0.75) 0.59 (0.49775)

Male (ref) (ref) (ref) (ref) (ref)
Age 1.00 (1.00 - 1.01) 1.00 (1.00 - 1.00) 0.99%0.1.01) 1.00 (0.99 - 1.01) 1.00 (0.99-1.01
Family
Parent Education Level 0.76 (0.74 - 0.79), 0.7850.0.80) 0.78 (0.74 - 0.82) 0.76 (0.72 - 0.80 7700.73 - 0.82)
2-Parent Household Yes 0.39 (0.32 - 0.46 0.3B(0B46) 0.36 (0.25 - 0.51) 0.35 (0.26 - 0.48) 60(3.27 - 0.49)

No (ref) (ref) (ref) (ref) (ref)
School
Teacher Characteristics 5-Year Teacher

Turnover 0.99 (0.99 - 1.00) 0.99 (0.98 - 1.00 990(0.98 - 1.00)
Teachers with Advanced Greater Than Mean 1.31 (0.97 - 1.77) 1.34 (1.0%2) 1.33(1.04 - 1.71)
Degrees Less Or Equal To Mean (ref) (ref) (ref)
School Type Public (ref) (ref) (ref)

Private 0.35(0.12 -1.01) 0.40 (0.18 - 0.89) 0.41 (0.134p
Percentage Truancy Percentage Truancy 1.01 {1L.@B) 1.02 (1.00 - 1.03) 1.02 (1.00 - 1.03)
Percentage of Non- Greater Than Mean 0.79 (0.58 - 1.07) 0.72 (0684) 0.75 (0.56 - 0.99)
Hispanic White Less than Mean (ref) (ref) (ref)
Neighborhood
Neighborhood Income 1.00 (1.00 - 1.00) 1.00@%.1.00)
Neighborhood 1.01 (1.00 - 1.02) 1.00 (0.99 - 1.01)
Education

Model 1: Adjusted for Confounders, Model 2: Adjusfer Neighborhood Factors, Model 3: Adjusted feh&ol Factors (1997 Schools), Model 4: AdjustedSohool Factors (1997 Schools and
Additional Schools), Model 5: Adjusted for both §leborhood and School Factors
1 OR: Odds Ratic® Cl: Confidence Interval, (ref): Reference Group
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Figure 1: Analytic Sample

8,984 Total Sample (1997)

8,849 Participants with Educational
Attainment Measure (Cumulative from
Youth Survey)

7,196 Participants with
Chronic Health Measure

8,503 Participants with
Parent’'s Education (1997

(1997 and 200:

6,795 Analytic Sample
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Figure 2: Baron and Kenny Methodology
Analysis

Effects without mediation

Path ¢

Significant association

Effects with mediation

Path a

Significant association Significant association

Path ¢

No longer significant
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Figure 3A: Repeated Grade Mediation: Paths (n=5115)

Repeated a Grade

a*= OR: 2.92 (1.75 - 4.89) b*= OR: 6.49 (5.13 — 8.21)

Does Not Complete
High School or a GED
by 21 years of Age

Cancer, Diabetes or Epilepsy

c*= OR: 2.35 (1.20 — 4.63)
(c'= OR: 1.54 (0.71 — 3.32))

*p <0.05, c": pathway c with mediator introduced, GED: Graduate Equivalency Degree, OR: Odds Ratio
All Paths are adjusting for parent’s educatiooefathnicity, gender, age, and 2-Parent Household

Sobel Test : z-test: 2.38 (p-value=0.02)
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Figure 3B: Absences from School Mediation: Path$6634)

Absences from
Schoo

a*= B: 3.03 (0.06, 6.01) b*= OR: 1.01 (1.01 — 1.02)

Does Not Complete
= | High School or a GEQ
> by 21 years of Age

Cancer, Diabetes or Epilepsy ¢

c*= OR: 1.94 (1.08 — 3.50)
(C'= OR: 1.82 (0.99 — 3.35)

* p <0.05 c": pathway c with mediator introduced, GED: Graduate Equivalency Degree, OR: Odds Ratio, : parameter estimates
All Paths are adjusting for parent’s educationefathnicity, gender, age, and 2-Parent Household

Sobel Test : z-test: 1.86 (p-value=0.06)
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Figure 3C: Depressive Symptoms Mediation: Path§7A2)

Depressive
Symptom

a*=3:6.67 (3.27, 10.07) b*= OR: 1.01 (1.01 - 1.02)

Does Not Complete
High School or a GED
by 21 years of Age

Cancer, Diabetes or Epilepsy

c*=1.96 (1.13 — 3.37)
(c'=1.49 (0.83 —2.66)

* p <0.05 c": pathway c with mediator introduced, GED: Graduate Equivalency Degree, OR: Odds Ratio, B: parameter estimates
All Paths are adjusting for parent’s educationefathnicity, gender, age, and 2-Parent Household

Sobel Test: z-test: 3.86 (p-value<0.01)
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Abstract

Background: Among youth with chronic health conditions, we exaad the timing of
the onset of chronic health conditions and therdxdétheir limitations to elucidate the
impact that each measure has on educational agatnvWe incorporated factors from
the individual’'s family, school and neighborhood.

Methods: The National Longitudinal Survey of Youth — 199#8984), a nationally
representative cohort of 12-16 year olds formeti9@7 was used for this analysis.
Multivariate logistic regression models were fitestimate the association for youth
limited by and/or_ onsetf a chronic health condition and educationaliattent.

Results: Overall 22% of the sample had a chronic healtiditaom; 37% of whom
reported a limiting conditionYouth who reported that they were limited by a cico
health condition were significantly less likelygomplete high school or a Graduate
Equivalency Degree (GED) by 21 years old compavetth without a condition, OR:
1.76 (95% CI: 1.33 - 2.34). The odds of poor etional attainment for youth who had
early onset (12 years or younger) were signifigahnifjher compared to youth without a
condition, OR: 1.61 (95% CI: 1.29 — 1.99). Diffet@cademic and psychosocial factors
attenuated the significant associations found.o8kfactors were important for youth
with early onset.

Conclusion: Youth who are limited by or have early onset ofoctic health conditions
are at a particularly high risk for not completimigh school. Each measure showed
different mitigating factors from the youth’s emmiment as well as psychosocial and

academic indicators.
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INTRODUCTION

As medical technology is improving, more childrea Bving longer with more severe
chronic health conditions [1]. An estimated 95%loildren with a chronic health
condition are now living past 20 years of age [2-BEecent studies have shown an
association with chronic health conditions and poeducational outcomes [5 - 11]. In a
2011 U.S. study, authors concluded that both yadhdts who had asthma and young
adults who had other chronic health conditions.(eancer, diabetes and epilepsy) were
less likely to graduate high school compared tdthggoung adults [5]. Our past work
has also determined an association with overatirahrhealth conditions and poor
educational attainment [12].

Youth with chronic health conditions vary with respto how each condition is
associated with educational attainment. For exanyaluth who are limited by a
condition or have had their condition for a longipe (i.e., early onset) may be at higher
risk. Studies that have grouped chronic healtlditmms together have shown that the
impact on educational outcomes for childhood ofs&8 years of age) may be similar
across certain health conditions [6, 11]. Longitatistudies for specific childhood onset
chronic health conditions such as cancer and egjlbpve separately shown similar poor
social and educational outcomes [9, 10]. A reteBt nationally representativ®hort
study showed that adult onset (18 or over) chrbealth conditionsvereless strongly
associated with poor educational outcomes thadltbdd onset chronic health
conditions [6]. Moreover, it was concluded thatdfic factors that lead to educational
differences faced by those with childhood-onsebolwriliness are important for future

study [6].

115



Research has also examined the association beteggrchildhood onset of
specific chronic health conditions and poor acadeanchievement. In a small cross
sectional Finnish study of children with type llbges, it was determined that early
onset, defined as 5 years or younger, had pooesteanic skills compared to children
without diabetes independently of a history of sevg/poglycemia and diabetic
ketoacidosis [13]. The researchers concludedttivste children with early onset of
diabetes had an increased risk of learning prob[@8ls However, findings from a
cross-sectional study conducted in lowa did notstifferences in academic
achievement for early or later onset type 1 diabEtd]. These studies showed mixed
results but were each limited in scope. Understanithe association of early childhood
onset of chronic health conditions and poor edooatiattainment may clarify the impact
of this potentially high-risk group on a youth’suedtional attainment.

Past research has shown that inclusion of mildeditions may attenuate the
association of poor adult educational and socitd@ues [11]. Previous literature has
shown that less severe cases of asthma do not affecational outcomes as much as
moderate or severe cases [7, 8]study confirmed that there was a need to assess
asthma severity levels, goung adults who had non-asthmatic chronic headtiditions
had worse high school or Graduate Equivalency BefEd&D) completion compared to
young adults who had asthma in general [5]

Disease-specific studies also show the importahdegree of a chronic health
condition and its effect on poor educational ackieent. Children with poorly
controlled type 1 diabetes had lower grade poistages, reading scores and an overall

lower acquisition of academic skills compared tddcken with average control [13, 14].
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For boys with seizure disorders, those with thegst severity were at the most risk of
academic achievement-related problems [15]. Binial a British cancer survivor study
it was shown that students with specific typesasfaers, particularly cancers that target
the central nervous system, achieve an educatattamhment that is lower than that of
the general population [10]. Although the degrethe chronic health condition appears
to be important for educational outcomes, thef#tie research on youth who report
being limited by a chronic health condition and hin limitations may affect
educational attainment.

In a major review of the literature, Rumberger ®gigd a framework for
studying student academic performance [16]. Adogrtb this framework, the family,
school and neighborhood influence a student’s pexdoce during all time periods.
Understanding a student’s completion in high sclequires identifying contextual
factors from the family, neighborhood and schobdtiditionally, these factors may be
critical for the management of chronic health ctiods. These critical influences may
allow an afflicted person to cope better with matvessors and contribute to overall
school achievement [16, 17, 18].

We examined the association of youth limited lmheonic health condition
and/or who had early onset of a chronic health tmmdand educational attainment.
These measures may prove to be better identiffggear educational attainment

compared to only considering the presence or tygarmnic health condition.
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METHODS
Study Sample
The National Longitudinal Survey of Youth — 1997.&¥’97), a cohort of 8,984 youths
aged 12 to 16, was used in this secondary datgsas§il 9]. Parental and youth one-hour
interviews were administered in 1997 and the yaotftinued to be interviewed on an
annual basis through 2009 [20]. Other informatmnthis study came from participant’s
transcripts, surveys of the school that the pgaict attended and records of the
participant’s residence on the census tract leVakiables in our dataset were included
through 2009 [20].
Measures
Exposure — Onsedf a chronic health condition and youth limitega chronic health
condition were assessed by the parent survey i 488 participant survey in 2002. The
1997 parent survey asked whether the participagt lead a condition. The 2002 survey
asked whether they ever had been diagnosed whhoaic health condition. Each
reported if he or she was currently limited by ¢heonic health condition. The parent
survey asked when the chronic health condition fiwstsnoticed and in 2002 the youth
survey asked when the chronic health conditionfwstsdiagnosed. We did not consider
those that reported allergies, STDs, anemia armttiolus diseases other then HIV as
chronic health conditions in this analysis basegwor literature and our past work [12,
21].

Onset of a chronic health condition was estimated/en the condition was first
noticed (1997) or diagnosed (2002). The earligstraported for any chronic health

condition was used. The 7percentile from this distribution was defined aslonset
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(when 12 years of age or younger). This pointesents the transition of elementary
school to middle school. The American Academy ediBtrics reports stages of
development that separates gradeschool (5 — 12)yieam teen (12 years — 18 years)
[22]. Youth who identified a chronic condition eéftl2 years of age were classified as
later onset Youth who did not report a chronic health coiwditwere the comparison
group.

Youth limited by a chronic health condition wergetenined by whether the
chronic health condition limited the participantltd’ or “a little.” The combination of
“a lot” or “a little” was based on sample size cvasts. If the chronic health condition
did not limit the participant during these timeipés, he or she was classified_as not
limited by the chronic health condition. Youth who did report a chronic health
condition comprised the comparison group.

Finally, a unified measure was developed that ohetuboth onset of a chronic
health condition and youth limited by a chroniclbeaondition. When each criterion

was met, these participants were classified asdarmand had early onseThose

participants who were either limited by a chrongalth condition or had early onset of
the chronic health condition, but not both, weneasately categorized. Youth who were
not limited by a chronic health condition and hatét onset of a chronic health condition
were also independently categorized. Overall ethwegre four categories: (1) limited and
had early onset, (2) limited by or had early omdehe chronic health condition (3) not
limited by and later onset of a chronic health ¢bod, and (4) never reporting a chronic

health condition.
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Outcome — Educational attainment was operatiorélmecompletion of a high
school degree or Graduate Equivalency Degree (Gi¢2)L years of age. The
participant was asked throughout the follow-up @e&svhen or if he or she graduated.

Covariates — Individual level control variablesrevebtained from the youth and
parent surveys. Individual level academic variabilere obtained from transcripts and
the youth surveys. Individual level psychosoceliables were obtained from the youth
surveys. School variables were obtained from scharweys on-site at the Bureau of
Labor Statistics. Neighborhood level variablesenaso obtained on-site from the
census tract in which the participant resided 9719
Individual Level - Control Variables
Core control variables that were used throughaaiatialysis included: (1) participant’s

agein 1997, (2) participant’s genddB) participant’s race/ethnicignd (4)_parent

education level These variables were assessed in the basebn€3@97). The

following categories were used for a participantise/ethnicity: (1) Black, Non-

Hispanic, (2) Hispanic, (3) Mixed Race, Non-Hisgarmind (4) Non-Black, Non-

Hispanic. The mixed race, Non-Hispanic categomoses 1% of the sample.
Consequently, this category was added to the Bldok;Hispanic category. The highest
grade that either the mother or father completesl wgd to assess parent education level
irrespective of whether the parent is currentlynivwith the participant. Responses

ranged from O (no prior education) to 20 (8 or mgears of college). Whether the

family was a 2-parent househaolds also considered a confounder in the analysis.
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Individual Level -- Academic Variables

Grade point averageas obtained from high school transcripts. Thifermation was

collected for the older participants in 2000. Témaining participants as well as some
of the missing transcripts from the previous cdlt@twere obtained in 2004. The
Carnegie weighting system was used to weight tigcpgmant’s grades by the quality of
credits received and scores ranged from 0.0 to 5.0.

Whether a participant repeated a grads assessed from the reported number of

grades repeated from elementary school, middleddema high school. This was a
cumulative measure developed by survey staff tiadrporated the parent survey and
follow up rounds from the youth surveys. This ahte was binary and was assessed as
“Never Repeated a Grade” or “Repeated a Grade.”

Individual Level -- Psychosocial Variables

The depressive symptorssore were calculated from the participant’s scor¢he

Mental Health Inventory — 5 (MHI-5) collected in(@®[23, 24]. A higher score

indicated more depressive symptoms [23]. Thisntwey cannot be used for a
depression diagnosis [23]. If there was a misgaige for one of the 2000 questions, the
2002 score on the same question was added to énallodepressive symptoms score.
The MHI-5 has a Cronbach alpha of 0.82 [25, 26].

The substance abusariable was constructed with the questions:ef th

participant ever smoked, ever drank alcohol or eged marijuana from the 1997 youth
survey. There were three categories created:s@dd all three, (2) used at least one and

(3) used none.
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A participantfelt safe at the schoelas operationalized from the 1997 youth

survey that asked, “Do you feel safe at school?”
Community Level — Neighborhood
Neighborhood level variables were defined fromdaesus tract that the participant

resided in 1997. Neighborhood educatwas operationalized by the percentage of

people within their neighborhood who do not havegh school degree based on 2000

Census data [27]. _Neighborhood incowes measured by the median household income

of the census tract in 1999. These variables aeatyzed continuously.
Community Level — School
The National Opinion Research Center (NORC) cresitedeys for all schools with a
12" grade within each National Longitudinal Surveyyaiuth primary sampling unit in
1996. School surveys were sent to the principalagh school in 1996. The original
schools as well as any additional schools partitgpattended were surveyed with a
separate questionnaire in 2000. Variables wereldped first from the 1996 surveys but
if values were missing, the 2000 survey was ushool identification numbers were
linked to the school that the students attende®8v. If this school was not available,
the following school that the student attended wsesd.

