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ABSTRACT
Background: Every year in the United States approximately half a million youth with
special health care needs (SHCN) turn 18. Little is known about how this population
fares during the transition to adulthood. Purpose: To examine transitions to adulthood
for young adults with SHCN. Methods: Using data from two national longitudinal
surveys: the Panel Study of Income Dynamics and the Survey of Adult Transitions and
Health, I built linear and logistic regression models to evaluate the relationship between
having a history of SHCN during childhood and key transitional outcomes during young
adulthood (e.g., mental health status, educational attainment, employment, financial
independence and subjective indicators of adulthood). A second set of logistic models
examined associations between hypothesized risk and protective factors during childhood
(e.g. family financial burden, care in a medical home and access to adequate insurance)
and physical health outcomes during young adulthood for youth with SHCN.
Multivariate models were adjusted for key confounders. Results: The majority of youth
with a history of SHCN were doing well during the transition to adulthood. That said,
compared to young adults without a history of SHCN, young adults with a history of
SHCN were in significantly worse mental health (adjusted OR of experiencing a nonspecific psychological disorder 3.90, 95% CI 1.78-8.53) and had significantly lower odds
of graduating from high school (adjusted OR 0.55, 95% CI 0.32-0.96), attending college
(adjusted OR 0.61, 95% CI 0.38-0.96), and receiving financial assistance from their
families (adjusted OR 0.56, 95% CI 0.38-0.83). Amongst young adults with a history of
SHCN, family financial burden during childhood significantly decreased the odds of
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being in good physical health during the transition to adulthood. There was limited
evidence that receipt of care in a medical home or access to adequate insurance during
childhood increased the odds of being in good physical health for young adults with a
history of SHCN. Conclusions: These findings have important policy implications for
programs serving youth with SHCN. Specifically, mental health and educational services
may need to be expanded and more emphasis placed on addressing the non-medical
determinants of health, like family financial burden.
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CHAPTER 1
INTRODUCTION
1.1 Statement of the Problem
Children with special health care needs (SHCN) are “those that have or are at
increased risk for a chronic physical, developmental, behavioral, or emotional condition
and who also require health and related services of a type or amount beyond that
required by children generally” (McPherson, Arango, Lauver, Newacheck, & Perrin,
1998, p. 138). An estimated 12 to 18 percent of children in America have a SHCN
(Bethell, Read, Blumberg, & Newacheck, 2008). Today, in part because of advances in
medical care, the majority of youth with SHCN will survive to adulthood (Osgood,
Foster, Flanagan & Ruth, 2005). Under the authorization of Title V of the Social
Security Act, the Maternal and Child Health Bureau (MCHB) administers block grants
to states to support systems of care for children with SHCN. Although federal and state
Title V programs work to ensure children and youth with SHCN receive the services
they need to “make transitions to adult life, including adult health care, work and
independence” (McPherson, Weissman, Strickland, van Dyck, & Blumberg, 2004, p.
1,539), transition services are limited and it is unclear how well this population fares
during early adulthood.
The early adult years, lasting from approximately 18 to 25 are a critical period in
the life course. This unique phase of development, known as the “transition to
adulthood,” falls between adolescence and adulthood. During this time individuals are
neither completely independent adults nor completely dependent children; instead, they
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are acquiring the set of skills and financial resources to become autonomous and selfsufficient (Arnett, 2006). Importantly, the transition to adulthood has been shown to
affect social, economic and health outcomes across the lifespan (Arnett, 2007; Shanahan,
2000).
Transitions to adulthood, even for youth without a history of SHCN, are thought
to be more challenging today than they were two decades ago (Fursternberg, Kennedy,
McLoyd, Rumbault & Settersten, 2004). The labor market is more competitive,
unemployment is high and the costs of higher education and housing have increased
(Fursternberg et al., 2004). Today, the majority of young adults continue to rely on their
families for some sort of financial support into their early thirties (Schoeni & Ross,
2005). In short, the process of becoming an independent adult has become elongated and
is more uncertain than ever before (Arnett, 2007; Furstenberg et al, 2004; Shahanan,
2000).
Transitions may be especially difficult for young adults with a history of SHCN.
As children, youth with SHCN have more functional impairments, miss more school,
participate in fewer social and physical activities, have a higher incidence of
maladjustment, and require more health services than their peers without SHCN (Bennet,
1994; Eiser, 1990; Gortmaker, Perrin, Weitzman, & Homer, 1990; Newacheck & Kim,
2005; Newacheck, Strickland, & Shonkoff, 1998). Experts speculate that social,
emotional and health risks experienced by youth with SHCN might persist into
adulthood. For instance, small-sample studies of transitions to adulthood for youth with
specific chronic conditions (e.g. cerebral palsy, serious emotional disturbance, spina
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bifida, etc.) have found these young adults have lower educational attainment, increased
rates of hospitalization and emergency room visits, and are less autonomous than their
peers without SHCN (Davis & Stoep, 1997; Osgood, et al., 2005; Reiss & Gibson, 2002;
Wyocki, Hough, Ward & Green, 1992; Young, 2007).
To date, however, there have been only limited longitudinal investigations of
transitions to adulthood for the general population of youth with SHCN (Bussing &
Aro,1996; Gortmaker et. al, 1993; Pless, Cripps, Davies, & Wadswork.,1989; Pless,
Power & Peckham, 1993; Stam, Hartman, Deurloo, Groothoff & Grootenhuis, 2006). As
discussed in detail in Chapter 2, findings from these studies have been inconsistent and
difficult to interpret because they generally rely on non-U.S. samples, use data that are
more than two decades old, define children with SHCN and transitional outcomes in
multiple ways and, frequently, fail to control for theoretically important confounders.
Every year approximately half a million youth with a history of SHCN turn 18 and
enter early adulthood (Lotstein, Ghandour, Cash, McGuire, Strickland & Newacheck,
2009). Federal and state Title V programs are tasked with designing and implementing
systems of care that, in part, ensure children with a history of SHCN grow up healthy,
independent and ready to work (McPherson et al., 2004). Yet transitional services for
youth with SHCN are currently being designed and implemented in a type of black box—
transitional outcomes and the risk and protective factors that determine outcomes are
unknown.
1.2 Description of the Study
In the current study, I conducted secondary data analyses to provide needed

17!