School typewas classified as (1) public and (2) private. Téyorted percentage
truancywas used to describe the overall environment.igdRaomposition of the school

was assessed by the percentage of Non-Hispanie\idents Teacher characteristics

were examined by 5-year teacher turncaed the percentage of teachers with advanced

degrees To estimate 5-year teacher turnover, the peagenof teachers at the school

who had taught there five years earlier was usgtcent of Non-Hispanic White
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students and percent of teachers with advance@eéggvere collapsed into binary
variables based on the mean. Higher and lowemgrbetter represented their
associations with educational attainment basedion Igerature and analysis of these
variables continuously [28].

Analysis

Descriptive statistics of the sample’s onset obalr health conditions, youth limited by
chronic health conditions, as well as limited aad karly onset were conducted. Each of
these variables and covariates were compared twotheletion of high school or a GED
by bivariate analysis using chi-square and t-tebtaltivariate logistic regression was
used to estimate the association for youth limite@ chronic health condition, onset of
chronic health conditions, limited and had earlgetrand high school or GED
completion by 21 years of age adjusting for contasiables and exploring the influences
of the youth’s neighborhood and school as wellcaglamic and psychosocial factors.
Multiple models were fit implementing SAS 9.2 (SAfStitute, Cary, NC). Our final
model’s analytic sample was n= 6,738 for onsetyfadL) and n=6,701 for our limited
measure (Figure 2)We used proc surveylogistic to estimate odds satitd 95%
confidence intervals. All models controlled foetbomplex survey design of the NLSY
'97 by using customized survey weights, primary glamg units and strata.

The school analyses had many missing values. dBaséivariate analyses
comparing missing values to non-missing valueseposure variables used were not
significantly different. However in each case #malytic sample was older (by close to
14 months), had more educated parents (by lesshtlea grade) and had more Non-

Black, Non-Hispanics (by close to 3 percent).
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Final Models

School, neighborhood, academic and psychosociahias were separately added to the
model. Academic and psychosocial variables wedeado the model based on prior
literature and consideration of sample size andehiit]29]. To the best of our
knowledge, neighborhood and school factors havdeeh used to examine the
association of chronic health conditions and parcational attainment. Consequently,
we examined a series of neighborhood and schoihlas. A forward selection was
conducted to limit these variables in the moddhisTmodel selection was conducted
using proc surveylogistic based on a SAS macro Wéamg and Shin [30]. A forward
selection was implemented because we wanted tthiesignificance of new variables
based on addition to our robust model.

RESULTS

Table 1 includes sociodemographic characteristictiie whole sample, frequencies of
the exposure measures and bivariate analysesheitbdor educational attainment
outcome. Overall, 22% of the sample reported arghrhealth condition and 8% were
limited by a chronic health condition. Fourteemge@t of the sample had a chronic
health condition with early onset, and 6% of thegle was both limited and had early
onset of their chronic health condition. Fifteengent of the sample did not complete a
high school degree or a GED by 21 years of age ogyouth limited by a chronic
health condition, 17% did not complete a high stldegree or a GED by 21 years of age
(12% of poor educational attainment participants)r youth who had early onset of a
chronic health condition, 16% did not complete ghtschool degree or a GED by 21

years of age (19% of poor educational attainmertiggaants). Among youth limited
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and had early onset, 18% did not complete a hipbaaegree or a GED by 21 years of
age (9% of poor educational attainment participants

Among youth who reported ever having asthma, 46%& \wenited, 83% reported
early onset and 38% were limited and had earlytor&mong youth who reported
cancer, diabetes, or epilepsy, 39% were limite@ B8ported early onset and 25% were
limited and had early onset. Among youth who réggbheart conditions, 40% were
limited, 76% reported early onset and 27% weretéchand had early onset.

Tables 2 — 4 show the results of logistic regressicdhe association of youth
limited (Table 2), had early onset (Table 3) anditied and had early onset (Table 4) and
poor educational attainment. The models presafitedge slightly for all three tables to
better represent the factors influencing each meas@enerally, Model 1 and Model 2
estimated the associations of youth limited, yowitih early onset or youth limited and
had early onset and poor educational attainmenstdg for confounders. Models 3
through 5 additionally adjusted for academic vdaalor psychosocial variables. The
final models (Model 6 and Model 7) adjusted forgmdgiorhood and school variables. The
specific results from our tables are presentedvbelo
Youth Limited by a Chronic Health Condition
In Model 2.1, the odds of not completing a highasatdiploma or a GED by 21 years of
age were higher for youth limited by a chronic beabndition, OR: 1.76 (95% CI: 1.33
- 2.34) compared to youth without a chronic heatihdition adjusting for demographic
variables. For youth not limited by a chronic hleaondition, the odds of not
completing a high school diploma or a GED by 21rged age were not significantly

different when compared to youth without a condifiOR: 1.06 (95% CI: 0.82 — 1.35).
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Whether or not the family was a 2-parent househals added to Model 2.2. The
association remained significant for youth limitgda chronic health condition and poor
educational attainmer@R: 1.70 (95% CI: 1.27 - 2.28). It should be nateat youth
limited by their chronic health condition had siggantly higher odds of poor
educational attainment compared to only youth weae not limited by their chronic
health condition adjusting for all factors in Mo@:® (not reported in tables: n=1217), p-
value = 0.02, OR: 1.57 (95% CI: 1.09 — 2.27).

In Model 2.3, we estimated being limited by a chedrealth condition and poor
educational attainment examining the influencetho$e participants who repeated a
grade. The association for youth limited by a dirdealth condition and poor
educational attainment was reduced but still sigaift, OR: 1.57 (95% CI: 1.11 - 2.21).
It should also be noted that when other acadenrialMas were added separately, such as
grade point average, the association between Yioited by a chronic health conditions
and educational attainment were only slightly ategad (not reported in tables).

When psychosocial variables (depressive symptoore stelt safe at school,
substance abuse) were separately added to the toelpkevious association between
youth limited by a chronic health condition and peducational attainment was
attenuated but still remained significant, OR: 1(88% CI: 1.15 - 2.12). In Model 2.5,
we added both psychosocial, and academic variadohesthe association was no longer
significant, OR: 1.39 (95% CI: 0.96 - 2.00). Foodl 2.6, we added neighborhood and
school variables separately from academic and psyahial variables, and the

association was significant. The final model adtedpercentage truancy at the school
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to the other school and neighborhood level vargbidich increased the odds of the
association to 1.73 (95% CI 1.13 - 2.65).
Onset of a Chronic Health Condition
Seven models are provided in Table 3. In Modelit3adas found that the odds of not
completing a high school diploma or a GED by 21rged age were higher for youth
with chronic health conditions that was early on€#R: 1.61 (95% CI: 1.29 — 1.99)
compared to youth without a chronic health conditiwhen adjusting for demographic
variables. Youth with later onset of a chronic dition, at 13 years of age or older, also
had higher odds of poor educational attainment, D82 (95% CI: 1.00 — 2.02)
compared to youth without a condition. The nextlelestimated onset of chronic
health conditions and poor educational attainmedmnkanadjusting for whether the family
was a 2-parent household. The association witly easet and poor educational
attainment still remained significant, OR: 1.61%9&I: 1.28 - 2.01). In this model, later
onset of a chronic health condition did not hagmiicantly higher odds of poor
educational attainment compared to youth withozaradition, OR: 1.35 (95% CI: 0.94 -
1.94). It should be noted that when we comparedhywith early onset to only youth
with later onset (n=1254) adjusting for all factordModel 3.2 (not reported), there was a
28% higher odds of poor educational attainmentlhugtassociation was not significant,
p-value = 0.21, OR: 1.28 (95% CI: 0.87 — 1.90).

In Model 3.3, we added the variable repeated aggtathe association between
onset of chronic health conditions and poor edoaatiattainment. Participants with
early onset of a chronic health condition still tagher odds of poor educational

attainment, OR: 1.87 (95% CI: 1.43 — 2.43). Ford€ld3.4, high school grade point
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average was added and for youth with early onsatabironic health condition, the odds
for poor educational attainment was no longer $icgmtly different as compared to
youth without a condition, OR: 1.35 (95% CI: 0:9Q.02).

When psychosocial variables were added to the mtdehssociation between
early onset of chronic health conditions and palucational attainment was attenuated
but still significant, (Model 3.3)R: 1.28, (95% CI: 1.00 — 1.65)). We then adjusted
both academic and psychosocial variables and tte ofdpoor educational attainment for
early onset was no longer significant, OR: 1.18495I: 0.77 - 1.72). In Model 3.7, we
adjusted for neighborhood and school level varmblEhe association was attenuated,
OR: 1.45 (95% CI: 1.02 — 2.07) but for later ond@bnic conditions the association with
poor educational attainment remained, OR: 1.70 (9394..04 — 2.77).

Youth Limited and Had Early Onset

In Table 4, the results of the association betweenh with early onset of a chronic
health condition and youth limited by a chroniclbeaondition and educational
attainment are presented. It was found that ybuotited and had early onset had higher
odds of not completing a high school diploma orE2DGy 21 years of age, OR: 1.74
(95%: 1.24 — 2.43) compared to youth without a nlrdealth condition when adjusting
for demographic variables (Model 4.1). The reswise similar for academic and
psychosocial variables as in the above analysiflo@ and neighborhood variables, with
the exception of percentage truancy, did not attestassociation found (Model 4.5). It
was also found that the odds of poor educationalrshent were higher for youth who

were both limited and had early onset of a chrtweiglth condition, ORt.96(95% CI:

128



1.22 — 3.17) compared to who did not report a dierbaalth condition adjusting for
percentage truancy and all other school and nergjolod level variables (Model 4.6).
DISCUSSION

Overall, being limited by a chronic health conditiand having early onset of a chronic
health condition both significantly elevated thele@f not completing high school or
obtaining a GED by 21 years of age compared tohyatno did not report a chronic
health condition. These findings support existitegature that youth who had a chronic
health condition before the age of 18 have poocational outcomes [5 - 11]. As life
expectancy improves for children with chronic heaibnditions, these children are at an
increased risk of poor educational attainment [2-4]

This study differs from previous work in that oangple was a younger
adolescent population and we included youth withraa in our analysis [5-11]. Our
measure of early onset was when conditions werartegh before the age of 13 whereas
prior studies used before the age of 18. We ifledtimportant factors for onset of
chronic health conditions as well as for youth were limited by a chronic health
condition. In our past work, an association wdal#dished between the presence of
chronic health conditions and poor educationalrattant. In this study, we expanded
upon previous research by identifying high-riskugre with chronic health conditions
that were better overall measures for predictingr golucational attainment.

Family socioeconomic status particularly poverag been shown to be the most
important predictor for school performance [16hisTstudy adjusted for socioeconomic
status at baseline. Youth could have experienogdrpy prior to our study. This may

have an influence on the likelihood of ever hawanghronic health condition and poor
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attainment. Early onset of a chronic health cooditombined with early life poverty
could further increase the burden on the childlaad to a higher amount of poor
educational attainment. Youth that have been pwer time and have developed a
chronic health condition may have poorer treatnogtibns. This could lead to more
limiting chronic health conditions.

Youth who had later onset also had a significacttease in the odds of not
completing high school or obtaining a GED by 21rges age. However, the odds of
poor educational attainment were higher for youtioWwad early onset of a chronic
health condition compared to youth who had latesebof a condition.

Eighty one percent of individuals who had a chrdrealth condition with early
onset were youth with asthma, whereas forty nimegue: of youth with later onset
reported having asthma. Past literature has shioatrasthma is a less severe condition
compared to other chronic health conditions [6gspite the past literature and the
difference in composition, youth with early onsit kad worse educational outcomes
compared to later onset. Early onset for youttmaigthma and other chronic health
conditions may suffer from a cumulative effect otrere. For example, youth with
asthma have more trouble sleeping and are morly bi&eniss classes [31]. The
cumulative impact from these afflictions may affdetvelopment more compared to later
onset. These results are important because thegrgdrate that not only does the type
of chronic health condition affect poor educatioai@hinment but the timing of the onset
does as well.

Youth limited by a chronic health condition hadheg odds ratios of poor

educational attainment compared to youth with eanlyet. Also, the odds ratios for
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youth who were limited and had early onset of aclrhealth condition were only
slightly higher compared to youth limited by a citizeh. These results suggest that
being limited by a chronic condition may be a heittdicator of elevated risk of poor
educational attainment compared to early onset.

Youth limited by a chronic health condition inclutidhose who were either
limited “a little” or “a lot" by a chronic healthondition, and among individuals who
were limited by a chronic health condition, 74% &gouth with asthma. As noted
earlier, it has been shown that milder conditiory mttenuate the effect on chronic
health conditions and poor adult outcomes, padityfor youth with mild asthma [6, 8,
11]. It has been suggested that the milder thdition, the less of an effect on
adolescent development [32]. These findings suggasbeing limited by a chronic
health condition is an important parameter for fowith asthma when identifying those
at risk of poor educational attainment. Youth wals® limited by non-asthmatic chronic
health conditions and the significantly higher odéipoor educational attainment
confirms other disease specific associations fiogriterature including cancer, diabetes,
and epilepsy and their poor educational outcom@s12 - 15]. For example, in cross-
sectional studies it was found that student’s wrttrolled their diabetes so that it no
longer limited them was essential to achievemedtatainmen{13, 14].

When academic variables and psychosocial variates both added in the
model, the association of youth who were limitedalghronic condition and poorer
educational attainment was no longer statisticgitipificant. This occurred for onset as

well. These results are similar to the Haas arss&atudy that showed the association of
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self-reported health and educational attainmentr@naalolescents was attenuated by
academic and psychosocial factors [29].

However, it was also shown that each onset oréidniheasure’s association with
poor educational attainment was uniquely influenogdhe specific academic factors
added. Understanding these variations may ai@titebstrategies to prevent poor
educational attainment for each high-risk groupr éxample, the variable repeated a
grade attenuated the association for youth lintigd chronic health condition and poor
educational attainment but not for the associatith early onset of a chronic health
condition and poor educational attainment. Thggests that the association for youth
limited by a chronic health condition and poor egtianal attainment was more affected
by grade repetition compared to the associatioh aatrly onset of a chronic health
condition and poor educational attainment. SirtyiJdhe association for youth with early
onset of a chronic health condition and poor edanat attainment was more affected by
grade point average compared to the associatidgnywiith limited by a chronic health
condition and poor educational attainment.

It appeared that the school had an important effieche association of early
onset of chronic health conditions and poor edooatiattainment. This suggests that
school selection is important for those particigamith chronic health conditions early in
life. These findings have not been examined presho However in a recent study, a
participant’s connectedness to school was a saamfifactor in the association of those
with childhood chronic health conditions and coleggaduation [33]. School
characteristics, programs and policies may prorecht@ol connectedness. Specific

health programs such as homebound instruction,saimg services and school policies
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need to be further studied. Determining thesenamg effects on maintaining academic
standing may be critical. The American Academ¥Pefliatrics recommend parents make
the school aware of their child’s chronic healtindition and develop a plan with the
school that outlines the child’s needs and goal [Potential effect modification with
school factors and chronic health conditions metitsly.

Strengths of this study included that we were ablgse a large, nationally
representative dataset that had many measuresftoeptional sources including
youth’s transcripts. This allowed us to examineaynpotential high-risk groups as well
as factors that contribute to each association pottr educational attainment.

Study limitations included that it was a secondamglysis. Each of the self-
reported surveys may be subject to measurement eFhee parent survey (1997), a self-
reported identification of chronic health conditsas problematic because those parents
who are more involved and knowledgeable of healthes may be more aware of the
participant’s health. These parents would likegart a chronic health condition more
often. Onset of a chronic health condition wasrsef as when it was first noticed in
1997 and when it was first diagnosed in 2002, whighsubject to variation. These
guestions may capture distinct populations.

In conclusion, youth limited by chronic health cdimhs, and early onset of a
chronic health condition had poor educational atteent. Parents and teachers of
children of these groups need to be aware of #keafi poor educational attainment.
Diagnosis and treatment of chronic health cond#isnextremely important not only to a
student’s health but also their education. Thasgesnits may also benefit the most from a

school with superior school characteristics. Hosvefuture research should examine
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specific school programs and policies such as hesheoling and other support.
Further study of the academic and psychosociabfaatlentified may ultimately help to
prevent these youth from having a poor educatiatialnment or allow them to maintain

a positive educational course.

134



References:

1) Perrin JM, Bloom SR, Gortmaker STChe Increase of Childhood Chronic lliness in
the United StatedAMA. 2007; 297(24): 2755-2759.

2) Pinzon J, Harvey J. Care of adolescents witbrabrconditions.Paediatr Child
Health. 2006; 11(1): 43-8.

3) van Dyck PC, Kogan MD, McPhereson MG, Weissman B&yacheck PW.
Prevalence and characteristics of children witlcgppdealth needs\rch Pediatr
Adolesc Med. 2004; 158: 884-90.

4) Gortmaker SL, Sappenfield W. Chronic childhotgbdders: Prevalence and impact.
Pediatric Clin North Am. 1984; 31: 3-18.

5) Maslow GR, Haydon AA, Ford CA, Halpern CT. YouaAdult Outcomes of Children
Growing Up with Chronic lllnessArchives of Pediatric and Adolescent Medicine. 2011;
65(3): 256-261.

6) Maslow GR, Haydon AA, McRee AL, Ford CA, Halperit.GGrowing Up With a
Chronic lliness: Social Success, Educational/Vocet Distress.Journal of Adolescent
Health. 2011; 65 (3): 256-261.

7) Bussing R, Aro H. Youth with chronic conditionsdatheir transition to adulthood:
findings from a Finnish cohort studfrch Pediatr Adolesc Med. 1996; 150(2): 181-186.

8) Kokkonen J. The social effects in adult life of@hic physical illness since childhood.
Eur J Pediatr. 1995; 154(8): 676-681.

9) Camfield CS, Camfield PR. Long-term social ontes for children with epilepsy.
Epilepsia. 2007; 48(Suppl 9): 3-5.

10) Lancashire ER, Frobisher C, Reulen RC, Winter®Glaser A, Hawkins MM.
Educational attainment among adult survivors oldttdod cancer in Great Britain: a
population-based cohort studlyiNatl Cancer Inst. Feb 24 2010; 102(4): 254-270.

11) Perrin EC, Newacheck P, Pless IB, et al. Issuadved in the definition and
classification of chronic health conditiorediatrics. 1993 Apr; 91(4): 787-793.

12) Champaloux SW, Young DRTypes of Childhood and Adolescent Chronic Health
Conditions and their Educational Attainment: A Sb&cological Approach.
Manuscript in preparation.

13) Hannonen R, Komulainen J, Eklund K, TolvanermiRAkonen R, Ahonen T.
Academic Skills in Children with Early-Onset Typd®iabetes: the effects of diabetes-
related risk factordDevelopmental Medicine and Child Neurology. 2012; 54(5): 457-463.

135



14) McCarthy AM, Tsalikian E, Lindgren S, EngvallMengeling J. Factors Associated
with Achievement in Children with Type 1 DiabetBsabetes Care. 2003; 26(1):
112-117.

15) Austin JK, Huberty TJ, Huster GA, B DW. Academic achievement in children
with epilepsy or asthmaDevelopmental Medicine and Child Neurology. 1998; 40
(4): 248-255.

16) Rumberger RW. Who drops out of school and waper prepared for the:

National Research Council, Committee on Educational Excellence and Testing Equity
Workshop; July 17-18, 2000; Washington, DC and incorporatéal the report,
Understanding Dropouts: Statistics, Strategies,Higt-Stakes Testing, edited by Beatty
A, Neiser, U, Trent W, Heubert J. Washington, DZD0O1. National Academy Press.

17) Clay D.Helping Schoolchildren with Chronic Health Conditions: A Practical Guide.
New York, NY: The Guilford Press; 2004.

18) Garner CL, Raudenbush SW. Neighborhood Effect&ducational Attainment: A
Multilevel Analysis. Sociology of Education. Oct 1991, 64: 251-262.

19) Bureau of Labor Statistics. National LongitudiSairvey of Youth 1997 (NLSY97).
http://www.bls.gov/nls/nlsy97.htm. Accessed Febyuz011.

20) Bureau of Labor Statistics, U.S. Departmeritaifor. National Longitudinal Survey
of Youth 1997 cohort, 1997-2009 (rounds 1-13) [catepfile]. Produced by the
National Opinion Research Center, the UniversitZbicago and distributed by the
Center for Human Resource Research, The Ohio Btatersity. Columbus, OH: 2011.

21)Mokkink L, van der Lee J, Grootenhuis M, Offringg Meymans H.Defining
chronic diseases and health conditions in childi@ed8 years of age): national
consensus in the Netherland&uropean Journal of Pediatrics. 2008; 167: 1441-1447.

22) American Academy of Pediatrics. Ages and $tage
http://www.healthychildren.org/English/ages-stagesfes/default.aspx. Accessed July
15, 2013.

23) Yamazaki S, Fukuhara S, Green J. UsefulneBgesitem and three-item Mental

Health Inventories to screen for depressive symptionthe general population of Japan.
Health and Quality of Life Outcomes. 2005; 3: 48.

24) Viet CT, Ware JE, Jr. The Structure of psyogaal distress and well-being in
general populations.Consult Clin Psychol. 1983; 51: 730-742.

136



25) Rumpf HJ, Meyer C, Hapke U, John SGcreening for mental health: validity of the
MHI-5 using DSM-IV Axis | psychiatric disorders gsld standardPsychiatry
Research. 2001; 105(3): 243-253.

26) National Multiple Sclerosis Society. Clinic&tudy Measures: Mental Health
Inventory. http://www.nationalmssociety.org/ms-clinical-care-
network/researchers/clinical-study-measures/mbaeknaspx. Accessed June 3, 2013.

27) US Bureau of the Census. Summary File 3. 208s@s. Available at:
http://factfinder2.census.gov/www.census. Acce$3ecember 2011.

28) Nettles M, Millet C, Oh H. The Challenge of Oppanity of African American
Educational Achievement in the U.S. In: Rebell M#¥olff JR, edsNCLB at the
Crossroads:. Reexamining the Federal Effort to Close the Achievement Gap. New York:
Teachers College Press; 2009: 43-82.

29) Haas SA, Fosse NE. Health and the educataiteahment of adolescents: Evidence
from the NLSY97.Journal of Health and Social Behavior. 2008; 178-190

30) Wang F, Shin HC. SAS Macros for Complex Surviegdel Selection Using Proc
Surveylogisitic/Surveyreg. Paper presentedvatiWest SAS Users Group (MWSUG),
Conference Proceedings. paper SA-02; September 25-27, 2011; Kansas City, MO.

31) Yeatts K, Shy C, Sotir M, Music S, Herget Cealth consequences for children with
undiagnosed asthma-like symptorAsch Pediatric Adolescent Medicine. 2003 Jun; 157
(6): 540-4

32) Suris JC, Michaud PA, Viner R. The adolesceittt & chronic condition. Part 1:
developmental issuedrch Dis Child. 2004; 89: 938-942.

33) Maslow GR, Haydon AA, McRee AL, Halpern CT. faive connections and
educational attainment among young adults withdtinibd-onset chronic illnes$ Sch
Health. 2012; 82: 364-370

34) American Academy of Pediatrics. Chronic Conditiangl Schools.

http://www.healthychildren.org/English/health-issienditions/chronic/pages/Chronic-
Conditions-and-School.aspx. Accessed June 3, 2013.

137



Table 1: Weighted Sample Characteristics Of Theddat Longitudinal Survey of
Youth — Cohort 1997 By Completion Of A High Schamgree Or Graduate
Equivalency Degree By 21 Years of Age

Overall n=8984 [Completed A HSE} Did Not Attain A | p-value
%' Or Mean (SB) | Or GED' By 21 |HSD Or GED By 2
Years Of Age, | Years Of Age, (%
(%) n=7286 n=1563
\Variable, Sample Size 100% 84.55% 15.45%
Exposure
Exposure
Chronic Health Condition
(%) n=7196
Did Not Ever Have A Chronic 77.83% 78.65% 72.46%
Health Condition v
p<0.01
Ever Had A Chronic Health 22.17% 21.35% 27.54%
Condition
Limited By The Chronic Health
Condition (%) n=7098
Limited A Lot/A Little 8.30% 7.82% 11.97%
Not Limited 10.50% 10.46% 10.10% x2:
p<0.01
Does Not Report Condition 81.20% 81.71% 77.94%
Onset (%) n=7134
Early Onset (12 and younger 14.48% 13.83% .09%
Later Onset (13 and older) 4.91% 4.76% 5.67% ¥2:
p<0.01
Does Not Report Condition 80.61% 81.41% 1%?2
Limited And Onset (%) n=7044
Early Onset And Limited A 6.01% 5.61% 8.96%
Lot/A Little
Early Onset Or Limited A 9.62% 9.62% 9.59% x2:
Lot/A Little p<0.01
Not Limited and Later Onset 2.61% 2.50% 2.94%
Does Not Report Condition 81.76% 82.27% 51%
Individual — Student Background
Age- January 1, 1997 (n=8984) 14.54 (0.02) | 14.55 (0.02) \ 14.54 (0.04)\ t: p=(Q
Race/Ethnicity (%) n=8984
Black, Non-Hispanic 15.40% 14.16% 21.31%
Hispanic 12.86% 11.80% 18.26% v
p<0.01
Mixed Race, Non-Hispanic 1.23% 1.25% 0.88%
Non-Black, Non-Hispanic 70.50% 72.78% 59.55%
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Gender (%) n=8984
Male 51.32% 50.36% 55.74% ¥
p<0.01
Female 48.68% 49.64% 44.26%
Individual — Family
Parent’s Education Level 13.58 (0.09) 13.88 (0.09) 12.00 (0.10) t: p<0.01
(Highest Grade) n=8503
2-Parent Household
(%) n=8984
No 47.06% 43.35% 65.45% x
p<0.01
Yes 52.94% 56.65% 34.55%
Individual — Psychosocial
Depressive Symptoms (n=8417) 31.24 (0.23) | 30.69 (0.22) ‘ 34.34 (0.67) t: p<0.01
Substance Abuse
(%) n=8950
Ever Used Alcohol, Smoked Ar 17.74% 16.26% 24.63% r
Used Marijuana p<0.01
Ever Used Alcohol Or Smoked 37.94% 38.04% 37.77%
Or Used Marijuana
Did Not Use Any Of The Aboveg 44.32% 45.69% 37.61%
Felt Safe At School
(%) n=8959
Strongly Agree 34.24% 36.36% 23.69%
Agree 53.12% 52.95% 53.66% r
p<0.01
Disagree 9.94% 8.46% 17.67%
Strongly Disagree 2.70% 2.23% 4.98%
Individual — Academic
Ever Repeated A Grade
(%) n=5943
Never Repeated A Grade 82.40% 86.87% 52.02% | o~
p<0.01
Repeated A Grade 17.60% 13.13% 47.98%
2 Or More Repeated Grades 2.96% 1.73% 8%6.6 ¥
p<0.01
1 Repeated Grade 14.64% 11.41% 11.30%
Grade Point Average 2.82 (0.02) 2.90 (0.02) 2.14 (0.04) t: p<0.01
(n= 6155
Community — Neighborhood
Neighborhood Income $44,894 ($1,287)| $46,022 ($1,386)  $39,178 ($845) p<t©.01
(n=8959)
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Community — School

Type of School (%) n=5223

Public School

91.69%

90.90%

96.58%

Private School

8.31%

9.10%

3.42%

p<0..01

Percentage of Non-Hispanic
White
(%) n=5224

Greater Than Or Equal To
Mean

62.46%

64.33%

50.32%

Less Than Mean

37.54%

35.68%

49.68%

p<0.01

Percentage of Teachers with
Advanced Degrees
(%) n=5083

Greater Than Or Equal To
Mean

52.89%

52.62%

54.07%

Less Than Mean

47.11%

47.38%

45.93%

p=0.55

5 Year Teacher Turnover
(n=5106)

83.10% (0.59)

83.35% (0.60)

81.25% (0.91

t: p=

D.01

Percentage Truancy
(n=4847)

3.96% (0.30)

3.78% (0.33)

4.98% (0.33)

t: p<(

.01

106: PercentagéSE: Standard ErrotHSD: High School DiplomAGED: Graduate Equivalency Degree
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Table 2: Logistic Regression Of Youth Limited ByrGhic Health Condition And Poor Educational Attagmh

(Did Not Complete High School Or Graduate EquivelePegree By 21 Years Of Age)

Individual OR' 95% CF Model 1, Model 2, Model 3, Model 4, Model 5 Model 6, Model 7,
n= Observations n=6701 n=6701 n=5039 n=6665 n=5016 n=3658 n=3434
Chronic Health Condition]  Limited By Condition 1.76 (1.33-2.34) 1.70(1.27-2.28) 1.57 (1.2121) | 1.56 (1.15-2.11) 1.38 (0.96 - 2.00)| 1.73 (1.13-2.65) 1.97 (1.30 - 3.00)
Not Limited By Condition 1.06 (0.82-1.39) 1.0641-1.36)] 0.87(0.61-1.258) 0.99 (0.76 - 1.290.83 (0.58 - 1.20)] 0.99 (0.69 - 1.4 0.99 (0.6748)
Does Not Report Condition (ref) (ref) (ref) (ref) ref) (ref) (ref)
Age 1.00(0.99-1.00) 1.00(1.00-1.0p) 1.00@¢2-1.01)| 1.01(1.00-1.01) 1.02(1.01-1.02) 001(0.99-1.01)] 1.00(0.99-1.01)
Race/Ethnicity Black or Mixed Race, Non 0.97 (0.70 - 1.33) 1.07 (0.74 - 1.55),
Hispanic 1.60(1.27-2.03) 1.25(0.97-1.62) (Qq®83-1.43)| 1.34(1.03-1.76) 1.15(0.82 - 1.63)
Hispanic 0.89(0.66-1.20) 0.98(0.74-1.30) (Q@F61-1.11)] 1.06(0.80-1.39) 0.77 (0.53-1.131.11 (0.77 - 1.59)] 1.08 (0.74 - 1.58)
Non-Hispanic, Non-Black (ref) (ref) (ref) (ref) fie (ref) (ref)
Gender Female 0.75(0.64-0.8f) 0.73(0.62-0/8H)79 (0.62-1.02) 0.68(0.57-0.80) 0.73(0.BP5) | 0.58 (0.46 -0.74) 0.58(0.46 - 0.74)
Male (ref) (ref) (ref) (ref) (ref) (ref) (ref)
Family Parent Education Level 0.73(0.70-0.76) 0.7420.0.78)| 0.74(0.70-0.78) 0.75(0.72-0.78) 4Q@.70-0.78)| 0.77(0.73-0.81 0.77 (0.73 19.8
2-Parent Household Yes 0.36 (0.30-0.43) 0.485(00.59)| 0.41(0.34-0.49) 0.50 (0.39 - 0.65) 32000.24 - 0.42)] 0.33 (0.25 - 0.45)
No (ref) (ref) (ref) (ref) (ref) (ref)
Academic - Repeated a Grade 7.11 (5.55-9.11) 6.50 (58039)
Repeated A Grade Never Repeated a Grade (ref) (ref)
School- Teachers with | Greater Than Mean 1.30 (1.02 -1.45) 1.28)0.2.66)
Advanced Degrees Less Or Equal To Mean (ref) (ref)
5-Year Teacher Turnove 0.99 (0.98 - 0.99) 0.99 (0.98 - 0.99)
Percentage Truancy 1.02 (1.01 - 1.04)
School Type Public (ref) (ref)
Private 0.25 (0.10 - 0.65 0.28 (0.11 - 0.73)
Neighborhood—
Neighborhood Income 1.00 (1.00 - 1.00)] 1.00 (1.00 - 1.00)
Psychosocial Depressive Symptoms Scote 1.01(1.01-1)02) 1 @@O - 1.02)
Substance Abuse Alcohol, Smoking and 2.56 (2.03 - 3.22 2.60 (1.86 - 3.68)
Marijuana
Alcohol, Smoking or 1.52 (1.26 -1.83 1.52 (1.17 - 1.98)
Marijuana
Used None (ref) (ref)
Felt Safe At School Strongly Agree (ref) (ref)
Agree 1.42(1.13-1.79) 1.32(0.96 - 1.42)
Disagree 2.52(1.88-3.37) 2.26(1.51-3.86)
Strongly Disagree 2.28(1.50-3.4B) 2.29 (:.4813)