empirical evidence about transitional outcomes for youth with a history of SHCN. In part
these investigations aimed to address key gaps in the literature and evaluate whether Title
V services provide the support young adults with a history of SHCN need to make
healthy transitions to adulthood.
First, the study investigated whether young adults with a history of SHCN were
at increased risk for poor transitions to adulthood compared to their peers without a
history of SHCN. Transitional outcomes were defined broadly and traditional eventsbased outcomes (e.g., employment, education and financial independence) were
supplemented by measures that were thought to be more meaningful for young adults
with a history of SHCN (e.g. mental health outcomes and subjective indicators of
adulthood). These analyses were conducted using multiple waves of data from the Panel
Study of Income Dynamics (PSID) and its Child Development (CDS) and Transition to
Adulthood Supplements (TA). The PSID, CDS, and TA are ongoing, nationally
representative, longitudinal surveys of US families conducted by the Survey Research
Center at the University of Michigan.
Once determinations were made about how the population of children with SHCN
compared to those without SHCN during the transition to adulthood, the study moved to
a within group comparison of children with SHCN. Using data from the 2001 National
Survey of Children with Special Health Care Needs (NS-CSHCN) and the 2007 Survey
of Adult Transitions and Health (SATH), the second section of this study identified how
risk and protective factors during childhood affected the physical health status of young
adults with SHCN during the transition to adulthood.
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All associations were evaluated using bivariate and multivariate linear and logistic
regression modeling. Multivariate models were adjusted for a set of important child and
family-level confounders, including, the respondent’s age, race and ethnicity, gender, the
severity and stability of their condition, household income or poverty status, and the
primary caregiver’s education status. This study examined two specific aims and tested
six hypotheses. These are outlined briefly below and described in more detail in
subsequent chapters.
1.3 Specific Aims and Hypotheses
Specific Aim 1: To determine if young adults with a history of SHCN were at increased
risk for poor transitions to adulthood compared to their peers without a history of SHCN.
I hypothesized that although most young adults with a history of SHCN would perform
well during the transition to adulthood, compared to their healthier peers they would:
1.1 have increased odds of poor mental health during the transition to adulthood,
including increased odds of depression, non-specific psychological disorder,
worry and social anxiety;
1.2 have decreased odds of achieving key “role transitions” related to educational
attainment and money management, and increased odds of being unemployed
and receiving financial support from their families during the transition to
adulthood; and,
1.3 rate themselves lower on subjective indicators of adulthood like personal
responsibility, problem solving and independence during the transition to
adulthood.
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Specific Aim 2: To investigate how potential risk and protective factors during
childhood affected the health of young adults with a history of SHCN.
I hypothesized that for young adults with a history of SHCN:
2.1 receipt of care in a medical home during childhood would be a protective
factor, increasing the odds that youth experienced better health during the
transition to adulthood;
2.2 adequate insurance during childhood would be a protective factor, increasing
the odds that youth experienced better health during the transition to
adulthood
2.3 experiences of family economic burden during childhood would be a risk
factor, decreasing the odds that youth experienced better health during the
transition to adulthood.
1.4 Significance
This study is relevant for youth with SHCN, their families and the public health
practitioners tasked with designing and implementing programs and policies to serve
these populations. Since 1989, federal and state Title V programs have aimed to improve
outcomes for children with SHCN and their families by developing systems of care that
are “family-centered, community-based [and] coordinated” (McPherson, et al., 2004,
p.1539). These systems of care aim to ensure that all families raising children with
SHCN:
are able to access health and related services along a continuum of care in
a manner that is both affordable and meets their needs; policies and
programs are in place to guarantee that children have access to quality
health care; providers are adequately trained; financing issues are
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equitably addressed; and families play a pivotal role in how services are
provided to their children (United States Department of Health, n.d.)
Implementing and monitoring changes to an entire system of health services is a complex
process. The Maternal and Child Health Bureau (MCHB), the federal agency that
administers Title V programs, has identified six process indicators to coordinate and track
improvements in systems of care for children with SHCN (USDH, n.d). Amongst other
things, these indicators aim to ensure children with SHCN receive care in a medical
home, that their families have adequate insurance and that youth with SHCN receive the
support they need to make healthy transitions to adulthood (USDH, n.d).
The National Survey of Children with Special Health Care Needs (NS-CSHCN),
conducted in 2001 and 2005, measures state and national progress towards meeting these
goals (Blumberg, Olson, & Frankel 2003). Unfortunately, the NS-CSHCN is a crosssectional survey that does not sample respondents older than 18. As such, it is impossible
to understand how elements of these systems of care (e.g. receipt of care in a medical
home or adequate insurance) affect the long-term health and development of youth with
SHCN during the transition to adulthood.
The current study addressed these limitations by longitudinally following two
cohorts of respondents from childhood to early adulthood. The data used to investigate
these transitional outcomes were collected as recently as 2007, ensuring the findings are
relevant to today’s population of young adults with SHCN. This research provides a
comprehensive look at the risks young adults with a history of SHCN face during the
transition to adulthood and marks one of the first times the long-term health effects of
services like receipt of care in a medical home and adequate insurance have been
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empirically evaluated. These findings can be used to guide future studies of children and
young adults with SHCN and have important implications for defining policies and
services to support this population across the lifespan.
1.5 Dissertation Organization
The dissertation is organized in five chapters. Chapter 2 provides an overview of
the literature on transitions to adulthood for children with SHCN. The theoretical
foundations for the study are presented, key concepts defined, relevant studies reviewed
and gaps in the literature highlighted.
Chapter 3 presents the research methodology and results for the first specific aim
(i.e. to determine if young adults with a history of SHCN were at increased risk for poor
transitions to adulthood compared to their peers without a history of SHCN). This
specific aim was investigated using the Panel Study of Income Dynamics (PSID) and its
Child Development (CDS) and Transition to Adulthood Supplements (TA). These
datasets are outlined in more detail and the independent, dependent and confounding
measures used to test the study hypotheses are summarized. The analytical procedures
are described, the empirical results of the analyses are presented and the key findings are
discussed.
Chapter 4 presents the research methodology and results for the second specific
aim (i.e. to investigate how potential risk and protective factors during childhood affected
the health of young adults with a history of SHCN). The datasets used to test this aim,
the 2001 National Survey of Children with Special Health Care Needs (NS-CSHCN) and
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the 2007 Survey of Adult Transitions and Health (SATH), are described in detail. As in
Chapter 3, the study measures, analytical procedures and results are also discussed.
Chapter 5 briefly summarizes the study’s key findings and conclusions. The
strengths and limitations of the dissertation are presented and study biases discussed.
Finally, implications for future research and policy are reviewed.

23!

CHAPTER 2
LITERATURE REVIEW
This chapter provides a review of the literature on transitions to adulthood for
children with SHCN. The review begins with a discussion of ecological systems theory
and the life course development perspective, the theoretical frameworks that ground this
dissertation. This is followed by a brief summary of the transition to adulthood literature
before focusing more specifically on children with SHCN.
2.1. Theoretical Frameworks
Two theoretical perspectives inform this study: ecological systems theory and the
life course development perspective. Adopting these perspectives means accepting
certain implicit assumptions about how the study’s risk and protective factors influence
transitional outcomes over time. These assumptions are important for framing the study
hypotheses and interpreting the results.
Ecological Systems Theory: Ecological systems theory suggests that human
development is explained by interactions between individuals and their social, cultural
and physical environments. Individuals simultaneously influence, and are influenced by,
these environments and relationships (National Cancer Institute, 2005). While different
theorists conceptualize the ecological levels in slightly different ways (for examples, see:
Bronfenbrenner, 1979 and McLeroy, Bibeau, Steckler & Glanz, 1988), I adopt the
framework created by McLeroy, et al. (1988) and utilized by the National Cancer
Institute (NCI, 2005).
McLeroy and colleagues identify three major ecological levels (see: Figure 1). The
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first is the intrapersonal or individual level, and includes personal characteristics like,
genetics, attitudes, behaviors, etc. The second level includes interpersonal factors,
specifically families and peer groups. At the highest level are community factors; this
level is further divided into institutional factors (e.g. rules, regulations and informal
policies), community factors (e.g. social norms) and public policy (e.g. local, state and
federal laws; NCI, 2005). In the ecological systems perspective, the individual is seen as
Ecological Systems Theory

being embedded within these different systems or environments.

Figure 1.

Ecological systems theory diagram

Policy

Community
Community

Institutional

Interpersonal

Individual

Note: Adapted from the NCI, 2005
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Although the ecological framework is an improvement over looking at risk factors
in isolation, the innate complexity of this perspective makes it very difficult to analyze.
One of the critiques of adopting the ecological paradigm is the paucity of frameworks and
analytical methodologies advanced enough to describe and interpret such dynamic, at
times reciprocal, systems (Grzywaez & Fuqua, 2000; Susser & Susser, 1996).
In this study, then, ecological systems theory is used as a conceptual tool to
organize the hypothesized risk and protective factors across ecological levels and
demonstrate the myriad of factors at work. The statistical models that I develop and test
during the analyses are much simpler, focusing on a few key variables instead of
modeling the entire dynamic system.
This perspective is also helpful in identifying the ecological levels and risks that are
most likely to be influenced by public health policy and interventions. Specifically, the
goal of this study is to understand risk and protective factors that are sensitive to
policy-level changes. As such, the analysis focuses primarily on understanding factors
that may be influenced by changes to health care systems and economic policies.
Although individual characteristics during childhood like personality traits, self-agency,
relationships, and condition type and severity have been shown to influence transitions to
adulthood and adult health (Casier, Goubert, Theunis, Huse & Baets, 2010; Carlson &
Gjerde, 2009; Clausen, 1991) these individual traits are not the focus of the current study.
The Life Course Perspective: Many of this study’s hypotheses are also grounded in
the life course perspective. The study posits that outcomes are determined by multiple
social and biological factors interacting across the life span. An individual’s
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development can be affected through the accumulation of risks over time or exposure to
risk factors during critically sensitive periods of life. As Crosnoe & Elder (2004)
explain:
… human development and aging are lifelong processes. Experiences in
childhood have long-term consequences that filter into later stages of the
life course, whereas patterns of adjustment and functioning in the later
years arise from trajectories through preceding life stages (p. 623)
This analysis accepts, first and foremost, that “emerging adulthood” is a unique stage of
the life course that lasts from 18 until at least the mid-20s (Arnett, 2007). The study
hypotheses assume that outcomes during the transition to adulthood are determined by
experiences during childhood and adolescence, and not just contemporaneous
experiences during early adulthood. Similar to Wickrama, Conger, Wallace & Elder
(2003) this study expects that “individual differences in early risk… will initiate a
sequence of disruptive transitions… These stressful transitions contribute to young
adult’s impaired health” (p. 62).
Many of the hypotheses examined in this study investigate specifically how
childhood environments affect the health of youth with SHCN during the transition to
adulthood. Because the focus is frequently on understanding health outcomes, this study
is grounded more specifically in the Life Course Health Development model (LCHD;
Halfon & Hochstein, 2002; Halfon, Russ & Regaldo, 2005). The LCHD framework
posits that health is an “adaptive process.” At a biological level, human systems (e.g.
genes, neurons, hormones, cells, etc) are affected by exposures in the social and physical
environment. The exposure to risk and protective environments at sensitive periods in
human development and the accumulation of risks overtime affect physical and mental
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health outcomes across the lifespan (Halfon & Hochstein, 2002). This study investigates,
in part, how risk and protective factors during childhood like access to quality medical
care and family financial burden affect health outcomes during the transition to
adulthood. The next section of this review defines this critical life course period known
as the “transition to adulthood” in more detail.
2.2