Model 1: Adjusted for Demographic variables, MoBleRdjusted for 2 Parent Household and Demograyghitables, Model 3: Adjusted for Academic Factddadel 4: Adjusted for Psychosocial
Factors, Model 5 Adjusted for Psychosocial and Acaid Factors, Model 6: Adjusted for Neighborhoodh&l Factors, Model 7: Added Percent Truancy
'OR: Odds Ratic® Cl: Confidence Interval, (ref): Reference Group
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Table 3: Logistic Regression Of Onset Of ChroniakteCondition And Poor Educational Attainment
Did Not Complete High School Or Graduate EquivaleBegree By 21 Years Of Age)

=

Individual OR' 95% Cf Model 1, Model 2, Model 3, Model 4, Model 5, Model 6, Model 7,
n= Observations n=6738 n=6738 n= 5075 n=3821 n=6656 n=3796 n=3427
Chronic Health Early Onset 161(1.29-1.99) 161(1.28-2.01) 1.87(1.2343)| 1.35(0.90-2.02)[ 1.28 (1.00 - 1.65)| 1.15(0.77 - 1.72)| 1.45(1.02 - 2.07)
Condition Later Onset 1.42 (1.00-2.02)| 1.35(0.94-1.94) 0.95(0.59-1.52 0.85(0.388) | 1.20(0.84-1.72 0.86 (0.37 - 1.99)1.70 (1.04 - 2.77)
Does Not Report Condition (ref) (ref) (ref) (ref) (ref) (ref) (ref)
Age 1.00 (0.99-1.00) 1.00(1.00-1.0p) 1.00@1-1.01)| 1.01(1.00-1.02) 1.01(1.00-1.1) 021(1.01-1.03)] 1.00 (0.99 - 1.01)
Race/Ethnicity Black or Mixed-Race, Non
Hispanic 1.56 (1.24-1.97 1.23(0.96-158) Q®63-1.14)| 0.77(0.51-1.15) 1.33(1.02-1.74)0.87 (0.58 - 1.29)| 0.89 (0.62 -1.30)
Hispanic 0.90 (0.68-1.19) 0.98(0.75-1.28) Q@B3-1.11)] 0.80(0.51-1.25) 1.04(0.80-).360.79 (0.49 -1.26)] 0.89 (0.62 - 1.2
Non-Hispanic, Non-Black (ref) (ref) (ref) (ref) (ref) (ref) (ref)
Gender Female 0.78 (0.67-0.91) 0.76 (0.65 - 0/89).86 (0.68 - 1.09)] 0.96 (0.69 - 1.33) 0.69 (0.5882) | 0.83(0.59-1.18) 0.61 (0.48 - 0.77)
Male (ref) (ref) (ref) (ref) (ref) (ref) (ref)
Family Parent Education Level 0.74(0.71-0.77)  0.7530.0.78) | 0.75(0.72-0.79) 0.80(0.74-0.95) 500@.72-0.78)] 0.78(0.73-0.84) 0.77 (0.73 41).
2-Parent Household Yes 0.38 (0.32-0.45) 0.4%9(00.62) | 0.53(0.38-0.75) 0.41 (0.34 - 0.49) 56(00.40 - 0.80)] 0.35 (0.26 - 0.48)
No (ref) (ref) (ref) (ref) (ref) (ref)
Academic - Repeated A Grade 6.54 (5.13-8.34) 4.88 (3f485) 4.82 (3.50 - 6.64
Ever Repeated A Gradd Never Repeated A Grade (ref) (ref) (ref)

Grade Point Average

(GPA)

0.32(0.24-0.43

0.33 (0.25 - 0.44)

School- Percentage of

Greater Than Mean

0.75 (0.57 - 0.98)

Non-Hispanic Whites

Less than Mean

(ref)

Teachers with

Greater Than Mean

1.29 (1.00 - 1.65)

Advanced Degrees

Less Or Equal To Mean

3)

(ref)

5-Year Teacher 0.99 (0.98 - 1.00)
Turnover
School Type Public (ref)

Private 0.42 (0.18 - 0.96)
Percentage Truancy 1.02 (1.01-1.
Neighborhood Neighborhood Income 1.00 (1.00 - 1.00)
Psychosocial — Alcohol, Smoking and

Substance Abuse

Marijuana

2.52 (2.00 - 3.19)

2.27 (1.40 - 3.67)

Alcohol, Smoking or
Marijuana

1.48(1.23-1.80)] 1.52(1.00 -2.29)
Used None (ref) (ref)
Depressive Symptoms Score 1.01 (1.01 - 1/02)01 .00 - 1.02)
Felt Safe At School Strongly Agree (ref) (ref)
Agree 1.43(1.13-1.80 1.18 (0.79 - 1.76)
Disagree 247 (1.84-3.31) 1.67(0.98-2.86)
Strongly Disagree 2.30(1.51-3.49) 1.93(0.8(69)

Model 1: Adjusted for Demographic variables, MoBeRdjusted for 2-Parent Household and Demograghitables, Model 3: Adjusted for Academic Factdigedel 4: Adjusted for GPA, Model 5
Adjusted for Psychosocial, Model 6: Adjusted foralemic and Psychosocial Factors, Model 7: Adjufstedleighborhood/School Variablé€OR: Odds Ratic® Cl: Confidence Interval
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Table 4: Logistic Regression of Youth Limited BydRave Early Onset Of Chronic Health Conditions Aabr Attainment
(Did Not Complete High School Or Graduate EquivelePegree By 21 Years Of Age)

Individual OR! 95% Cf Model 1, Model 2, Model 3, Model 4, Model 5, Model 6,
n= Observations n=6652 n=3792 n=6616 n=3782 n=3687 n=3428
Limited By Chronic Health| Limited And Early Onset 1.74(1.24-2.43) | 155(0.90-2.67) | 1.64(1.14-2.35) | 1.48(0.85-2.58)| 1.74(1.08-2.79) 1.96 (1.22 - 3.17
Condition And Early Onset| Either Limited Or Has Early 1.16 (0.86 - 1.56 (8.44 - 1.55) 1.08 (0.81 - 1.44 0.86 (0.48 51.5| 0.95 (0.59 - 1.53) 1.01 (0.62 - 1.63
Not Limited And Not Early 1.23 (0.76 — 2.00 0.6624 — 1.82) 1.07 (0.64 -1.80) 0.90 (0.27 — 2.9p) 1.41 (0.82 — 2.42) 1.45 (0.83 — 2.53
Does Not Report Condition (ref) (ref) (ref) (ref) (ref) (ref)
Race/Ethnicity Black and Mixed Race, Non
Hispanic 1.23 (0.95 - 1.58) .079 (0.52 - 1.21) IBRO - 1.73) 0.90 (0.60 - 1.34) 0.88 (0.61 -1.2Y 0.89(0.60 - 1.31)
Hispanic 0.97 (0.73 - 1.28) 0.79 (0.49 - 1.26) (0F9 - 1.37) 0.81 (0.51 - 1.30) 0.88 (0.61-).26 0.92 (0.63 - 1.34)
Non-Hispanic, Non-Black (ref) (ref) (ref) (ref) fye (ref)
Gender Female 0.74 (0.63 - .086) 0.95(0.71 - 1.29) 0.69 (0.58 - 0.82) 0.82 (0.57-1.16 0.62 (0.8078) 0.61 (0.48 - 0.77)
Male (ref) (ref) (ref) (ref) (ref) (ref)
Age 1.00 (1.00 - 1.00) 1.01 (1.00 - 1.02 1.0001-.1.01) 1.02 (1.01 - 1.03) 1.00(0.99-1.01) 00%0.99-1.01)
Family Parent Education Level 0.74 (0.72-0.77) 0.8830.6.24) 0.75(0.72-0.78) 0.79(0.73-0.89)  70(0.73 - 0.81) 0.77 (0.72-0.81
2-Parentousehold Yes 0.35 (0.30 - 0.42 0.52 (0.36 - 0.74) 0.40 (0.34 - 0.49) 0.57 (0.40 - 0.80 0.31 (0.p#41) 0.33 (0.24 - 0.43)
No (ref) (ref) (ref) (ref) (ref) (ref)
Academic Yes 4.96 (3.64 - 6.77) 4.80 (3.49 — 6.62)
Repeat Grade No (ref) (ref)
Grade Point Average 0.31 (0.24 - 0.41) 0.33(0.25-0.44
5-Year Teacher Turnover 0.99 (0.98 - 0.99) 0.99 (0.98 - 0.99
School Type Public (ref) (ref)
Private 0.29 (0.12 - 0.69) 0.31(0.13-0.76
Race of School: Percentage Greater Than Mean (ref) (ref)

of Non-Hispanic White

Less Than Mean

0.71 (0.54 - 0.94)

0.77 (0.58 - 1.03

Percentage Truancy

1.02 (1.01 - 1.03)

Neighborhooc- Income

1.00 (1.00 — 1.00)

1.00 (1.00 —1.0¢

Psychosocial —
Substance Abuse

Alcohol, Smoking And
Marijuana

2.58 (2.05 — 3.26)

2.29(141-37

)

Alcohol, Smoking, Or

Marijuana 1.51 (1.24 - 1.82) 1.54 (1.02 — 2.33
Used None (ref) (ref)
Depressive Symptoms Score 1.01 (1.01-1.02) (1.0D0 — 1.02)
Felt Safe Strongly Agree (ref) (ref)
At School Agree 1.43(1.13-1.81) 1.17 (0.78 - 1.74)
Disagree 2.49 (1.85 - 3.35) 1.66 (0.96 — 2.85

Strongly Disagree

2.29 (1.49-3.50

1.89 (0.7862)

Model 1: Adjusted for 2-Parent Household and Deraplic Variables, Model 2: Adjusted for Academic tees, Model 3: Adjusted for Psychosocial Factorsdel 4: Adjusted for Psychosocial and
Academic Factors, Model 5: Adjusted for Neighboro®Bchool Factors, Model 6: Added Percent Truancy
1 OR: Odds Ratié Cl: Confidence Interval, (ref): Reference Group
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Figure 1: Analytic Sample (Onset)
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2002

6,738 Analytic Sample
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Figure 2: Analytic Sample (Limited)

8,984 Total Sample (1997)

8,849 Participants with Educational
Attainment Measure (Cumulative from
Youth Survey)

7,098 Participants with
Limited Measure (1997

8,503 Participants with
Parent’'s Education (1997

and 2002

6,701 Analytic Sample
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Abstract

Background: Youth with chronic health conditions are at risk@fer educational
attainment compared to youth without chronic headthditions. Contextual factors,
such as those of family structure, neighborhoodcbiool may alter this association. We
evaluated whether the family, school or neighbochmmdified the association with

chronic health conditions and poor educationalratiant.

Methods: The National Longitudinal Survey of Youth — Cohd®97 was used for this
study. Chronic health conditions were identifieahfi surveys in either 1997 or 2002.
Poor educational attainment was defined as not teimg a high school diploma or
Graduate Equivalency Degree (GED) by 21 years ef &pgression models with
interaction terms and subsequent stratificatiorevussed to determine the level of

modification of the contextual factors.

Results: Twenty two percent of the sample reported havicgranic health condition.
Among youth who attended a school with higher tayathe odds of poor educational
attainment were higher for those participants waa & chronic health condition
compared to participants who never had a chrorattiheondition, OR: 1.93 (95% CI:
1.28 — 2.92). There were similar results for thegé a 2-parent household, OR: 1.93
(95% CI: 1.28 — 2.92). These associations weresigaificant for participants without a

2-parent household and participants that attendsth@ol with a lower truancy.

Conclusions:The percentage truancy at the school and a 2-phaoeisehold modified

the association for youth with chronic health céiedis and poor educational attainment.
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INTRODUCTION

An estimated 32 million children in the United $&are afflicted by a chronic health
condition [1, 2]. Recent longitudinal studies in the United Statesluiding our past
work, have determined an association between ywitthchronic health conditions and
poor educational attainment, such that the precalehnot completing high school or
obtaining a Graduate Equivalency Degree (GED) rafigen 16% to 20% [3-6]. This
prevalence is greater than the 10% to 12% prevalfnadhose without a chronic health
condition [3, 5]. Disease-specific studies fromaar survivor cohorts and childhood
onset of epilepsy from Britain, Sweden, U.S, CaratiFinland have all found similar
results [7-12].

The educational literature suggests that famigygimborhood and school factors
influence and potentially modify a student’s penfance [13]. Based on this
information, we implemented a social ecologicalrapph (Figure B~ one that takes
into account the impact on the individual from tamily, neighborhood and school— to
identify contextual factors that may modify the@sation of chronic health conditions
and poor educational attainmem.student background’s involves aspects of both the
individual and their family. The variables thavkaeen shown to impact educational
attainment on the individual level include gendace/ethnicity, family SES, parent’'s
education level, and a 2-parent household. Thewamty level encompasses both the
school and neighborhood. School variables incha®ol type, teacher experience and
student composition. Neighborhood variables ineltddent’s peers in the
neighborhood and neighborhood resources. In Figyuve display our model that places

each factor that potentially impacts an individsaducational attainment on the
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individual or the community level. Below we expidiow the social ecological model
can be applied to educational attainment amongethath chronic health conditions.
Individual Level: Student’s Background

African Americans and Hispanics have lower edoceat attainment than Whites.
Data from the Current Population Survey showed lthspanics have the highest high
school dropout rate (17.6% in 2009), which is cdesably higher than African
Americans (9.1%) or Whites (8.1%) [14There has been a decline in male college
enrollment, which is partially attributed to a mdiecline in high school graduation rates.
According to the Higher Education General InforroatSurvey, 10 million females had
enrolled in college compared to 7.6 million male2009 [15]. Female enrollment has
outpaced male enrollment since the late 1970slanddp keeps getting larger [15].
Individual Level: Student’s Family Background

Family background is the best predictor of a sttidesuccessful school
performance [16, 17]. More specifically, familycgmeconomic status, measured as
family income or parental education, has been ifledtas the most influential predictor
for school achievement [13]. A study showed thmlidcen who experienced poverty
before attending school had worse educational omtsccompared to children who
experienced poverty while attending school [18)ther work has indicated that youth
with single parent or step-families have signifiibahigher rates of high school dropout
compared to those from 2-parent households [19, 20]
Community Level: School

A student’s educational achievement and attainmenaffected by school

factors. Resnick et al found that a feeling ofrextion to family and school was
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protective against many poor risk health behavaoneng seventh to twelfth graders [21].
A meta-analysis conducted by McLaughlin and Droernitified 19 studies that found that
a caring school climate was associated with highades, engagement, attendance,
expectations and aspirations, a sense of schotastipetence, fewer school suspensions
and on time progression through grades [22]. Negaispects associated with the school
climate have been examined and shown to have dettahresults to academic
achievement. Teacher and student tardiness, famtademic challenge, vandalism, drug
abuse, physical conflicts, verbal abuse of teacipéngsical attacks on teachers, teacher
absenteeism, student absenteeism, cutting claathyapobbery or theft, disrespect of
teachers, alcohol abuse and weapons in schoolldemreassociated with poor student
achievement [23] Although this has not been studied previously tiydwrdened with
chronic health conditions may be less involvedigrtschool and specific characteristics
of the school may contribute or deter them fromauhpleting high school.

School factors such as school type, teacher eetqpegiand student composition
also affect a student’s educational achievemena#tiathment. For instance, the quality
of a school may prevestudents from dropping out of high school [13, 2@he study
showed that reading scores were significantly higherivate schools compared to
public schools, after adjusting for individual aschool characteristics [25A study that
utilized scores from thilational Assessment of Educational Progress (NAEP)
determined that students had higher NAEP scorstates with a lower teacher turnover
rate [26]. Higher teacher turnover rates resuét decrease in the number of experienced
teachers at the school [26]. School demograplécsadfect achievement [27]. In

examining achievement differences, Nettles et ahdbthat schools with different racial
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compositions affected student’s individual achieeatrscores irrespective of a student’s
individual race [27].
Community Level: Neighborhood

Neighborhood contexts may compound or partialgvéite the association
between childhood and adolescent chronic healtditons and educational attainment.
They may influence drop out rates for a numberatéptial reasons [13, 24, 28],
including a student’s peers in the neighborhoodraighborhood resources. Peers in the
community who have already dropped out of school miiuence the student to drop
out [29, 30]. The number of and types of employhmgportunities for high school
dropouts in the community may also impact poor atlanal attainment [31]. A student
with a chronic health condition may already be nreraoved from their educational
experience and the influence of the neighborhoodcoatribute or deter him or her from
ultimately completing high school.

Neighborhood factors may also be associated veitin conditions [32]. For
example, the number of fast food restaurants iratha or the amount of air pollution in
the neighborhood may increase the likelihood obnlwr health conditions such as
diabetes and asthma. n&ighborhood’s education and income, health accesse and
violence may have an association with health caitand youth developmelil1-35].

In a study using path analysis, researchers fauaidneighborhood disadvantage was
associated with adolescent development, youth mo@end delinquendgl, 33]. With
many neighborhood factors influencing chronic Heattis important to consider how

they may interact and their potential impact oncadional attainment.
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The objective of this study was to evaluate paaeeffect modification by the
family, school and neighborhood in the associatibchronic health conditions and
educational attainment. Identification of specféictors from the school, neighborhood
and family may contribute to alleviating the asation of chronic health condition and
poor educational attainment. These factors mayinehgase a student’s chances of
staying on a successful educational path.

METHODS

Study Sample

This study was a secondary data analysis that greglihe National Longitudinal Survey
of Youth — Cohort 1997 (NLSY’97), a nationally repentative cohort of 8,984 youths
that were 12 to 16 years old on December 31, 199 [Households were identified
from 147 primary sampling units in the United Ssatd&hese civilian, non-
institutionalized households were screened foil@égoarticipants. Siblings were also
included in the study (n=6,819 unique householdis)1997, parental and youth
interviews were administered and the youth continoebe interviewed on an annual
basis through 2009 (13 rounds available). Adddlonformation was obtained from
special access files at the Bureau of Labor Siegigticluding a geocoded census tract
location file and school surveys.

Exposure — The parent survey in 1997 includedestipn about if the participant
ever had a chronic health condition. The participa 2002 was asked if he or she were
ever diagnosed with a chronic health conditionthBbe participant and parent were
asked to identify the type of chronic health coidit Responses in the 1997 parent

survey included asthma, heart condition, anemahetes, cancer, epilepsy, and other
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(specify). Infectious diseases, Human Immunodeficy Virus (HIV)/Acquired
Immunodeficiency Syndrome (AIDS), kidney, allergiether sexually transmitted
diseases or other were included in “Other.” Respsenn the 2002 youth survey included
asthma, cardiovascular or heart condition, anedmdnetes, cancer, epilepsy, HIV/AIDS,
Sexually transmitted disease other than HIV/AIDS ather (specify).

If the parent or participant did not report a cticchealth condition during these
times, the participant was classified as “Never &athronic health condition.” The
reported presence or absence of a chronic heatttitaan was used to determine family,
school and neighborhood interactions.

A consensus definition of childhood chronic healtimditions was developed for
large, epidemiological studies [36]. The critesare based on the following factors or
conditions: 1) whether the health condition is cutable and 2) whether it has lasted
longer than three months, will last longer thareémonths or has occurred at least three
times or more during the past year and will likedgur again. Based on these guidelines,
youth who reported anemia, infectious diseasesiagransmitted diseases other than
HIV/AIDS and allergies were not considered to hekeonic health conditions. Using
these criteria and the type of chronic health coonk reported, we categorized our
chronic health measure to perform supplementaajifstation analyses.

Chronic health conditions were categorized agisthma, 2) Cancer, Diabetes or
Epilepsy, 3) Heart conditions, 4) Other chronicltreeonditions and 5) Never had a
chronic health condition. Maslow et al showed #tatlents with asthma had better
educational outcomes compared to those with ndmyetic chronic health conditions,

defined in his study as diabetes, cancer, or epyi&). Based on these findings, asthma
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and diabetes, cancer or epilepsy had separateoc@®g Cancer, diabetes, and epilepsy
were also classified together based on sampleesteints. There were other chronic
health conditions available in our dataset thatwaated to explore. Among the other
chronic health conditions reported, heart or caralsgular conditions had the largest
sample size. Consequently, “Heart conditions” agparate category. The other
chronic health conditions were added together digze constraints.

Outcome — Educational attainment was operatioedlizy whether the participant
completed a high school diploma or obtained a GERDbyears of age. The participant
was asked when or if they had graduated high sabroabtained a GED during each
survey period.

Potential Confounders and Effect Modifiers — Aisgiof variables were first
assessed from the student’s background as we#ighborhood and school levels. The
hypothesized interactions were chosen from theesii'glbackground, neighborhood and
school level.

Individual Level: Student’s Background

The following individual level variables from theudent’s background were adjusted for
in the analysis: 1) agef the participant, 2) gendef the participant, 3) race/ethniciby

the participant. Each of these variables was ctatkin the baseline year (1997). These
variables were considered confounders for this@ason based on previous literature
and past work [3, 5]. Categories for race/ethyiritluded 1) Black — Non-Hispanic, 2)
Hispanic 3) Mixed Race — Non-Hispanic and 4) Nosgdinic and Non-Black. Survey
staff designed this variable, which integratedXB87 race and ethnicity survey

guestions, household population oversampling in&tiom and biological parent’s
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race/ethnicity. This method allowed each partictga be classified into one of these
categories. Those in the Non-Hispanic and Non4Btategory were mostly White but
also included every other racial/ethnic categoay thas neither Hispanic nor Black (94%
White). There were very few participants classifées Mixed Race — Non-Hispanic (1%
of the sample). This category was subsequentlgddtlithe Black — Non-Hispanic
category.

Individual Level: Student’s Family Background

Parent’s educatiowas assessed by the highest grade that eithegimal parent

completed regardless of if the participant livedhwhat parent in 1997. This variable
was assessed continuously on a 0 to 20 scale afrgim none (0) to eight years of

college or more (20). A 2-parent househetas assessed by whether the participant had

both biological parents in the home in 1997. Eaicthese variables was collected in the
baseline year (1997). Interactions with chronialtieconditions were evaluated.
Community Level: Neighborhood

Neighborhood socioeconomic status was obtained fata stored at the Bureau of
Labor Statistics in Washington, DC. This datasetiled census tract information from
the participant’s residence in 1997. Census 20fifimation was merged to the
participant’s residential information using SAShelmedian household income in 1999

was used to define the participant’s neighborhoadme

Community Level: School
The National Opinion Research Center (NORC) dewdgzhool surveys that were sent
to the principal of all schools that had &"Itade within the 147 National Longitudinal

Survey of Youth - 1997 primary sampling units irD&9 The eligible schools were
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obtained from a commercial database. All schotéded by the participant were sent
follow-up surveys in 2000. When one variable fritra school was missing from 1996,
the 2000 survey was used. The term ‘school’ wasainalized as the school attended
by the participant in 1997. If all information fre school was missing, the next school
the student attended was used. The following bbesawere used in our models: (1) 5-

year teacher turnovef?) percentage of Non-Hispanic White studeartd (3) percentage

truancy 5- year teacher turnover was calculated by thmeber of teachers who taught
five years ago divided by the total number of temslat the school. The percentage of
Non-Hispanic White students was used to deternnaedcial and ethnic composition of
the participant’s school. The percentage truamtlieaschool assessed the school
environment.

Analysis

Descriptive statistics of the sample’s family, schand neighborhood were compared
across participants’ educational attainment andrahrhealth condition status by
bivariate analyses using chi-square and t-testsltiriate logistic regression was used
to examine the association between chronic healtditons and not completing high
school or a GED by 21 years of age while contrglior confounders. Interaction was
examined by the addition of terms in the model.

We evaluated a series of factors from the fansityool and neighborhood as well
as interactions with a backwards elimination. Thethod to determine interactions is
outlined by Jaccard and Turrisi [37]. Based oeriattion terms identified, stratified
analyses were conducted. For continuous variabigker or lower group levels were

created based on the sample mean and distributiorder to conduct stratification. The
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mean was used to give each modification categaisndar sample size. Lower truancy
was considered those schools that reported truaqesl to or below the mean (less than
or equal to 3.93%). Higher truancy was assessati@ge the mean reported percentage.
The final models had odds ratios for chronic headthditions and educational attainment
based on each modification level. We only usedpleta cases for each analysis. The
sample started with 8,984 participants and wasaedlby to 8,849 by the participants
who did not have an educational attainment measline. number of participants who

did not have a chronic health measure or a paredtisation value trimmed the number
to n=6,795. When school and neighborhood faster® added the final analytic sample
was n=3,516 (Figure 2). There were many missithgesafor the school (h=3760).

Based on the exposure and confounders, it was sttawmissing values from the

school were similar to the analytic sample. Howethee missing values for the age of
the participant, race/ethnicity composition andepés education level were statistically
significantly different. The analytic sample wddey by close to 14 months, 3.6 percent
more Non-Hispanic, Non-Black and the youth’s pasdrad completed half a grade more
compared to missing school and neighborhood ppainds. A stratified analysis with
categorized chronic health conditions was also gotadl. Using proc surveylogistic in
SAS 9.1 (SAS Institute, Cary, NC), many models werer the association of chronic
health conditions and poor educational attainm&é controlled for the complex survey
design of the NLSY’97 by incorporating primary sdmg units, strata and customized

survey weights.
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RESULTS

Family, neighborhood and school sample charadiesjsis well as bivariate analyses
across chronic health condition status and edutatattainment, are presented in Table
1. Twenty two percent of the sample reported hawiggronic health condition and
eighty five percent reported completing a high sthigploma or GED by 21 years of
age. Among youth who did not complete a GED ohlsghool diploma by age 21, fifty
five percent were male (data not shown).

As shown in Table 1, the average neighborhood ameidicome for youth who
received a high school degree or GED was $46,082renaverage neighborhood
median income for youth who did not receive a tighool degree or GED was $39,178
(t-test: p<0.01). The mean reported percentag@dsum schools was 4%. Among
students who did not complete a high school diploma GED by 21 years old, the mean
percentage school truancy was 5%. For youth wported a chronic health condition,
the school mean percentage truancy was 4.5%. Arparigipants who did not report a
chronic health condition, 46% did not live in a &@nt household. Among youth who
had a chronic health condition, 50% did not livaig-parent household.

Two effect modifiers were identified with chrorhiealth conditions: percentage
truancy (p=0.04) and 2-parent household (p<0.0%}ratified analyses of percentage
truancy are presented in Table 2 and stratifiediyaga of a 2-parent household are
shown in Table 3.

Among participants who attended schools with &éidruancy, youth who had a
chronic health condition had higher odds of poarcadional attainment, OR: 1.93 (95%

Cl: 1.28 — 2.92) compared to youth who did not repachronic health condition (Table
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2). Among participants who attended a school witbwer truancy, the odds of poor
educational attainment was not significantly diéietrfor youth who had a chronic health
condition compared to youth who did not report eoalt health condition, OR: 1.11
(95% CI: 0.76 — 1.63) (Table 2). This associati@s specific for youth with asthma,
1.95 (1.21 — 3.16and nearly for cancer, diabetes, or epilepsy, 8. 95% CI: 0.98 —
13.05) compared to youth that did not report a iitcroondition (Table 2).

We stratified by whether the participant had aafept household (Table 3).
Among participants with a 2-parent household, yautio reported having a chronic
health condition had higher odds of poor educatiattainment compared to youth who
never reported a chronic health condition, OR: 23846 CI: 1.83 — 4.48). If the family
was not a 2-parent household, the association leetaferonic health conditions and poor
educational attainment was not significant, OR5X®5% CI: 0.77 - 1.44). We also
conducted a siblings fixed effect model (not repdytand the stratified odds ratios were
similar to those reported. Siblings fixed effeadels effectively remove within-family
variation and only display between-family variatiorthe analysis models.
DISCUSSION
Overall, two effect modifiers were found for thesasiation of chronic health conditions
and educational attainment: the percentage trusmitye school, and a 2-parent
household. Neighborhood level variables were ffecemodifiers.

After stratification, only youth who reported arghic health condition and
attended a school with higher truancy had sigmifilyghigher odds of poor educational
attainment. These associations were robust farezadiabetes, or epilepsy and youth

with asthma. According to our social ecologicaldelp these findings demonstrate that
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the school is influential for a person with chroh&alth conditions’ educational
attainment adjusting for confounders.

Rumberger developed a framework for studyintudent’s performance. He
suggested that students who drop out of high sc@oinvolved in a cumulative
disengagement process [13]. His framework coredubat the school, neighborhood
and family factors affect a student’s school engagy®, and engagement is critical for
achievement and educational attainment [I3jere is evidence that certain school
policies and processes may lead to poor schoolgemgent and contribute to voluntary
withdrawal from school [13], although this has pogviously been studied among youth
with chronic health conditions. Schools with lowerancy may have more effective
school policies and processes that indirectly &levstressors associated with chronic
health conditions that otherwise contribute to pgarool engagement and lead to
withdrawal from school. Although we controlled family and individual variables in
our models, youth who attended these different@ishikely have different families and
individual characteristics that may still affecistiassociation. We adjusted for
socioeconomic status from the individual and thHeostat baseline. However, the
cumulative effect of poverty is important to ouwudy’s results. For example, the school
the participant attends is partially due to botktand present financial considerations.
These results may also be a reflection of peenanites at the school. If fellow students
are already less engaged in the school it migleidseer for the youth burdened by a
chronic health condition to become less engagediéthdraw from school.

School policies such as intensive academic regawetions and emotional

support services which might exist in schools mferither study. Examination of other
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specific policies such as homebound instructiontaowl these practices maintain a
student’s academic standing could be importantels verall, future studies that
examine a child’s health and their attainment naysaler effect modification by the
school environment.

Percentage truancy was also associated with tiypehool attended; public
schools had higher truancy compared to privateashoot reported). This may reflect
an inequality in school resources. These resoumagsinclude school programs,
opportunities and support that may help modifyaksociation. A more rigorous
academic environment with fewer general track amdedial courses has been shown to
lead to fewer dropouts and a higher number of stisdeompleting high school [12]. It
should be noted that school ACT/SAT scores andsde® were not significant
predictors of an individual’s poor educational mitaent and were not included in our
final model (not reported).

The 2-parent household was also identified adfactanodifier. The odds of
those with chronic health conditions and poor etianal attainment were significantly
elevated only among youth with a 2-parent househdliese results were not expected.
We examined the youth who did not report a chrbeilth condition and among these
participants those without a 2-parent householdrhace than twice the non-completion
rate compared to those who had a 2-parent housefibid large difference in the
comparison groups’ graduation rates may be langsgonsible for the interaction seen
with chronic health conditions.

In our prior work, students with a 2-parent houddtad significantly more

educated parents, higher high school grade poarages, higher cognitive scores, fewer
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depressive symptoms, and fewer school absenceydliéim students that did not have a
2-parent household [5]. Past work has shown ehttitese academic and psychosocial
factors are important attenuators for the assaciaif chronic health conditions and poor
educational attainment [5, 38]. In the introductiwe suggested that poverty and
socioeconomic status were very important for acac@erformance. There may be
significant differences in terms of early childhaamad cumulative poverty between youth
with a 2-parent household compared to youth witlzoRtparent household. These
differences could create a large disparity for aoaid achievement as well as educational
attainment.

Neighborhood level factors did not significantlpdify the association with
chronic health conditions and poor educationairattant. Crane concluded there may
be a tipping point in the neighborhood that yididgher dropout rates [28]. In his
contagion model when a critical point in incidemseeached, the social behavior spreads
like an epidemic. For instance, gang violence spllead and increase to a much higher
incidence level when a critical threshold in theghborhood is reached. Although
research has been mixed regarding a neighborhppithg point, future studies may
examine this and the effects on the associati@hadnic health conditions and poor
educational attainment.

Limitations of the study included that self-rematt parent-reported and principal-
reported surveys are subject to measurement eWerassessed chronic health
conditions by using both the 1997 parent questimarsand 2002 youth questionnaire.
These asked slightly different questions. Theeym 1997 asked the parent if the

participant ever had a chronic health condition t#nr@d2002 survey asked if a condition
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was ever diagnosed. A self-reported diagnosisiresjthe participant to see a physician.
Health access may be limited for more disadvantpgeticipants. Consequently, this
guestion may not accurately capture everybody thiglse chronic health conditions. A
doctor’s diagnosis may be based on different ¢aitend misdiagnosis is possible as well.
For example, doctors may choose not to diagnosgienp with asthma because of the
stigma associated with the condition. There wespondents that specified other
chronic health conditions that were not directligegabout in either the 1997 or 2002
survey (e.g. infectious diseases, Human Immunoiéefy Virus (HIV)/Acquired
Immunodeficiency Syndrome (AIDS), kidney, allergiether sexually transmitted
diseases). We do not know whether we have capawedone with these specific
conditions.