Transitions to Adulthood
In the past 30 years, transitions to adulthood have become a prolific area of

research (Shanahan, 2000). The majority of this research has focused on transitions for
the general population; potentially vulnerable groups, like youth with a history of chronic
conditions, disabilities or SHCN, have received only limited attention (Leiter & Waugh,
2009). Given this observation, the literature review begins with a discussion of
transitions to adulthood for the general population. Many of the definitions and
measurement issues that guide the study of emerging adulthood for the population as a
whole are also relevant for understanding transitions to adulthood for children with
SHCN. The review begins with a more detailed definition of the term “transition to
adulthood.”
Defining transitions to adulthood: Chronologically, the transition to adulthood
typically lasts from the late teens until the mid or late 20s, although some researchers
extend it all the way into the early 30s (Arnett, 2001). Thirty years ago transitions to
adulthood in the United States could be described quite uniformly as a series of role
transitions that included finishing school, establishing residential independence and
marrying (Shanahan, 2000).
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Although this transitional pattern used to be quite normative, a myriad of economic,
cultural and social changes have altered the sequence and timing of these events (Arnett,
2007; Furstenberg et al., 2005; Settersten et al., 2005; Shanahan, 2000). In most
industrialized countries people are marrying later, birth rates are declining and
participation in higher education, especially for females, is on the rise (Arnett, 2006,
Settersten et al., 2005). Traditionally linear patterns of role transitions have become
increasingly reversible and dynamic. For instance, today’s young adults frequently
intersperse periods of education with periods of work, cohabitate before marriage, marry
and divorce or leave their childhood homes only to move back in a few years later
(Shanahan, 2000).
For many young adults today there is increased freedom from social constraints.
Specifically, the social norms that dictated transitional pathways for earlier generations
are less relevant for most social and cultural groups (Arnett, 2006; Setterson & Mayer,
1997; Settersten, Furstenberg & Rumbault, 2005). Today, as Arnett (2006) explains,
young adults frequently express a desire to experience “freedom and independence
beyond adolescence before they commit themselves to the enduring responsibilities of
adulthood” (p. 113).
However, this new freedom brings uncertainty, and coming of age today presents
unique challenges (Furstenberg, 2004; Setterson & Mayer, 1997; Settersten,2007;
Settersten, et al. 2005). Some researchers hypothesize that becoming a financially
independent adult is harder today than in the past (Furstenberg et al., 2004). Today’s
young adults face a highly competitive job market that increasingly values high levels of
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education and training. The costs of college and housing have risen and it can take much
longer to get a job that pays enough to support a family. In this competitive and
expensive economy it is increasingly hard to achieve a middle class standard of living
without higher education (Furstenberg et al., 2004.)
As such, youth in the transition to adulthood may struggle to achieve financial and
residential independence in the same way their parents did. Most young adults continue
to rely on financial support from their families throughout early adulthood. In fact, today
the majority of families support their children throughout the transition to adulthood,
providing substantial assistance in the form of both time and money. Specifically,
current estimates suggest parents of children in the general population may provide over
$38,000 dollars of direct and indirect assistance to their children between the ages of 19
and 34 (Schoeni & Ross, 2004).
In short, the transition to adulthood has become extended and the pathways and
outcomes less certain. As Arnett (2006) explains:
Now the period from the late teens through at least the mid-twenties
is, for most people in industrialized societies, a period not of settling
into enduring (if not permanent) adult roles but a period that is
highly unstructured and unsettled. Consequently, most young people
in this age period feel like neither adolescents nor (fully) adults, but
somewhere in between” (p. 113)
These observations led Jeffery Arnett, a developmental psychologist, to propose the
theory of emerging adulthood (Arnett, 2007). He argued that the transition to adulthood
should be looked at as more than a brief period; that it has actually become a unique
phase in the life course between adolescence and adulthood.
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Measuring Transitions to Adulthood: There are no simple criteria to measure
whether an individual has “arrived” at adulthood or if the transition has been
“successful.” Indicators of adulthood that work in one place and time may be obsolete a
generation later (Shanahan, 2000). Today, standard role transitions have been replaced
by non-normative and highly individualized paths to adulthood. As Settersten (2007)
explains, for youth in America today “it is a cluster of events, and the gradual
accumulation of experiences that come with these events, that eventually renders one an
adult”(p. 259). Given the complexities of measuring today’s transition to adulthood, this
study adopts a multi-dimensional measurement strategy. Specifically, a three-pronged
approach is used where traditional role transition measures are supplemented by two
other categories of outcomes: subjective indicators of adulthood and health outcomes.
Each of these three transitional domains is defined, in more detail, below.
Role transitions: Three decades ago, when transitions to adulthood were a series of
standardized role transitions, it was relatively simple to measure the process of becoming
an adult. Historically five role changing events were tracked and measured: finishing
school, moving out of the childhood home, starting work, getting married and having
children (Shanahan, 2000).
In most industrialized societies the age at which people marry and have children
has been greatly extended. As a result, childbearing and marriage are no longer
considered important indicators of adulthood (Settersten, 2007; Furstenberg, 2004).
Additionally, in today’s tougher economic climate many young adults are living with
their parents longer than they did in the past. Recent social surveys have found that
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fewer individuals believe getting married, leaving home and having children are relevant
indicators of adulthood, while most respondents feel completing school and establishing
financial independence are important milestones in the process of becoming an adult
(Furstenberg et al., 2004). Given these observations this study focuses on measuring only
these more current and relevant role transitions: educational attainment (e.g. high school
graduation, college attendance, etc.) and work and financial independence (e.g.
unemployment, money management skills, and adequate family financial support).
Although it is easy to make the assumption that higher educational attainment is a
desirable and positive outcome for most youth during the transition to adulthood,
interpretations of early financial independence are more ambiguous. Today many young
adults are, financially speaking, in a state of “semi-autonomy” (Furstenberg et al., 2004).
Approximately two-thirds of youth receive some type of financial support from their
families into their mid-twenties and nearly one-quarter of the costs of raising a child are
accrued after children turn 18 (Schoeni & Ross, 2004). While on the one hand it is
important for young adults to learn financial responsibility, it seems increasingly difficult
for youth to be successful during the transition to adulthood without financial support
from their family. As such this study assumes that financial skills (e.g. money
management) and some type of employment, if desired, are positive indicators of
financial independence. However, lack of financial support from families and early
reports of financial independence are hypothesized to be risk factors for poor health. It is
important to note, however, that these assumptions have yet to be thoroughly evaluated in
other research.

32!

Subjective Indicators of Adulthood: The next category of outcomes, are “subjective
indicators of adulthood.” In an extensive body of work, Jeffery Arnett (1994, 1997,
2001, 2006, 2007) wrote about surveys and interviews that he conducted with individuals
during and after the transition to adulthood. He found that regardless of socioeconomic
class, individuals generally identified a set of subjective indicators that marked
adulthood, including accepting responsibility for one’s actions, becoming an independent
decision-maker, learning to be considerate of others and becoming financially
independent. This subjective approach to understanding what it means to be an adult,
where individuals are asked about their own sense of adulthood, has gained attention
from other researchers in the area of transitions to adulthood (for examples see: Molgat,
2007 and Shanahan et al., 2005)
Measuring “subjective indicators” of adulthood is appealing for many reasons. As
previously discussed, many of the role transitions historically used to measure the
transition to adulthood are no longer as relevant as they used to be (e.g. getting married
and having children). Those indicators that are more relevant may be difficult to interpret
without longitudinal data since transitional processes have become more dynamic (e.g.
individuals may start and stop school, receive support at one time and not at other times,
etc.). By focusing on subjective indicators, attention moves from measuring dynamic
roles to actually measuring the underlying skills and abilities that young people have
recognized as being important determinants of adulthood.
Unfortunately, the study of subjective indicators of adulthood is relatively new.
There is little precedent for operationalizing these constructs in quantitative research.

33!