Another limitation was our sample size for evalugeffect modification. The
school surveys had many missing values. Thisicgsdrour ability to test for
interactions and affected the ensuing stratificati®articipants started the cohort at
many different grades, which may have affected sklavel results. In our disease
specific analysis, cancer, diabetes, or epilepgglee to be grouped together similar to
the work of Maslow et al because of sample sizesitaimts [3]. This study lacked a
severity measure for the chronic health conditi@ported. This may affect the
associations identified. Strengths of the studjuided that this is a nationally
representative cohort with many school, and neigidimd measures. Moreover, we
utilized a dataset with a unique combination ofitleand education variables that

allowed this association to be examined.
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Chronic health conditions affect students whovstfor academic success. This
study determined interactions that demonstratedcattextual factors are important when
a student is afflicted by a chronic health conditibhese factors can make youth with a
chronic health condition more likely to thrive. &heighborhood appears to be less
important than the school environment in termdoinfluence on the relationship of
chronic health conditions and educational attaifmé&ronic health conditions are on
the rise and understanding these contextual fabtter help efforts to modify their poor

educational outcomes.
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Figure 1: Social Ecological Model: Factors InvolMadStudy
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169



Figure 2: Analytic Sample
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Table 1: School and Neighborhood Characteristic¥@f National Longitudinal Survey Of Youth By Gradion Rate and Chronic
Health Condition

Overall n=8984 Completed A |[No HSD Or GED| p-value| No Chronic Everhada |p-value
%*/Mean (SE’)| HSD® Or GED* n=1563 Condition Chronic
n=7286 n=5638 Condition
n=1558
Total 100 84.55% 15.45% | ’p<0.01 77.83% 22.17% |’p<0.01
Census Tract
Neighborhood

Income (n=8959) ($44,894 ($1.287$46,022 ($1,386) $39,178 ($845) 8p<0.01 $44,608 ($1,208)$44,956 ($1,609 8p=0.64
School
%' of NH® Whites |70.05% (2.31%)) 71.45% (2.45%) 60.13% (2.04%) 8p<0.01 70.73% (2.23%) 71.29% (2.54%) 8p:0.56
(n=5224)
5-year Teacher 83.10% (0.59%) 83.35% (0.60%) 81.25% (0.91%) 8p=0.01 83.01% (0.67%) 83.57% (0.90%) 8p=0.44
Turnover
(n=5106)
061 Truancy 3.96% (0.30%) 3.78% (0.33%) 4.98% (0.33% 8p:0.01 3.83% (0.26%) 4.51% (0.78% 8p:0.04
(n=4847)
Family
Parent’'s Education| 13.58 (0.09) 13.88 (0.09) 12.00 (0.10) 8p<0.01 13.70 (0.09) 13.73(0.12) 8p=0.80
(n=8984)
2-ParentHousehold
(n=8984)

Yes | 52.94% (1.06) 56.65% (1.05)| 34.55% (1.57) 'p<0.01| 54.38% (1.08)| 50.21% (1.80) p<0.01

No 47.06% (1.06) 43.35% (1.05) 65.45% (1.57 45.62% (1.08) 49.79%0L
106: PercentageéSE: Standard ErrotHSD: High School DiplomAGED: Graduate Equivalency Degrae ObservationSNH: Non-Hispanic
"y%: chi-square testt: t-test

171



Table 2: Stratification of Truancy for Ever Haviag_hronic Health Condition and Chronic Health CaindiCategories Adjusting for
Demographic, School and Neighborhood Variables*

Lower Truancy (Less Than or equal to 3.93%)

OR! (95% CI)2

Higher Truancy (Greater Than 3.93%)

OR! (95% CI)2

n=2244 n=1272
Chronic Ever Had A Chronic Ever Had A Chronic
Health Chronic Health Health Health Condition
Condition Condition 1.11 (0.76 - 1.63) | Condition 1.93 (1.28 - 2.92)
Never Reported Never Reported A
A Chronic Health Chronic Health
Condition (ref) Condition (ref)
Chronic Asthma 1.20 (0.74 - 1.94) | Chronic Asthma 1.95 (1.21 - 3.16)
Health Cancer, Health Cancer,
Condition Diabetes, 2.69 (0.96-7.54) | Condition | Diabetes, 3.57 (0.98 - 13.05)
Epilepsy Epilepsy
Heart Condition 0.24 (0.03 - 1.67) Heart Condition 1.16 (0.30 - 4.46)
Other 1.99 (0.65 - 6.06) Other 0.60 (0.10 - 3.50)
Never Reported A Never Reported A
Chronic Health Chronic Health
Condition (ref) Condition (ref)

*Adjusting For Parent’s Education, Race/EthnicBender, Age, 2-Parent Household, Percentage oftNgmanic Whites, 5-Year

Teacher Turnover, and Neighborhood Income

! OR: Odds Ratio of Poor Educational Attainmér&l: Confidence Interval, (ref): Reference Group
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Table 3: Stratification of 2-Parent Household feeEHaving a Chronic Health Condition and Chroneakih Condition Categories

Adjusting for Demographic, Neighborhood and Schéaidiables*

Not a 2-Parent Household

2-Parent Household

OR1 (95% CI)2 OR1! (95% CI)2
n=0bservations n=0bservations
n=1720 n=1796
Chronic Ever Had A Chronic Ever Had A Chronic
Health Chronic Health Health Health Condition
Condition Condition 1.04 (0.77 - 1.42) | Condition 2.86 (1.83 - 4.46)
Never Reported Never Reported A
A Chronic Health Chronic Health
Condition (ref) Condition (ref)
Chronic Asthma 1.16 (0.77 - 1.75) | Chronic Asthma 2.57 (1.50-4.41)
Health Cancer, Health Cancer,
Condition Diabetes, 2.64 (1.01 - 6.93) | Condition | Diabetes, 4.61 (1.20-17.80)
Epilepsy Epilepsy
Heart Conditions | 0.43 (0.09 - 1.93) Heart Conditions 1.29 (0.15 -11.09)
Other 0.68 (0.21 - 2.14) Other 4.11 (1.32-12.76)
Never Reported Never Reported A
A Chronic Health Chronic Health
Condition (ref) Condition (ref)

*Adjusting For Parent’s Education, Race/EthnicBgnder, Age, Percentage of Non-Hispanic Whitedh&t3chool, 5-Year Teacher

Turnover, Percentage Truancy and Neighborhood lecom

! OR: Odds Ratio of Poor Educational Attainmeft: Confidence Interval, (ref): Reference Group
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Chapter 6: Conclusions

6.1 Key Findings and Discussion

There was an association between youth that eperted a chronic health
condition and poor educational attainment. Youkiowver reported having cancer,
diabetes and epilepsy had the highest odds of gmmndary school completion
compared to youth who did not report a chronic theabndition. Youth with asthma
also had elevated odds of poor high school congrietompared to youth who did not
report a chronic health condition. These findingse consistent with previous literature
in the US®?® Youth with heart or cardiovascular conditions hadsignificant
association with poor educational attainment comgbéo youth without chronic health
conditions.

Onset of and Those Limited by Chronic Health Condibns

When the association of chronic health conditiamd educational attainment was
established, we then examined potentially high-giskups that involved youth limited by
a chronic health condition, early onset of a chrdrealth condition and youth limited
and had early onset of chronic health conditiovisuth with early onset of chronic
health conditions, youth limited by chronic headtinditions and youth limited and had
early onset of chronic health conditions all hasbagations with poor educational
attainment. Each group had significantly higheddf poor secondary school
completion compared to those that did not repatiranic health condition (OR: 1.70
(95% CI: 1.27 - 2.28), OR: 1.61 (95% CI: 1.28 -1).8nd OR: 1.74 (95%: 1.24 - 2.43),

respectively). Each group also had higher ovedds ratios compared to ever reporting

174



a chronic health condition (OR: 1.70, OR: 1.61, @R4 vs. OR: 1.47 (95% CI: 1.22 -
1.76)).

Youth who reported early onset of their chronialttecondition (12 years or
younger) had higher odds of poor educational atiaint compared to youth who
reported not having a chronic health condition. &$® found that youth with later onset
of their chronic health condition (13 and olderdittagher odds of poor educational
attainment compared to youth who report not haaryronic health condition, OR 1.42
(95% CI: 1.00 — 2.02). However this associatios wa longer significant when the 2-
parent household variable was added, OR: 1.35 ©5%.94 - 1.94). Early onset of a
chronic health condition had higher odds ratios gared to youth with later onset of a
chronic health condition (OR: 1.61 vs. OR: 1.35).

These findings were consistent with previous &stdiA study by Maslow in 2012
recently found youth with younger onset of chrdmealth conditions (less then 18 years
of age) had worse educational outcomes then yohthhad adult onset (18 and old&}).
Our study used a younger adolescent population acedgo Maslow’s study that used a
sample of 18 to 28 year ol@5.Those with asthma were excluded from their study
whereas our study included participants with astffn@verall, our findings were similar
to previous literature but it also identified youtiat have early onset (12 years or
younger) of a chronic health condition as a higik-group that are critical for prior
associations with chronic health conditions andrgaucational attainment identified in
the literature.

Youth who reported that they were currently lirditey their chronic health

condition had higher odds of poor educational atteint compared to youth who
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reported not having a chronic health condition.mPared to youth with early onset of a
chronic health conditions, those youth limited bgit condition had the higher odds
ratios or poor educational attainment. This sutggimat youth that are currently limited
by a chronic health condition is the best chromalth measure for poor educational
attainment. Among individuals who were limiteddghronic health condition, 74%
were youth that reported ever having asthma. rAsipusly discussed in paper 2, mild
conditions such as mild asthma may obscure thetaffepoor educational outcomes.
Our findings suggest that youth limited by asthnazs \&n important parameter to
implement when identifying those at risk for podueational attainment. Some studies
do not include asthma entirely. Those currenthited by asthma may be the best
inclusion criteria for studies.
Effects of Academic and Psychosocial Factors

Academic and psychosocial variables reduced thecegion between chronic
health conditions and poor educational attainmdihis was related to Haas’ findings
that showed the association of self-reported healtheducational attainment was
attenuated by academic and psychosocial fatfokore specifically, our study showed
that academic variables significantly reduced #soaiation for youth with cancer,
diabetes or epilepsy and poor educational attaibim&mot for asthma. It was
unexpected that youth that reported asthma weraisghy unaffected by these variables.
Of all the psychosocial variables, depressive spmgtreduced the association with poor
educational attainment the most for both youth \agthma and for youth with cancer,

diabetes and epilepsy. It appears there is a dasifavents that occur when a
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participant has a chronic health condition thatlsehem on the path to poor educational
attainment.

It was shown that academic and psychosocial esaitenuated the associations
of youth limited by a chronic health condition aslMas early onset of a chronic health
condition and poor educational attainment. Thegk-hsk groups may benefit from
prevention strategies involving academic and psyobial factors if feasible. Different
academic factors distinctly influenced each meas@asociation with poor educational
attainment. For example, youth participants tepeated a grade did not attenuate the
association with early onset of the chronic headthdition and poor educational
attainment. Grade point average and other academables however did significantly
reduce this association. This contrasted withlydintited by a chronic health condition
where the variable repeated a grade was the oafjeaaic variable that attenuated the
association with those youth limited by a chrorealth condition and poor educational
attainment. Our results suggest that youth wittyemset of chronic health conditions
were more influenced by grade point average condpargrade repetition while youth
limited by a chronic health condition was moreuefhced by grade repetition compared
to grade point average.

Mediation Analysis

Mediation analyses on the association of specifronic health conditions and
poor educational attainment revealed that the bkasarepeated a grade, school absences
as well as depressive symptoms were separatelydeved full mediators for youth who
ever had cancer, diabetes or epilepsy and pooréduoal attainment. These findings

may help parents and teachers that have childrdnoancer, diabetes or epilepsy
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become aware dhe factors that lead to poor educationalinment |If feasible, ar
academic plan designed to avoid grade repetitionhégh number of absences frc
school may be important.

Literature shows thajrade retention and absences from schools are
correlated?®®® Students that have many absencem school are more likely to repea
grade® Those students that repeat a grade are more tikelgop out of high scho.®®
This identifies a potential pathway to p educational attainment for students w
cancer, diabetes, or epilepsy. Youth these chronic conditions are more likely
have frequent or prolonged absences and this nagiyttegrade repeton, which
ultimately leads to dropping out of high school ioverall poor educational attainmer

Figure 5: Potential Pathways with Academic Mediatos

Potential Pathways with Academic Meiators

Diabetes, or Prolonged Educational
Epilepsy Absences Attainment
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Depressive symptoms score mediated the relatiprishiyouth who ever had
cancer, diabetes or epilepsy. For youth who Isfthaa, the addition of the variable
depressive symptoms score also reduced the assnamth poor educational
attainment. This suggests that parents of youth gancer, diabetes, epilepsy or asthma
should be aware of depression complications, ahehpially collaborate with their
teachers and school to assure more immediate $aateralleviated which can foster a
more positive environment (not bullied, feelingesadt school) and promote a better
quality of life.

These results suggested that depressive symptmreswere a very important
psychosocial factor involved in a participant’saic health condition. It has been
suggested that depression and depressive sympterasiaajor complication of chronic
health condition&”#*%° A potential mechanism for students with cancibetes, or
epilepsy can be seen where the academic factasrfs®eism or grade repetition) from
the chronic health conditions may lead to a higlemressive symptoms score and then
affect poor educational attainment. Depressivegygms score becomes critical
because it may not be possible to keep the yofiibtafl with these chronic health
conditions from missing school or repeating a gradle we have concluded in paper 1,
treatment of depressive symptoms for youth witlonlo health conditions must be a
clinical priority and physicians need to be awdréhe risk of poor educational
attainment for youth with chronic health conditions
School and Neighborhood Factors

School and neighborhood variables did not affeetassociation with chronic

health conditions and educational attainment. H@mneschool-level factors, particularly
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school characteristics, appeared to be importatitarassociation of early onset of a
chronic health condition (12 years and younger)ehecational attainment. This
suggests that parents with an early onset of cafoelth conditions might consider the
characteristics of the school to potentially imprdkie educational outcomes for their
child with chronic health conditions. However,ther research needs to be conducted on
specific programs and policies such as homebouwstduiction, academic credit recovery
and counseling services. Other aspects suchadth meanagement programs may also
be critical for students. School nurses may helgents with chronic health conditions
better manage their conditions and allow themayg store focused and engaged in
achieving educational goals and is a prospectiugdudirection of researchl. There is a
Healthy Person 2020 objective to increase the nuwigchool nurses in schools by a
proportion of 750 students to 1 nuPSeThe American Academy of Pediatrics
recommends that parents meet with the child’s dctuod develop a plan to address their
needs’”

The neighborhood factors on the county or census level did not affect any of
the associations with chronic health conditions edidgicational attainment. The school,
family and individual appeared to be more importrhpared to the neighborhood.
However this needs to be further studied. Thehimdgiood may not properly be
represented. The neighborhood defined on the sdrleuk level or participants’ own
interpretation of the neighborhood parameters neebcharacterize the neighborhood.

Participants may have relocated since 1997.
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Effect Modification

When testing for effect modification of familyeighborhood and school factors,
two effect modifiers were found: percentage truaatcthe school (p=0.04), and a 2-
parent household (p<0.01). Among participants éltteinded a school with higher
truancy, those youth that reported a chronic headtidition had significantly higher
odds of poor educational attainment compared tahythat did not report a chronic
health condition. Among participants that attendesthool with lower truancy, youth
that had chronic health conditions did not havaificantly higher odds of poor
educational attainment compared to youth that dicemer report a chronic health
condition. This may suggest that schools with lIlotugancy have more effective policies
that indirectly alleviate stressors associated whttonic health conditions.