The available measures are new, have unknown psychometric properties and early
research suggests they may be only weak predictors of other more established indicators
of adulthood (Shanahan et al., 2005). Nevertheless, because this approach is innovative
and may be an increasingly relevant way of studying non-normative transitions to
adulthood, subjective indicators are included in this study.
Mental and Physical Health: Researchers from psychology, sociology and
demography have been the largest contributors to the transition to adulthood field.
Frequently these researchers overlook a third category of transitional outcomes: mental
and physical health. There is some evidence that the period of emerging adulthood
presents unique risks for the health and well-being of young adults. Wickrama and
colleagues (2003) found that although most young adults were healthy there were
increases in health problems during this transitional period. In their late teens and early
twenties, youth frequently engage in high-risk health activities like binge drinking,
drinking and driving, drug experimentation and risky sex (Schulenberg, Maggs &
Hurrelman, 2007). Young adults have the highest incidence of depression of any age
group and may also be less likely to practice health-promoting behaviors (Kessler &
Walters, 1998). Specifically, young adults have low rates of adherence to medical
treatments (e.g. taking daily medications; Bender, 2006).
Access to, and utilization of, health services also changes during emerging
adulthood. Young adults are expected to leave their pediatric health care environments
and transition to adult health care systems. Compared to pediatric environments, adult
health care systems are complex and services are more fragmented. The integrated,
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multidisciplinary health care teams that typify pediatric care are uncommon in adult
health systems (Binks, Barden, Burke & Young, 2007; Liptak & Samara, 2010; Young,
2007). Additionally, during childhood parents frequently help coordinate their children’s
health care and advocate for their health services. As young adults, youth must learn to
coordinate services on their own and be their own health advocates.
Finally, in the United States, policy changes tied to chronological age have made
health care particularly difficult for young adults to access. For instance, prior to changes
enacted as a part of the Affordable Care Act (2010), at the age of 18 most youth not in
school were dropped from their parent’s employer-based insurance (The Affordable Care
Act, n.d.; Osgood, et al., 2005). Unsurprisingly, young adults (age 23-24) are more likely
to be uninsured than any age group (Adams, Newacheck, Park, Brindis & Irwin, 2007).
Interruptions in health care services may be deleterious for all young adults, but
have the potential to be disastrous for young adults with SHCN whose health conditions
may demand uninterrupted access to services. Eligibility for Medicaid and Supplemental
Security Income, two important providers for children with SHCN, are generally
redetermined at 18 or 22 using adult disability rules (Osgood, et al., 2005; Hemmeter,
2011). Recent estimates suggest about one-third of young adults with SHCN lose SSI and
Medicaid coverage at 18 (Hemmeter, 2011; Parks, 2008). Additionally at 19 most youth
are no longer eligible for State Children’s Health Insurance Programs (SCHIP). Schoolbased services typically end when youth graduate or leave high school at 18 or 21
(Osgood, et al., 2005; Shattuck, Wagner, Narendorf, Sterzing & Hensley, 2011). Prior to
health care reform, it was also difficult for young adults with SHCN to qualify for private
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insurance, because of exclusionary criteria based on the presence of pre-existing
conditions (The Affordable Care Act, n.d.)
Transitioning from pediatric to adult health care may be particularly difficult for
young adults with SHCN, especially those who have complex health needs, impaired
communication as a result of their conditions, or are uninsured or underinsured (Binks, et
al., 2007; Liptak & Samara, 2010; Young, 2007). Finally, there is speculation that most
adult doctors lack expertise in treating historically pediatric conditions (Young, 2007).
The next section of this review turns to a specific discussion of children with SHCN,
beginning with a clearer definition of the population.
2.3 Children With Special Health Care Needs
Beginning with its inception in 1935, one of the fundamental tasks of the MCHB
was to provide services for “crippled children,” many of whom had orthopedic
impairments resulting from polio (Newacheck, Risling & Kim, 2006). Although the
MCHB administered grants to states to fund these programs, states had great autonomy
over their individual programs. Then, as now, states had discretion over how to define
their Title V populations and what criteria they would use to determine who was eligible
to receive services (Beers, Kemney, Sherrit & Palfrey, 2003).
Over time, the federal MCHB created funding streams through Title V to support
children with specific health conditions like cerebral palsy and heart disease. Some states
pursued funds to support these categorical programs; others did not. In effect programs
were developed categorically on a state-by-state basis; the system of care was
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fragemented, at best (for a review of the history of Title V see Beers et al., 2003 and
USDHS, n.d.).
In 1998, the federal MCHB adopted an official definition for this population of
children. Children with special health care needs were defined as those youth:
who have or are at increased risk for a chronic physical,
developmental, behavioral, or emotional condition and who also
require health and related services of a type or amount beyond that
required by children generally (McPherson et al., 1998, p. 138).
In many ways adopting this definition marked a paradigm shift in the youth with SHCN
community. The MCHB decidedly moved from a categorical to a non-categorical
approach to identify children with SHCN (McPherson et al., 1998). Specific diagnoses
(e.g. diabetes, autism, spina bifida, cerebral palsy, etc.) were no longer used to determine
SHCN status. The focus shifted to understanding the consequences of diseases that were
common across all disease categories. According to Stein and Jessop (1982): “the
essence of a noncategorical approach is that children face common life experiences and
problems based on generic dimensions of their conditions rather than on idiosyncratic
characteristics of any specific disease entity” (p. 354)
Consequences of health conditions can be measured in a number of ways, including
functional limitations, need for compensatory mechanisms and/or elevated service needs
(Beers et al., 2003; Stein & Silver,1999; McPherson et al., 1998). The MCHB chose to
identify children with SHCN by focusing on those children with increased service needs
(McPherson et al., 1998). While many in the field recognize the non-categorical
definition as an important step towards unifying services and determining standards for
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eligibility, there is concern that this definition is still too vague to be useful in practice
(Beers et al., 2003).
However, there have been some efforts to operationalize the non-categorical
definition in practical ways; most notably through the Children with Special Health Care
Needs (CSHCN) Screener (Bethell, Read, Stein & Blumberg, 2002). This 5-item
screening assessment asks parents to identify if their child has any of the following health
consequences: (1) requires prescription medications, (2) requires specialized therapies,
(3) has functional limitations, (4) has an above average need for medical, mental health or
educational services, or, (5) requires treatment for emotional, behavioral or
developmental problems (Bethell et al., 2002). Parents who respond affirmatively to any
of the five consequence questions are asked two follow-up questions: is the condition the
result of a medical, behavioral or other health problem and has the condition lasted or is it
expected to last at least 12 months (Bethell et al., 2002). The CSHCN has been included
in a number of surveys, including the Medical Expenditure Panel Survey and the NSCSHCN.
Unfortunately, efforts to standardize and operationalize the definition of CSHCN
across federal and state agencies have not been uniformly successful. Title V,
Supplemental Security Income (SSI) and Medicaid, the three public programs with the
most responsibility for serving children with SHCN, have not adopted a single uniform
definition (Beers et al., 2003). Even states receiving Title V funds administered through
the MCHB still develop their own definitions of children with SHCN and establish their
own inclusion/ exclusion criteria for service eligibility. While some states have adopted a
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non-categorical approach, others still determine services based on the presence of specific
disease diagnoses. As a result, between-state comparisons of Title V services reveal
there is great variability in the populations served and the amount of support children
receive (Beers et al., 2003).
This study uses the definition of children with SHCN adopted by the federal
MCHB. Analyses of the NS-CSHCN have determined that children with SHCN
identified in this way share certain characteristics. The prevalence of SHCN is greatest
amongst non-Hispanic whites and non-Hispanic blacks; Hispanic children are less likely
to have a SHCN. Boys, children living in poverty and older children also have a greater
prevalence of SHCN (van Dyck, Kogan, McPherson, Weissman & Newacheck, 2004).
Compared to children without SHCN, children with SHCN are more likely to be in
poor health, have higher rates of unmet health care needs and require more health care
services (Szilagyi, Shenkman, Brach, et al., 2003; Newacheck & Kim, 2005). These
youth have three times as many school absences and bed days as their healthy peers
(Newacheck et al., 1998; Weitzman, 1986). Children with SHCN have also been shown
to have greater rates of maladjustment including depression and behavior problems
(Bennett, 1994; Eiser, 1990). Finally parents of children with SHCN are at increased risk
for financial burden, experience more job loss and may have poorer mental and physical
health outcomes than parents of children without SHCN (Breslau, 1982; Fertig, 2004;
Hauenstein, 1990; Kulthau & Perrin, 2001; Mauldon, 1992; Miller, Gordon & Diller,
1992; Sabbath & Leventhal, 1984)
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Within the population of children with SHCN, important disparities have been
reported. Specifically, caregivers of children with SHCN that are Hispanic, non-Hispanic
black or that live in poverty share a disproportionate burden of negative consequences.
These groups are more likely to report that they are dissatisfied with their child’s health
care services, that their children have unmet heath needs and that they experience
financial burden as a result of their child’s condition (van Dyck et al., 2004).
Although it is well understood how this population fares during childhood, there is
a paucity of information about transitions to adulthood for youth with SHCN. The next
section of this review presents the literature related to the study’s first research question
and specific aim (i.e., compared to young adults without a history of SHCN, how do
young adults with a history of SHCN fare during the transition to adulthood?)
2.4 Transitions to Adulthood for Children with Special Health Care Needs
In general, what is known about transitions to adulthood for youth with a history of
SCHN comes from two strands of research. The first, and larger body of work, focuses
on transitions to adulthood for sub-populations of children with specific diseases or
disabilities like cerebral palsy, cystic fibrosis, juvenile arthritis, autism, diabetes, or
serious emotional disturbance (Binks, et al., 2007; Davis & Stoep, 1997; Liptak &
Samara, 2010; Osgood et al., 2005; Reiss, et. al, 2002; Valentine & Skelton, 2007;
Wyocki, et al., 1992; Young, 2007). While most of these studies have found that youth
with specific chronic conditions are at increased risk for negative transitional outcomes,
the evidence is far from conclusive. These studies tend to focus on small sub-samples of
the population, often targeting individuals with the most severe or debilitating conditions.
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Because the prevalence of most severe childhood conditions is relatively low, many of
these studies are based on small, non-representative samples and use qualitative or caseseries approaches. As such, these types of studies are most likely not representative of
the entire population of children with SHCN.
The second, smaller body of research investigates outcomes for children with a
variety of disabilities or chronic conditions. Because these studies align more closely
with a non-categorical approach, they are the most relevant to this review. I identified
relevant articles using several methods, including searches of PubMed and Google
Scholar using search terms that included: “transitions to adulthood” or “young
adulthood” and “special health care needs”, “chronic conditions” or “disabilities.” I also
searched article reference lists to locate additional sources not identified by the search
engines.
Articles were excluded from the review if they focused only on health care
transition services without considering other transitional outcomes, like role transitions,
subjective indicators of adulthood or physical or mental health outcomes. Articles
without control groups were also excluded, as were articles without any quantitative data.
Additionally, cross-sectional studies were excluded since such designs would fail to
identify young adults that were asymptomatic as adults, while including those whose
conditions first developed after 18.
Finally, articles that focused narrowly on one category of chronic condition or
disability were excluded since they were not considered generally representative of
children with SHCN. For instance, the National Longitudinal Transition Study,
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sponsored by the US Department of Education, focuses on transitions to adulthood for
children that received special education services during school. While there is some
overlap between this population and children with SHCN, many children with SHCN do
not require special education services (e.g. children with asthma, diabetes, etc.). As such,
this and similar studies were excluded.
In the end only six peer-reviewed journal articles were identified that
longitudinally compared transitional outcomes for children with and without some form
of SHCN (Blomquist, 2006; Bussing, 1996; Gortmaker, 1993; Pless, 1987 & 1993;
Stam, 2006). One of these studies was subsequently dropped because the outcomes were
only descriptive (i.e., p-values were not provided; Blomquist, 2006).
Of the five remaining studies, the findings were mixed. Some of the studies
concluded that youth with a history of SHCN were at increased risk for some type of poor
transitional outcome during young adulthood. Stam et al. (2006) found children with a
history of chronic, life-threatening conditions scored lower on measures of autonomy,
psychosexual and social development, displayed more antisocial behavior, and were at
increased risk for substance use compared to their peers.
Bussing and Aro (1996) found youth with a history of chronic conditions were
more likely to have experienced increased conflict in their relationships. Men with
chronic conditions were also more likely to suffer from depression, but only if they were
also from a white-collar background.
Pless et al., (1989, 1993) investigated employment outcomes in the 1946 and 1958
British birth cohort studies but found mixed results, with employment risks varying by
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gender, socioeconomic status and type of illness across adulthood. For instance Pless, et
al., (1987) found that young adults with chronic conditions from lower social groups
(manual vs non-manual families) had lower employment. Additionally, until the age of
26 these men had more emotional problems, although the differences seemed to
disappear by 36.
In a different study Pless, et al., (1993) concluded that compared to their healthy
peers men with a history of chronic conditions had lower educational attainment, more
unemployment and poorer mental health. Women with a history of chronic conditions
were more likely to have seen a mental health specialist than women without a history of
chronic conditions
Yet many of the outcomes measured in these five studies comparing youth with and
without a history of SHCN were not significantly different. For instance, Gortmaker
(1993) failed to find any differences between children with and without a history of
chronic conditions on measures of their educational attainment, income or self-esteem
after controlling for potential confounders. Bussing and Aro (1996) found no differences
in measures of school performance or dating patterns and found that women with a
history of chronic conditions actually had higher rates of independence from their family
and were more likely to be in committed or serious relationships than women without a
history of SHCN.
These contradictory findings may be explained, in part, by differences in the study
samples and designs. Stam et al. (2006) used a convenience sampling method to identify
young adults with a history of SHCN. Also, with the exception of Gortmaker (1993),
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none of the research was conducted in the US. Importantly, conclusions from other
countries may not be generalizable to children with SHCN in the US, particularly since
countries differ so widely in their social and health policies. For instance, in their study
of Finnish young adults, Bussing and Aro (1996) hypothesized that the positive outcomes
could be attributed to the Finnish health care system, which provides universal access to
health care.
Conclusions from this body of research may also be contradictory because of
differences in the independent and dependent variables used in each study. Each author
used a different set of criteria to identify the population of children with SHCN.
Interestingly, I am aware of no studies that included children with emotional or
behavioral problems in their exposed groups. The authors also examined different sets of
transitional outcomes and operationalized similar constructs in different ways. For
instance psychological problems were differentially identified using indicators of selfesteem, the Malaise Inventory and Beck’s Depression Inventory (Gortmaker, et al., 1993;
Pless, et al., 1993 Stam, et al., 2006.)
Gortmaker et al. (1993) was the only author to control for a complete set of
theoretically relevant confounders. Pless et al. (1987, 1993) and Stam, et al., (2006)
stratified results to account for effect modification but did not control for any
confounders. Importantly, in Gortmaker et al.’s (1993) study most associations were
significant in bivariate analyses, but no significant differences existed after controlling
for a relevant set of confounders.
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A final limitation of these studies is how long ago most of the surveys were
conducted. With the exception of Stam et al. (2006), the outcomes being investigated
occurred more than two or three decades ago. In the past three decades, there have been
substantial changes in the patterns of transitions to adulthood, significant increases in the
proportion of young adults with SHCN surviving to adulthood and changes in the way
this population is defined. Findings from older studies may not be generalizable to more
recent cohorts.
In the current study, I addressed many of these gaps in the literature on transitions
to adulthood for youth with SHCN. Specifically, I tested my hypotheses using very
recent longitudinal samples of US children. I used a non-categorical approach to identify
children with SHCN and, in line with current definitions, included children with
behavioral and emotional conditions, not just physical conditions, in my exposed group.
Finally, similar to Gortmaker et al. (1993), I adjusted for a range of confounders. In
short, the study’s first specific aim helps to provide a needed comparison of transitional
outcomes for young adults with and without a history of SHCN.
The next section of the review discusses the literature related to the second research
question and specific aim. Specifically, how do childhood medical care and home
financial environments affect health during the transition to adulthood for young adults
with a history of SHCN?
2.5 Risk and Protective Factors: Predicting Healthy Transitions to Adulthood
Mechanisms operating at every level of the ecological framework and across the
entire early life course are likely to influence individual pathways to adulthood. The
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second specific aim of this study investigated how potential risk and protective factors
during childhood affect the health of young adults with a history of SHCN. The
protective factors included receipt of care in a medical home and access to adequate
insurance. The risk factor was experiences of family financial burden during childhood.
These risk and protective factors were chosen, in part, because they can be
modified by federal and state policies. Individual risk factors, like the type of condition
someone is born with or individual personality traits, are undoubtedly important
predictors of long-term health and wellness. Yet, with few exceptions, these individual
traits are not easily targeted by federal and state policies. Health care environments and
economic relief for families are well within the policy purview of existing programs and
services aimed at serving children with SHCN and their families.
This section begins with a brief review of Title V services administered through the
MCHB, outlining how these services are organized and delivered to children with SHCN.
This is followed by an examination of how aspects of the health care system and home
financial environments are thought to influence outcomes for children with SHCN.
Title V of the Social Security Act: Title V of the Social Security Act was enacted
in 1935 to provide grants to states to support maternal and child health services, including
services for “crippled children” (Hutchins, 1994). In the past 75 years, Title V services
have been amended and reorganized a number of times (Hutchinson, 1994). Most
notably, in 1981 the Omnibus Budget Reconciliation Act consolidated a number of
categorical programs into a state a block grant program (Health Resources and Services
Administration, n.d.).
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Today the Maternal and Child Health Bureau, acting as a part of the Health
Resources and Services Administration in the Department of Health and Human Services,
administers Title V funds to states through a mixture of formula and discretionary grant
mechanisms (Health Resources and Services Administration, n.d.). To receive grant
monies, states have to submit Block Grant reports every two years outlining the needs of
their maternal and child populations and identifying how they will use federal funds to
meet these needs (Health Resources and Services Administration, n.d.).
Four categories of services are covered by these grants including monies for direct
health care services (e.g., “gap filling” for health services for CSHCN), specific programs
(e.g. newborn screening, etc.), enabling services (e.g., transportation services, etc.), and
infrastructure building services (e.g., research, needs assessments, etc.; Health Resources
and Services Administration, n.d.). Federal guidelines require that states use
approximately 30% of funds for primary and preventive care services and an additional
30% to serve children with special health care needs (Health Resources and Services
Administration, n.d.).
This dissertation focuses specifically on programs and services aimed at children
with SHCN. Since 1989, a national agenda has directed state Title V programs serving
Children with Special Health Care Needs to provide “family-centered, community-based,
coordinated care” for children with SHCN and their families (McPherson, 2004, p.
1,539). Six specific indicators have been established to operationalize key components of
these health services and to track progress towards meeting the national agenda. These
six indicators include: (1) ensuring children with SHCN receive care in a medical home,
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(2) that they have adequate insurance coverage; (3) that children with SHCN are
identified early through screening programs, (4) that services are organized in a way that
is family-friendly, (5) that families are involved in decision-making processes, and (6)
that youth receive the services they need to transition to adulthood (McPherson, 2004).
This dissertation looks specifically at how receipt of care in a medical home and adequate
insurance affect the health of young adults with SHCN during the transition to adulthood.
These services are hypothesized to be protective factors for long-term health and are
discussed in more detail in the next section.
Protective Factors- Adequate Insurance and the Medical Home: Receipt of care in a
medical home and access to adequate insurance are considered necessary service
components of a comprehensive system of care for children with SHCN. As outlined in
Figure 2 (p. 48) and discussed here, it is hypothesized that these services improve health
care systems and, overtime, health outcomes. To date, however, it is unclear how these
services actually affect health outcomes for this population.
Adequate insurance, as defined by the MCHB, is more than a dichotomous metric
of whether a child currently has insurance. Adequate insurance for children with SHCN
must be continuous, cover all reasonable health care costs, and allow children to see
needed providers (McPherson et al., 2004). There is evidence that adequate insurance
coverage increases health care access, utilization and quality for children with SHCN and
children with disabilities (Callahan & Cooper, 2006; Honberg, Kogan, Strickland &
Newacheck, 2009; Jeffery & Newacheck, 2006; Newacheck, Houtrow, Kuhlthau, Bloom
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Figure 2: Logic model for hypothesized protective factors: Adequate insurance and receipt of
care in a medical home
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& van Cleave, 2009). In fact, amongst a population of young adults who received SSI as
children, Hemmeter (2011) found lack of insurance was the greatest predictor of unmet
health needs for young adults. Adequate health insurance is also associated with health
care satisfaction and has been shown to protect families from out-of-pocket health
expenditures (Newacheck et al., 2009; Oswald, Bordurtha, Willis & Moore 2007).