Applying Rumberger’s cumulative disengagement &amrk, these stressors
may otherwise lead to disengagement and withdréeal school. Our results suggest
that a student with a chronic health condition’s@tional attainment may be influenced
by peer engagement in school. Peers who aregsgied in school may influence a
youth afflicted with a chronic health conditionwathdraw from school. Specific
programs and policies need to further studied.

We also found that there was effect modificatiatihwhe 2-parent household and
those that ever had a chronic health condition.oAgnparticipants that lived in a 2-
parent household, youth that reported a chronitttheandition had significantly higher
odds of poor educational attainment compared teghioat never reported a chronic
health condition. Among participants that did Iné in a 2-parent household, youth

that reported a chronic health condition did notehsignificantly higher odds of poor
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educational attainment compared to those that meperted a chronic health condition.
As concluded in paper 3, these results were naargd. In prior analysis, we have
showed that the 2-parent household was protecgamst poor educational attainment
outcomes. This effect modification may be a reitecof the disparate comparison
groups among the different strata.

Poverty Context

This study implemented the variables, parent’s atloie and race/ethnicity to
control for confounding by socioeconomic status.olir school and neighborhood
analyses we also adjusted for school compositiorabg/ethnicity and neighborhood
income. These variables are generally stable longrterm periods. Although we adjust
for these variables at baseline in 1997, someasdlyouth have already been exposed to
poverty and poor socioeconomic status prior tor@gg the study. We presented
findings in Chapter 1 from the past literature tstadwed children who were poor before
attending school had worse educational attainmamipared to children who were poor
after they started attending school. We are na &btontrol for this early poverty in our
study. Children that enter this cohort who haveeglenced poverty may also be more
likely to have chronic health conditions from pdmusing conditions, diet and
environment.

These concepts are critical because they demtm#@influences of cumulative
poverty on individuals. Early life poverty and smconomic status is a strong predictor
of poor educational attainment. In addition, {hverty may lead to chronic health
conditions in adolescence. When adjusting forytheh’s more current, baseline

socioeconomic status, our results showed that there elevated odds of poor
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educational attainment among youth who reporteasr@nic health condition. Poor
educational attainment is likely to lead to moreguty, health and social consequences.
This can be a vicious cycle of poor health and pggver many generations.

Understanding our results within the context ahalative poverty is essential. It
is possible that families may be more burdenedfiradly by early onset of a chronic
health condition compared to later onset of chriweiglth conditions. If these families
are already having trouble financially, early onsied chronic health condition could
compound the poor educational attainment issues.

Treatment of chronic health conditions may beciéeé by financial
considerations. This may lead to more limitingachic health conditions. Early poverty
combined with a chronic health condition may mdkaare likely to have poorly treated
chronic health conditions and therefore more likelyrave poor educational attainment.

In the third manuscript there may be poverty ¢ff¢lat are not captured in our
analysis. Youth that are in a higher truancy aatggersus lower truancy category may
have had differences in terms of cumulative povevtyich we could not control in our
analysis. This is similar for the effects of hayi 2-parent household versus not having
a 2-parent household.

Hypothesized Variables

Overall, we found that class size was not assetiaith a participant’s
educational attainment, which was unexpected. Wkided this variable as a principal
variable but it was not included in the final ars&ly. However, class size during one
particular year (1997) does not capture classfsiza student’s entire schooling

experience. We found that percentage truancy waspportant variable throughout
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manuscript 1, 2 and 3. Teachers with advancedcedsgrere added to the final analyses
in manuscript 1 and 2 as well. These variable®wensidered tier 3 variables initially.
Neighborhood variables such as neighborhood educand neighborhood
income were added in the analyses. This was densiwith our initial hypotheses
where we placed both in our principal variablesie Tace/ethnicity of the neighborhood
was hypothesized to be more important compareketoace/ethnicity of the school.
However this was not the case as the race/ethrutitye school was added in our final
models and race/ethnicity of the neighborhood wdsadded into the final analyses.

6.2 Limitations and Strengths

This study was a secondary analysis of a natipnefiresentative cohort. Cohort
studies are subject to loss to follow up and thislg had subjects who could not be
followed. This study used multiple measures, wluaime from many different observers
(parent-reported, youth-reported, principal-repadynd subject to measurement error.
Our exposures and outcome measurement was basepated measures, which is also
a limitation. For example, age at onset of chrar@alth conditions was based on when
the condition was first noticed or diagnosed whiaght vary substantially. Self-
reported academic and psychosocial variables ssishil@zstance abuse and number of
absences from school were particularly sensitivestjans, which may be subject to
improper reporting.

Both the 1997 parent survey and the 2002 yourtvey were used to assess
whether a participant had a chronic health conalitipgpe and onset of the chronic health
condition and youth limited by a chronic health dion. These surveys were different.

The 1997 survey asked parents to report whethgrateipant ever had a chronic health
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condition and the 2002 youth survey asked partitgto report whether the ever had a
diagnosis of chronic health conditions. Theseedéhces in the surveys were a limitation
because we are obtaining slightly different papcits in each survey year.

The self-reported chronic health condition measun® the parent survey has
limitations. Parents that are more aware and wawlIn the youth’s health care are more
likely to respond that their child has a chronialtie condition. This is also the case for
parents who are more health knowledgeable.

A doctor’s diagnosis of a chronic health conditiequires that the participant has
had medical care. Health care access is unavaitatdome participants and
consequently this variable may not capture evergigygaant with a chronic health
condition. This type of diagnosis may be basedifferent criteria and misdiagnosis is
also a possibility. A physician may avoid a speatiagnosis such as asthma in order to
avoid the stigma associated with the diagnosiginmidtely, the self-reported diagnosis
was subject to measurement error and thereforewastation. An objective medical
diagnosis would have been a better measure.

Other limitations of this research included thetipgpant’s neighborhood that was
defined at first the surrounding county and thendénsus tract. These are both large
areas and may not have properly represented thieipant’s neighborhood. Participants
also reported different types of chronic healthdiban that were not asked in the 1997
parent survey and 2002 youth survey. We are nmetwbether we have captured all
participants with these chronic health conditioRsrticipants started the cohort at many
different grades, which may have affected schoadlleesults. There was no

examination of mental chronic health conditionsarigbles in which we used the mean
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to delineate categories may have different cutoiifis when other datasets are
implemented. We combined both completion of a lsigiool diploma or GED in our
outcome measure but each could represent uniguatoial pathways.

Strengths of this study included the cohort stdesign. The cohort design
allowed for temporality where the exposure was messbefore the outcome. Our
study used data from the National Longitudinal ®yrof Youth — Cohort 1997, which is
nationally representative and has a complex sutlesygn. This allowed us to make
estimates for the entire United States populatiOrerall, this study had 83% retention
over 13 years of data collection (2009). Subjectur study on average were followed
through Round 10 (10 years). Youth were followddlevthey were achieving and
potentially completing a high school diploma or GELhis gave us important
information for these associations as they wereioe. The study also incorporated
multiple surveys with different observers (paremtsjth and principal). Objective
measures such as transcript information, a cognégkamination, a depression inventory
and location information were also implementedun study and allowed us to better
examine key mechanisms in these associations. IS@ereorporated a multi-level
approach (individual, family, school and neighbatipthat has never been used to
examine these associations. Our theoretical fraorlewan be extended to the
framework outlined by Rumberger concerning stugenformance and student
disengagement.

In these manuscripts, not only was the associatitnspecific types of chronic
health conditions and educational attainment exadjihigh-risk groups based on youth

limited by a chronic health condition, age at oredet chronic health condition and youth
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limited and had early onset of a chronic healthdaiion were also investigated. The
youth’s neighborhood, school, academic and psyahalseariables allowed to better
understand the influences of contextual and patkmtediating factors. Underlying key
pathways and interactions with the associatiorhobmic health conditions and
educational attainment were assessed.

6.3 Future Directions

Future directions for this area of research maluote incorporating asthma as a
reference group compared to the educational atenbof other chronic health
conditions in datasets that may only contain chitdwith chronic health conditions.
Performing mediation and moderation analysis orttytimited by a chronic health
condition, onset of a chronic health condition godth limited and had early onset of
chronic health condition may be useful in identifyispecific mediators and effect
modifiers for these high-risk groups. Overall, cEgsive symptoms score were the most
important psychosocial variable in many of thesoamtions. Other aspects of the
participant’s mental health such as anxiety mayriortant to assess. Structural
equation modeling may also be used to test ourat@di and modifiers models
developed. Our potential pathway that we constidifdr those participants that reported
cancer, diabetes or epilepsy may be tested witictstral equation modeling.
Examination of specific school services and pati@ad their influences on engagement,
academic and psychosocial variables is an imponaxitstep. Depressive symptoms
screenings and school support services may be tadtetmategies to affect these
associations. We would also recommend a bettetydor school engagement. In our

study, we control for the correlation of participgwithin each primary sampling unit but
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the data came from many different levels (indivigdéemily, neighborhood and school)
and hierarchical analysis or multi-level modelingynibe used to get better estimates and
perhaps a better model. Identifying more speaifisociations that involve a
combination of type of and youth limited by a chimnealth condition or onset of a
chronic health condition and type of a chronic tireabndition with poor educational
attainment are also recommendations for potenttaré studies. In addition, a different
outcome that may be implemented could be postsacgmhrollment or completion.

Overall, if this study were not a secondary dat@\ysis, there would be other
specific measures that we would have wanted taporate into the study. We would
have preferred to review each participant’s medieabrds to determine whether the
participant ever had a chronic health conditionse&erity measure to describe the
chronic health conditions reported is lacking ia turrent study. Having access to
participants’ medical records as well as deterngire severity of these conditions
would help our study.

Our high school and GED completion outcome is Asged on youth surveys. It
would be better for our study if we had a datedréor certificate of completion for the
high school diploma or GED received. This wouldidwiscrepancies in self-reported
completion measures.

Additional measures that we would have introduoéa our study would have
involved measures from the neighborhood. We wbalk asked the participant to
describe his or her own neighborhood boundaridss Would allow us to assess whether

our current census tract level measures are regegse of the participant’s
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neighborhood. Also, having access to the partitipa&ensus block group residence may
be an improvement compared to the census tradt leve

School measures that we would have added to ody stclude an evaluation of
specific programs and policies from each schoamebound instruction, academic
credit recovery and counseling services for eablbaovould be important to understand
and would significantly add to the study. Healtamagement service measures such as
the number of school nurses or the quality of thalth clinics may be improvements
from the current study. These measures would Bbewed us to explore in depth the
results we found in our study.

Academic and psychosocial mediation was examinedir study. Many of our
academic variables were excellent objective meassueh as the Armed Services
Vocational Aptitude Battery cognitive examinatiamdagrade point average from high
school transcripts. We would not want to changséhmeasures although we would
improve on certain psychosocial variables. FongXa, we would like to incorporate
other psychological functioning measures. Depvessymptoms score from the Mental
Health Inventory — 5 was a good, quick measur@émressive symptoms. It may be
useful to get a doctor’s psychological evaluatidde would also like to explore different

mental health aspects including a participant’Setgx
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Appendices

Appendix A: Paper 1: Variables Implemented In NLSY'97
Survey and .
Type Measure Year Question(s) Responses
Asthma, Cancer,
Heart Conditions,
Ever have a Type of Anemia, Epileps
Chronic 1997 Parent yPe ¢ 'a, EPIIepsy,
. Chronic Diabetes,
Condition Survey " : :
Exposure: and Type Conditions Infectlous Dlse_ase,
: Kidney, Allergies
. and Other
Chronic
Asthma, Cancer,
Health Heart Condition
Conditions | Ever have a Tvpe of Anemia. Epile s'
Chronic 2002 Youth ype ¢ - » EPIEPSY,
. Chronic Diabetes, HIV,
Condition Survey " I
and Type Conditions Sexua} y
Transmitted
Disease, Other
Age When
When or If Completed High
Outcome: Obtained a School or
High School | Youth Surveys GED or Obtained a GED —
Educational | Completion | (Cumulative) Completed a | Age of Participant
Attainment High School in 1997
Diploma (Cumulative
Months)
Potential Confounders:

Age, Gender, Race, Income, Wealth, Parental Educain, Learning Disabled (1997

Youth Survey)
Computer
Assisted
" Technology -
Academic: Cognitive Cogpltlye Armedgy .
Cognition Score Examination Services Percentile
(1998 or 1999) .
Vocational
Aptitude
Battery
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Academic: School 1999-2001 Reported or | Maximum number
School Absences Transcript Determined of absences in
Attendance Survey and Absences in | Academic Year:
1997 Youth School 1999, 2000, 2001
Survey or Fall Term: 1997
Academic: g re‘,f deea;eig
School Repeated | Youth Surveys Elementar Number of
Achievement Grade (Cumulative) : Y, Repeated Grades
Middle and
High School
Grade Point
Academic: Grade Point Transcript Average Grade Point
School Average Surveys from High Average (0.0 — 5.0
Achievement 9 (Cumulative) School ge (. '
Transcripts
Psvchosocial: Depressive Inventory, Mental Transformed
Meﬁtal Health- Symptoms 2000 and if Health Scores on 0 — 100
Score missing 2002 | Inventory — 5 Scale
. Alcohol
Psychosocial: . 1) All Three,
Substance Smoking 1997 Youth Ever Used? | 2) At Least One
and Survey
Abuse " 3) Never Used
Marijuana
Were you a
Psychosocial: | Victim of 1997 Youth victim of
) ) : Survey, 1999 Yes/No
Being Bullied Bullying repeated
Youth Surveys A
bullying?
Psychosocial: | Feeling Safe| 1997 Youth Do you feel Strongly.Agree,
safe at Agree, Disagree,
School Safety| at School Survey .
school? Strongly Disagree
Murder
Index, Total Easy Analytic
Geocoded Disg Crime Index Y Y
: - Software Inc.
Neighborhood Crime (county —level and
X 2000, Scales,
residence 1997) Aggravated SimolvMa
Assault plyMap
Index (2000)
Geocoded Disc
_(county HS degrees Percentage of HS
. . residence 1997) percentage
Neighborhood | Education ) degrees (county
Onsite Access (Census and census tract)
(census tract 2000)

residence 1997

191



Neighborhood Medical Geocoded Disc| Medical Easy Analytic
Access (county —level | Index (2008) Software Inc.
residence 1997 2008, Scales,
SimplyMap
Geocoded Disc
(county .
Neighborhood Income residfence 1997 Il\fue:glrig Median Income,
Onsite Access (1999) Census 2000
(census tract
residence 1997
School Surveys
(1996 Long
School Type arigéfBrrgisgrr;g School Type Private, Public
form, 2000
form)
School Surveys
(1996 Long
School Type and if missing Slz:ﬁr(])?)tth(()efar Year: Day§, Day:
1996 Short and Da Hours, Minutes
form, 2000 y
form)
School Type 1997 Youth | School Type Public, Private
Surveys and Parochial,
Other
School English as op i i
School Type Surveys, 19.96 Second /0 n lelt_eo_l
(long) and if Language English Proficient
missing 2000
School
School Type Surveys, 1996 Race/ School Racial
(long) and if Ethnicity Breakdown
missing 2000
School Class Size Number of
School Type Surveys, 19_96 1996 (long) Students
(long) and if and 2000 Enrolled/Number
missing 2000 of Teachers
Teachers with 10
, School or more years
School Quality of Surveys, 1996 Teacher experience/
Teaching (long) and if Experience
- Number of
missing 2000
Teachers
School Teachers Teachers with
School Quality of Surveys, 1996 with beyond Bachelor
Teaching (long) and if Advanced | Degree/ Number of
missing 2000 Degrees Teachers
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School

Teachers who

School Quiality of Surveys, 1996 Teacher taught five years
Teaching (long) and if Turnover ago/ Number of
missing 2000 Teachers
School Percentage truant
School Surveys, 1996 . )
School : . | Environment | on a typical school
Environment | (long) and if da
missing 2000 y
School Average SAT
School School Surveys, 19_96 Ac_ademic scores,
Environment | (long) and if | Environment Credits for
missing 2000 Graduation
e
School Surveys, 1996 Social :
School : : ) possess either
Environment | (long) and if | Environment )
-2 alcohol or illegal
missing 2000 d
rugs
Number of
School Physical Conflicts,
School Sphool Surveys, 1996 Social Number of
Environment | (long) and if | Environment Physical and
missing 2000 Verbal Abuses of
Teachers
Scale, Teachers
School School Af_fective Inyolved in
School Environment Surveys, 1996| Environment | Curriculum and
(long) — 1996 (long) Evaluating
Teachers
Number of
Students Enrolled
Student School Student or Lel_‘t School
School Mobility Surveys, 1996/ Movement - During the
(long) 1996 (long) Year/Total
Number of
Students
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Appendix B: Paper 2, Variables Implemented In NLSY97