Although it seems likely that increased access to and utilization of quality health
care services would lead to improved health outcomes for children with SHCN, there is
little empirical evidence to support this conclusion (Jeffery & Newacheck, 2006). In a
2006 review of insurance coverage for children with SHCN, Jeffery and Newacheck
(2006) reported, somewhat surprisingly, that none of the studies they reviewed attempted
to evaluate health outcomes.
In a 2010 review of the impact of managed care on publicly insured children with
SHCN, only one study was identified that looked at improvements in health outcomes for
children covered by insurance (Huffman, Brat, Chamberlain & Wise, 2010). The study
focused on asthmatic children, reporting improved health outcomes for children when
they had private insurance coverage compared to periods of no insurance coverage or
public insurance. Additionally studies of the general population of US children have
found that insurance coverage is associated with better health outcomes, including
decreased mortality and less severe illnesses (Todd, Armon, Griggs, Poole & Berman,
2006). Clearly more evidence is needed to understand the long-term effects of health
insurance for young adults with a history of SHCN.
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Currently, there is more evidence that receipt of care in a medical home improves
health outcomes for children with SHCN. According to the American Academy of
Pediatrics, access to care in a medical home means that a child’s care is “accessible,
family centered, continuous, comprehensive, coordinated, compassionate and culturally
effective.” (American Academy of Pediatrics, 2002). Rosenthal (2008) provides a more
intuitive description of attributes of the medical home, explaining:
In the medical home, responsibility for care and care coordination resides with
the patient’s personal medical provider working with a health care team.
Teams form and reform according to patient needs and include specialists,
midlevel providers, nurses, social workers, care managers, dietitians,
pharmacists, physical and occupational therapists, family, and community (p.
427).
The medical home model is considered one of the primary ways of overcoming
fragmentations in systems of care for children with SHCN (Health Resources and
Services Administration, n.d.).
In a 2008 review of the medical home literature, Homer and colleagues proposed a
logic model that demonstrated how receipt of care in a medical home might influence
health outcomes for children with SHCN. In this model, specific activities associated
with receiving care in a medical home (e.g. care coordination, planning, connection with
providers, improved cultural competency, etc.) were hypothesized to improve short-term
outcomes in care delivery like safety, effectiveness, efficiency, family centeredness,
timeliness and equity. Homer et al (2008), hypothesized these short-term outcomes
would lead to improvements in health, development and functional status for youth with
SHCN in the long-term.
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Although the authors did not empirically test this proposed logic model, in their
review of the literature, Homer et al. (2008) found “compelling positive” evidence to
support the hypothesis that receipt of care in a medical home improved the health status
of children with SHCN (per their review, see: Broyles, Tyson, Heyne, Hickman, 2000;
Denboba, McPherson, Kenney, Strickland & Newacheck, 2006; Farmer, Clark, Sherman,
Marien & Selva, 2005; Heslin, Casey, Shaheen, Cardenas, Baker, 2006; Ngui & Flores,
2006; Kieckhefer, Greek, Joesch & Baydar, 2006; Stein & Jessop, 1991). Yet several
studies that reported positive health effects associated with receipt of care in a medical
home focused on children with only one type of condition (e.g. asthma) or used crosssectional data (Denboba et al., 2006 ; Heslin et al., 2006; Ngui & Flores, 2006, ;
Kieckhefer et al., 2006). In cross-sectional studies it is difficult to determine temporality:
specifically, does receipt of care in a medical home actually improve health outcomes for
this population or are children in better health more likely to receive care in a medical
home? Importantly, researchers have demonstrated that groups already at risk for poorer
health outcomes (e.g. minorities, children in poverty and children with more serious
conditions) are less likely to have a medical home (Strickland, McPherson, Weissman,
van Dyck, & Huang, 2004). Frequently it was difficult to determine if studies controlled
for these important confounders when examining the relationship between medical home
and health outcomes (see: Homer et al, 2008).
Additionally a number of studies in Homer et al.’s (2008) review found either no
association or insubstantial evidence that receipt of care in a medical home improved
health outcomes for children with SHCN. (Dinkevich, Cunningham, & Crain, 1998;
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Finkelsteinm Lozano, Fuhlbrigge, Carey, Inui, Soumerai, et al., 2005; Mangione-Smith,
Schonlau & Chan, 2005; Smith, Lane & Garell, 1994; Klitzner, Rabbit & Chang, 2010).
Researchers note more information is needed to understand how receipt of care in a
medical home actually affects health status (e.g. Raphael, Guadanglo, Beal & Giardino,
2009).
Despite these mixed results, the medical home model continues to garner support.
The model is currently endorsed by a number of professional health care organizations,
including the American Academy of Family Physicians and the American Academy of
Pediatrics (American Academy of Family Physicians, 2007.) "#$%&#'!()&$!$*+,$-.$!+/!
-$$,$,!0)!.)&&)1)&%0$!2&$#+(+-%&'!3+-,+-4/!05%0!($,+.%#!5)($/!%-,!%,$67%0$!
+-/7&%-.$!+(2&)*$!#)-480$&(!5$%#05!)70.)($/!3)&!.5+#,&$-!9+05!:";<=!!=!!
Risk Factor-Financial Burden: Finally I hypothesized that family financial burden
would negatively affect the long-term health of youth with SHCN. Currently, none of the
MCHB objectives explicitly aim to eliminate family financial burden. Implicitly,
however, ensuring adequate insurance coverage has been shown to reduce some, but not
all, economic burden for families (Kuhlthau, Hikl & Yucel, 2005; Chen & Newacheck,
2006). Additionally, many of the services available to support families raising children
with SHCN are means-tested. Most notably, SSI provides direct economic support to
families of children with disabilities. Clearly, economic relief, directly or indirectly, is
well within the policy scope of existing programs serving families of children with
SHCN.
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Having a child with SHCN has been shown, quite conclusively, to increase family
financial burden. Families may be forced to pay more out-of-pocket to cover costs
associated with their child’s health condition or cut-back on or entirely stop working to
care for their children (Chen & Newacheck, 2006; Okumara, Cleave, Gnanasekaran &
Houtrow, 2009; Kuhlthau, 2005; Kuhlthau & Perrin, 2001; Montgomery, Oliver, Reisner,
& Fallat, 2002). Studies indicate that families raising a child with SHCN are more likely
to experience financial burden when their child’s condition is severe and less likely to
experience financial burden when their children receive care in a medical home or have
access to adequate insurance (Chen & Newacheck, 2006; Kuhlthau, et al 2005).
There is a prolific body of research highlighting the negative effects of financial
burden on the health and development of children in the general population. Economists
and developmental psychologists have long documented that family economic burden,
characterized by chronic or acute poverty or financial burden, may be especially
detrimental for children’s development and well-being (for examples see: Brooks-Gunn
& Duncan, 1997; Malat, Oh & Hamilton, 2005; Korenman, Miller & Sjaastad, 1997;
Yeung, Linver & Brooks-Gunn, 2002; Elder & Caspi, 1988). Wickrama, Conger and
Abraham (2005) found that family adversity, characterized in part by economic hardship,
predicted adolescent physical illness and disrupted normative transitions to adulthood.
The effects of financial burden on child outcomes are most likely mediated through
relationships with parents or caregivers. As outlined in the logic model in Figure 3 (p.
55), researchers posit two pathways by which family economic adversity may affect
children’s health outcomes: the investment perspective and the family functioning
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perspective (Yeung, Linver, Brooks-Gunn, 2002). As decribed by Yeung, Linver,
Brooks-Gunn (2002), the investment perspective suggests that economic burden makes it
difficult for parents to afford the material inputs required to sustain their children’s
healthy development. In the context of this research, parents may not be able to afford
specialist care or needed medication. It is relatively straightforward to see how this
pathway might affect long-term health..
The second hypothesized process by which economic burden may affect child
health is known as the family functioning perspective (Yeung, Linver, Brooks-Gunn,
2002). In this perspective, it is believed that economic burden affects parenting, either by
increasing stress and family conflict or by influencing parental behaviors and attitudes.
Poorer parenting and family functioning may negatively affect children’s health and
wellness across the lifespan (Elder, 1988; Yeung, et al., 2002; McLoyd, 1990). Although
this mediating pathway is more complex than the investment perspective, there is
substantial evidence to support hypotheses that economic burden affects child health by
influencing family functioning.
For instance, Wickrama and colleagues (2003) developed and tested a model
linking the social disadvantage of parents to health outcomes of young adults. Using
developmental and life course perspectives they built a structural equation model that
demonstrated the direct and indirect effects of childhood home environments on future
health status. They found that early disadvantage increased the risk of behavior problems
in childhood and early school failures. This was associated with “non-normative”
transitions to adulthood characterized by lower educational attainment and more work
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Figure 3: Logic model for hypothesized risk factor: Family financial burden
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stress. These events increased the risk of poor physical health during young adulthood.
Hatton and colleagues (2008) found caregiver characteristics like warmth and
hostility affected the interpersonal functioning of young adults during the transition to
adulthood (Hatton, Donnellan, Maysn, Feldman, Larsen-Riffe & Conger, 2008).
Emotional withdrawal of parent’s from their children (i.e. parental rejection) was shown
to be associated with poor physical health status for adolescents (Wickrama, Lorenz &
Conger, 1997). Furthermore, negative family environments, characterized by violence,
conflict or abuse, have been shown to affect young adult outcomes. For example, Skeer
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et al. (2009) concluded that family conflict in childhood increased the risk of substance
abuse during young adulthood (Skeer, McCormick, Normand, Buka, & Gillman, 2009).
It is likely that families raising a child with SHCN may be especially vulnerable for
poor family functioning as a result of this economic burden. Not only are these families
at increased risk for financial burden, but caregivers of children with SHCN may already
have depleted emotional and psychological resources. For instance, studies have found
that caregivers of children with a SHCN are at increased risk for poor mental and
physical health and experience more marital conflict, divorce and separation (Breslau,
1982; Fertig, 2004; Hauenstein, 1990; Miller, Daniele & Diller, 1992; Mauldon,1992;
Sabbath & Leventhal, 1984).
In short, it is possible that financial burden could be especially deleterious for youth
with SHCN; these youth require more health investments and their families may already
be emotionally and physically taxed. To my knowledge, however, no studies have
looked at the effects of family financial burden on long-term health status of youth with
SHCN.
As demonstrated in this review, there is substantial evidence to support each of the
study’s six hypotheses. Chapter 3 and Chapter 4 present the analyses and findings for the
first and second study aims, respectively.
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CHAPTER 3:
SPECIFIC AIM 1: TRANSITIONAL OUTCOMES
The first specific aim of this study was to determine if young adults with a history
of SHCN were at increased risk for poor transitions to adulthood compared to their peers
without a history of SHCN. This study hypothesized that compared to their peers without
a history of SHCN, young adults with a history of SHCN would: (1.1) have increased
odds of poor mental health during the transition to adulthood, (1.2) have decreased odds
of achieving key “role transitions” related to educational attainment and money
management skills, and increased odds of being unemployed and receiving financial
support from their families during the transition to adulthood; and, (1.3) would rate
themselves lower on subjective indicators of adulthood like personal responsibility,
problem solving and independence during the transition to adulthood. The conceptual
framework for Specific Aim 1, including outcome measures and hypothesized directions
of associations, are presented in Figure 4 (p. 58).
3.1