Type Measure Question(s) Responses

Exposure

Chronic Health - 1997 Onset When Noticed | Age of Participant

Parent Survey

Chronic Health — 2002 Onset When Noticed | Age of Participant

Youth Survey

Chronic Health -1997 Limited Does Condition | A lot, A little, No

Parent Survey Limit Youth

Chronic Health — 2002 Limited Does Condition | A lot, A little, No

Youth Survey Limit Youth

Outcome

Educational Attainment — | High School | High School 20 years or younger

Youth Survey or GED Completion — | when Completing
Completion | (Cumulative) High School

Potential Confounders Age, Gender, Race/Ethnicityhcome, Wealth,,
Mother and Father Education, Learning Disabled
(Youth - 1997)

Influences Academic, Psychosocial, Neighborhood, drschool
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Appendix C: Paper 3, Variables Implemented In NLSY97

Type Measure Question(s) Responses
Exposure
Chronic Health — 1997 | Ever have a | Type of Chronic | Type of Chronic
Parent Survey Chronic Conditions Conditions
Condition
and Type
2002 Youth Survey Ever have a Asthma, Cancer, Heart
Chronic Condition, Anemia,
Condition Epilepsy, Diabetes,
and Type HIV, Sexually
Transmitted Disease,
Other
Outcome
Educational High School | High School 20 years or younger
Attainment —Youth or GED Completion — when Completing High
Surveys Completion | (Cumulative) School

Potential Confounders

Age, Gender, Race, Income, &dlth, Mother and Father
Education, Learning Disabled (Youth - 1997)

Potential Effect
Modifiers

Neighborhood, and School

195




Appendix D: Social Ecological Model, Factors Involed In Manuscripts

Student

Neighborhood

Individual — Student’s Backgroun@ender, Race/Ethnicity, Age

Individual — Student’s Background: Parent’'s Edumat-Parent Household
Community — School: 5-Year Teacher Turnover, Paeganof Non-Hispanic White
Students, Percentage Truancy, Percentage with Addabegrees, School Type
Community — Neighborhood: Neighborhood Income ar@yNborhood Education

196



Appendix E: Table, Missing Data Analysis (Paper 1)

197

Overall | Analytic | Analytic with| Missing | Missing P-
n=8984 | Sample| School/ Values | Values |values
%/mean| n=6795|Neighborhoo{ from n=5528 | Col 3
(SE) Sample School vs. Co
n=3456 | Analysis, 5
n=4387
Total 100%
Chronic Health Condition p=0.16
Did not ever have a Chronic
Health Condition 77.83% | 77.93% 78.58% 77.26% 77.09%
cverhad aChronicHealth | 931796 | 22,0794 21.42% | 22.74%| 22.91%
Asthma 14.10% | 14.25% 13.56% 14.81% 14.63% p=0/16
Cancer/Diabetes/Epilepsy 1.86% 1.76% 1.77% 1.70% 1.959
Cancer 0.70% 0.67% 0.72% 0.65% 0.689
Diabetes 0.70% 0.68% 0.71% 0.61% 0.709
Epilepsy 0.46% 0.42% 0.35% 0.44% 0.569
Heart and Cardiovascular
Conditions 1.52% 1.51% 1.62% 1.45% 1.429
Other (HIV, Kidney, Other) 2.58% 2.34% 2.29% 2.69% 2.869
Allergies/Anemia/lnfectious
Disease/Sexual Transmitted | 2.11% 2.21% 2.18% 2.09% 2.059
Diseases
Age- Cumulative Months-
January 1, 1997n=8984) 30.55 30.55 24.56 37.75 34.50 p<0.01
Race/Ethnicity p<0.01
Black 15.40% | 14.94% 13.67% 16.95% 16.55%
Hispanic 12.86% | 12.03% 11.50% 13.45% 13.75%
Mixed Race 1.23% 1.04% 0.88% 1.27% 1.469
Nor-Hispanic, Non-Black 70.50% | 71.99% 73.94% 68.32% 68.24%
Gender p=0.12
Male 51.32% | 50.66% 50.14% 51.72% 52.10%
Female 48.68% | 49.34% 49.85% 48.28% 47.90%
Parent’s Education (Highest .
Grade) (n=8503) 13.58 13.72 13.88 13.43 13.3 p<0.01
2-parent household p=0.06
No 47.06% | 45.30% 46.05% 48.08% 48.62%
Yes 52.94% | 54.70% 53.95% 51.92% 51.38%



Appendix F: Table, Missing Data Analysis, Academi@and Psychosocial (Paper 1)

Overall | Analytic| Analytic | Missing| Analytic Missing
n=8984| Sample| Sample | Values| Sample | Values and
%/mean| n=6795|  with and With Psychosoall
(SE) Academic|Academi({Psychosocial, Values,
Values | Values| n=6617 n=2367
n=4109 | n=4875
Total 100%
Chronic Health Condition
gid ga_t ever have a Chronic Healtly7.83%| 77.93%| 78.93% | 76.18% 78.69% 66.86%
ondiuon
(Ezverd_f;_ad a Chronic Health 22.17%)| 22.07%| 21.06% | 23.82% 21.31% 33.14%
ondiuon
Asthma 14.10% 14.25%| 13.44% | 15.08% 13.62% 20.12%
Cancer/Diabetes/Epilepsy 1.86% 1.76% 1.60% 2.24% 1.68% 4.18%
Cancer 0.709% 0.67% 0.60% 0.85% 0.63% 1.59%
Diabetes 0.70% 0.68% 0.73% 0.67% 0.63% 1.58%
Epilepsy 0.46% 0.42% 0.27% 0.72% 0.41% 1.01%
Heart and Cardiovascular 1.52% 1.51% 1.71% 1.235 1.49% 1.92%
Conditions
Other (HIV, Kidney, Other) 2.58% | 2.34% 2.28% 2.64% 2.31% 3.83%
Allergies/Anemia/Infectious 2.11%| 2.21% 2.03% 2.63% 2.21% 3.09%
Disease/Sexually Transmitted
Diseases
Age- December, 31 1991=8984) 30.55 30.55 29.94 31.11 31.44 28.19
Race/Ethnicity
Black 15.40%)| 14.94%| 13.43% | 17.24% 14.93% 16.82%
Hispanic 12.86%)| 12.03%| 10.06% | 15.45% 12.01% 15.35%
Mixed Race 1.23% | 1.04% 0.84% 1.59% 1.02% 1.84%
Nor-Hispanic, Non-Black 70.50%| 71.99%| 75.67% | 65.72% 72.05% 66.00%
Gender
Male 51.32%| 50.66%| 49.77% | 52.76% 50.67% 53.22%
Female 48.68%| 49.34%| 50.23% | 47.24% 49.33% 47.78%
Parent’s Education (Highest 13.58 13.72| 14.01 13.14 13.73 13.07
Grade) (n=8503)
2-parent household
No 47.06%| 45.30%| 42.14% | 51.62% 45.16% 52.62%
Yes 52.94%)| 54.70%| 57.86% | 48.38% 54.84% 47.38%
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Appendix GTbI Missing Data Analysis (Paper 2)

ralll  Missin g |Compare Missing |Compare Missing |Compare
8984 Values to Values to Values to
%/ Neigh/ |Analytic| Neigh/ |Analytic| Neigh/ |Analytic
me School | sample| School | sample| School | sample
n=5574 n=5558 n=5600
(Limited) (Onset) (Both)
Total 100%
Chronic health
Condition
imited P=0. 1]
imited A
t Limit \
rly Onset (1 \ \\
ter Onset (13 \\ \\
er
o Chronic Co \\
imited and On P=0. 06
arly Onset an
imited A Lot/A
igh Duration
arly Onset or 629
Lot/A Little
t Limitec an 619
0 Chronic Con . 0 .
ge- January 1, 30.55 34.37 |P<0.01] 34.44 P <0.01 34.32 | P<0.01
1997n=8984)
Race/Ethnicity P<0.01 P <0.01 P <0.01
Black 15.40% 16.46% 16.60% 16.529
Hispanic 12.86% 13.67% 13.73% 13.669
Mixed Rac 1.23%| 1.44% 1.45% 1.44%
NION-kHiSIO aaaaaaaa 70.50% 68.43% 68.22% 68.389
Blac
Gender p=0.07 p=0.13 P=0.08
ale 51.32% 52.23% 52.09% 52.189
male 48.68% 47.77% 47.91% 47.829
PPPPPPPPP ducation 13.58 13.37 |P<0.01} 13.37 P <0.01| 13.37 | P <0.01
(Highest Grade)
(n=8503)
parent household P =0.06 P =0.06 P =0.06
47.06% 48.60% 48.67% 48.67%
52.94% 51.40% 51.33% 51.33%
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Appendix H: Table, Missing Data Analysis, Academi@nd Psychosocial (Paper 2)

0

0

0

0

0

0

o

0

0

Overall Missing Missing Missing Missing Missing
n=8984 Values — | Values—- | Values— | Values— | Values—
%/mean | Academic| Academic Both Both Both
n=3945 n=5163 n=3968 n=5188 n=5202
(Limited) (Onset) (Limited) (Onset) | Limit/Onset
Total 100%
Chronic health
Did not ever have a 77.83% 70.54% 74.52% 70.57% 74.07% 73.67
Condition
Reported a Chronic 22.17% 29.46% 25.48% 29.43% 25.93% 26.33
Condition
Limited
Limited A Lot/A Little 8.30% 9.46% 9.51%
Not Limited 10.50% 12.91% 12.80%
No Chronic Conditio 81.20% 77.62% 77.68%
Onset
Early Onset (12 and 14.48% 15.89% 16.25%
younger
Later Onset (13 older) 4.91% 5.67% 5.84%
No Chronic Conditio 80.61% 75.96% 75.48%
Limited and Onset
Early Onset and Limite 6.01% 6.58%
/A Lot/A Little (High
Duration)
Early Onset or Limited 9.62% 9.93%
A Lot/A Little
Not Limitec and Not 2.61% 3.39%
Early Onset
No Chronic Conditio 81.76% 80.10%
Age- January 1, 30.55% 30.74% 31.82% 30.69% 31.74% 31.71
1997n=8984)
Race/Ethnicity
Black 15.40% 18.21% 17.69% 18.25% 17.63% 17.61
Hispanic 12.86% 15.84% 15.26% 15.80% 15.21% 15.16
Mixed Race 1.23% 1.52% 1.54% 1.51% 1.53% 1.539
Nlon—lljispanic, Non- 70.50% 64.43% 65.51% 64.44% 65.63% 65.70
Blac
Gender
Male 51.32% 53.60% 53.00% 53.58% 52.97% 53.03
Female 48.68% 46.40% 47.00% 46.42% 47.03% 46.99
Parent’'s Education 13.58 12.99 13.13 13.00 13.14 13.14
(Highest Grade)
(n=8503)
2-parent household
No 47.06% 53.53% 51.70% 53.52% 51.719{0 51.77
Yes 52.94% 46.46% 48.30% 46.48% 48.29% 48.23

0
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Appendix |: Table, Paper 1 - Missing

Individual

OR 95% CI

School/Neigh,
n=3339/5528

Academics,
n=2686/4875

Psychosocial,
n=178/2367

Chronic health

Ever had a chronic
condition?

1.45(1.10-1.90

1.57 (1.26 — 1.95

2.50 (1.15-5.4

Never reporting a

chronic condition (ref) (ref) (ref)
Race/Ethnicity Black, Non-Hispaniq
1.11 (0.84-1.48)| 1.18 (0.87 —1.60) 1.40 (0.55 — 3.57
Hispanic 0.86 (0.61 - 1.22 0.72 (0.53-0.98) 40@.31 —2.82)
Non-Hispanic, Non-
Black (ref) (ref) (ref)
Gender Female 0.87 (0.70-1.08) 0.78 (0.62-0/98)78 (0.34 — 1.80
Male (ref) (ref) (ref)
Age Age 0.99 (0.98-1.00) 0.99(0.99-1.00) 1M®9 —1.04)
Family Parent’'s Education 0.76 (0.73-0.79) 0063%-0.79)| 0.88(0.77-1.01
2-parent household Yes 0.41 (0.33-0.52) 0.4%(0O®52)| 0.88 (0.41 —1.89
No (ref) (ref) (ref)

)
)

Abbreviations: Cl: confidence interval; GED
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Appendix J: Table, Paper 2 - Missing Limited and Orset

Individual OR 95% CI School/Neigh, Academics, Psychosocial,
n=3291/5574 n=1662/3945 n=36/2319
Chronic health Limited by chronic
condition? 1.45 (0.99 —2.12) 1.49 (0.89 —2.48 N/A
Not limited by chronic
condition 1.08 (0.77 — 1.52) 1.06 (0.70 — 1.62 N/A
Does Not Report
(ref) (ref) N/A
Race/Ethnicity Black, Non-Hispaniq 1.11 (0.82 -9).4 1.22 (0.83—-1.79 N/A
Hispanic 0.84 (0.57 - 1.23 1.09 (0.71 - 1.66) N/A
Non-Hispanic, Non-
Black (ref) (ref) N/A
Gender Female 0.85(0.68-1.06) 0.91 (0.70 - 1,20) N/A
Male (ref) (ref) N/A
Age Age 0.99 (0.98-1.00) 0.99 (0.98 — 1.00) N/A
Family Parent’'s Education 0.74 (0.71 - 0.78) 0BZ7 - .87) N/A
2-parent household Yes 0.39(0.31-0.49) 0.39(OR52) N/A
No (ref) (ref) N/A

Abbreviations: CI: con

fidence interval; GED:

generquivalency diploma, OR: Odds R

atios, (ref): refece group

Individual OR 95% CI School/Neigh, Academics, Psychosocial,
n=3312/5558 n=2917/5163 n=81/2327
Chronic health Early Onset 12 or
younger 1.69 (1.24 —2.28) 1.57 (1.16 —2.13 N/A
Later Onset
1.04 (0.61—1.76) 1.17 (0.77 -1.77 N/A
Does not report
condition (ref) (ref) N/A
Race/Ethnicity Black, Non-Hispaniq 1.12 (0.84 -9).4 1.10(0.81—1.49 N/A
Hispanic 0.87 (0.61 - 1.23 .88 (0.65 - 1.20) N/A
Non-Hispanic, Non-
Black (ref) (ref) N/A
Gender Female 0.89 (0.72-1.11) 0.85(0.69 - 1,05) N/A
Male (ref) (ref) N/A
Age Age 0.99 (0.98-1.00) 0.99 (0.98 — 0.99) N/A
Family Parent’'s Education 0.76 (0.72-0.79) 0@ZT - 0.87) N/A
2-parent household Yes 0.41(0.33-0.51) 0.32(0(R48) N/A
No (ref) (ref) N/A
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Appendix K: Loss to Follow Up

Average Follow Up Periods (in Rounds)

Missing | Healthy| Chronic Health Condition
8.80 | 10.73 10.52
1788 | 5638 1558
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Appendix L: Hypothesized Importance of Variables

Tier 1 (Core Variables)

Exposure

Highest Parent/Guardian Education

Level

Age of Participant

Sex

Race/ethnicity of participant

Tier 2 (Principal Variables)

Victim of Repeated Bullying

Grade Point Average

Household Income

Cognitive Score

Depressive Symptoms Score

Substance Abuse

Race/ethnicity of the Neighborhood

Average Income of the Neighborhood

Percentage with HS degrees in
Neighborhood

School type

Teacher Experience

Class Size

2-Parent household
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Tier 3 (Other Variabl es)

Student Mobility at the
School

Academic Environment at
the School

Affective Environment at the
School

Social Environment at the
School

Teacher Turnover

Teacher Advanced Degrees

Length of School Year and
Day

Racial Breakdown of
School

Poverty of School

Medical Index of the
Neighborhood

Murder Index of the
Neighborhood

Feeling Safe at School

Repeated Grade

Learning Disabled

Household Wealth
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