Data Source
I evaluated the first three study hypotheses using data from the Panel Study of

Income Dynamics (PSID) and its Child Development Supplement (CDS) and Transition
to Adulthood Supplements (TA). These surveys were conducted by the University of
Michigan’s Survey Research Center; the data are publicly available (see: Stafford,
Eccles, Schoeni & McGonagle, n.d.)
The PSID is a multi-generational, longitudinal study that began in 1968. Data
were collected annually from 1968 to 1997 and biannually thereafter. The survey has
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Figure 4. Conceptual Model- Specific Aim 1

followed the children, grandchildren and, in some cases, great-grandchildren of the
original 1968 sample, primarily collecting information about the participants’ work and
income histories using telephone-administered interviews.
The initial 1968 PSID sample was composed of two independent, probability
based nationally representative sub-samples. The first was a stratified multi-stage sample
of non-institutionalized households drawn from the 48 contiguous states. The second
was a representative sample of low-income households drawn from the Survey of
Economic Opportunity (SEO). In the 1990s, a representative sample of Latino
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households was added to the PSID sample and some descendents of the original sample
were subsequently excluded (see: Stafford, Eccles, Schoeni & McGonagle, n.d.).
One strength of the PSID, CDS and TA has been the relatively high response rates
and respondent retention across data collection waves. Analyses of the core PSID sample
demonstrate attrition due to death or drop-out averages less than 2% per year (Lillard &
Panis, 1998). Attrition is also low for the CDS and TA supplements. Approximately,
91% of eligible CDS Wave I participants were interviewed in the second wave of the
CDS and 90% of eligible TA participants were interviewed in 2007.
Historically, economists have used the PSID to investigate family income and
employment outcomes and it is widely recognized as one of the premiere datasets used to
study income dynamics in the United States. Numerous studies have validated the
representativeness and quality of data collected by the PSID (see: Andreski, Guoskova,
McGonagle & Schoeni, 2010; Becketti, Gould, Lillard & Welch, 1988; Lillard & Waite,
1989).
In 1997, the Child Development Supplement (CDS), an add-on to the PSID core
interview, was initiated. The original 1997 CDS sample was composed of 3,563 children
between the ages of birth and 14 whose families participated in the 1997 PSID interview.
If multiple children met the age criteria in a single household, up to two children were
randomly selected for inclusion in the study. The CDS is an ongoing, longitudinal
survey. It has been conducted every five years since 1997 (2002 and 2007). The CDS
collects detailed information about the sample children’s health, development and family
environments using a combination of direct observations, caregiver and child
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questionnaires, child assessments and time diaries.
By 2005, members of the original CDS sample had turned 18 and aged out of the
CDS. A second PSID supplement, the Transition to Adulthood Supplement (TA) was
developed to track these young adults during their transition to adulthood. Using
computer-assisted telephone interviewing, the TA collected information about this
population’s mental health, educational attainment, social functioning, employment
status, earnings and self-rated skills and abilities.
The TA is an ongoing longitudinal survey, administered every two years (2005,
2007, and 2009), although the 2009 data have not yet been released. At each new data
collection wave, newly-eligible young adults from the original CDS sample enter the TA
sample. Individuals that already participated in earlier waves of the TA and still meet the
inclusion criteria continue to be followed longitudinally.
For the purposes of these analyses, I created a longitudinal dataset containing data
from the 1997 and 2002 waves of the CDS and 2005 and 2007 waves of the TA.
Additionally, I collected family income and sociodemographic information from multiple
waves of the PSID core (e.g. 1980-2005). The only inclusion criterion was that the CDS
respondents had to appear in either the 2005 or 2007 TA. Of the 3,563 individuals in the
1997 CDS sample, 1,204 youth met this criterion. No siblings appeared in this sample.
The procedures used to prepare these data files for analysis are outlined in Section 3.4. In
the following section, the specific measures selected to test the study hypotheses are
defined.
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3.2 Measures
Specific Aim 1 determined if young adults with a history of SHCN were at
increased risk for poor transitions to adulthood compared to their peers without a history
of SHCN. The independent variable of interest was a binary summary measure
identifying whether the respondent had a SHCN during childhood. The dependent
variables of interest covered a range of transitional outcomes, including: mental health,
educational attainment, unemployment, financial independence and subjective indicators
of adulthood. Potential confounders included child and family-level characteristics.
These independent, dependent and confounding variables are described in more detail
below and outlined in Appendix A.
Independent Variable: The 2001 NS-CSHCN used the CSHCN Screener to
identify children with SHCN. Unfortunately, this screener could not be replicated using
the variables available in the PSID. Instead, I created an algorithm to identify a subset of
children in the PSID that would likely be categorized as having a SHCN using the
MCHB’s non-categorical definition.
As previously discussed, a non-categorical approach focuses on the specific
consequences of a condition instead of using a diagnostic checklist to identify the
prevalence of distinct conditions. In the CSHCN Screener individuals are categorized as
having a SHCN if they have a medical, behavioral or other health condition that results in
a health consequence (e.g. functional impairment, elevated service needs, etc.).
Additionally, the condition must have lasted or be expected to last one year.
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In the PSID, there was very little information on elevated service utilization and
no information on the duration of conditions (e.g. the study asked about lifetime
prevalence of conditions, not duration). Additionally the study used a diagnostic list to
identify specific chronic physical, mental and emotional conditions. Fortunately,
however, the PSID also included variables that measured the consequences of certain
childhood conditions (e.g. variables that measured functional limitations and morbidity).
So, although the PSID variables could not replicate the exact CSHCN screener used in
the NS-CSHCN, it was possible to create an algorithm that focused on the consequences
of conditions.
The exact algorithm developed for this study is outlined in Appendix A, Table 13
(p. 141) and the strengths and limitations of the algorithim are discussed in more detail in
Chapter 5. Briefly, according to this algorithim children were categorized as having a
SHCN if they experienced any physical, mental, or emotional chronic health condition
before the age of 18 AND also experienced increased morbidity or functional limitations.
Dependent Variables: In line with the first three study hypotheses, I examined
three transitional domains: (1.1) mental health status, (1.2) role transitions, and (1.3)
subjective indicators of adulthood. The following section presents these domain-specific
measures. These measures are summarized in more detail in Appendix A, Tables 14-16
(pp. 143-146). Specifically, these tables provide a summary of each of the measure
questions, the PSID instrument and wave in which the questions appeared, the original
response options and the new coding used to define outcomes in the analyses.
Mental Health: I examined four mental health outcomes in this study. The first
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was a single-item binary question asking respondents if they had experienced depression
in the past 12-months. The three remaining health measures: non-specific psychological
disorder, worry, and social anxiety, were multi-item summary scales with more complex
coding rules. These scales are summarized below.
The non-specific psychological disorder scale, also known as the K6, was
originally developed for the National Health Interview Survey (NHIS) and is the most
widely used screener for serious mental illness (SMI) in community epidemiological
studies (Kessler, Green, Gruber, Sampson, Bromet, Cuitan, Furkukawa, 2010). Most
validation studies have treated the measure dichotomously; I also used a dichotomous
categorization here (Kessler et al., 2010). Specifically, respondents with total K6 scores
between 13 and 24 were classified as having probable SMI (Kessler et al. 2010). The K6
has been shown to have very good validity, and reliability (Cronbach’s alpha= .89;
Kessler, Andrews & Colpi, 2002)
The worry and social anxiety scales were originally developed by Jacqueline
Eccles for the Michigan Study of Adolescent and Adult Life Transitions and have not
been widely analyzed since their introduction (for an example see: Barber, Eccles &
Stone, 2001). I sought advice directly from Eccles about the best way to summarize and
analyze these scales. Following her recommendations, I averaged the sub-items and
analyzed the scales as continuous outcomes (personal email communication, March
2011). A higher score indicated greater worry or social anxiety. Individuals missing any
of the sub-items were identified as “missing” on the summary scale. More detailed
information about these scales is presented in Appendix A, Table 14 (p. 143)
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Role Transitions: To evaluate the second study hypothesis, I investigated six
dichotomous role transition outcomes in this study. Three variables measured outcomes
related to educational attainment and goals. Specifically, the variables measured whether
the respondent: (1) ever graduated high school or got a GED, (2) ever attended college,
and (3) expected to graduate from college.
Four additional educational measures were investigated as part of a secondary
analysis related to children’s educational attainment. These variables were high school
GPA, SAT reading and SAT math scores, and educational desire. Because these
variables were part of a preliminary secondary analysis, and not related to the original
study hypotheses, they are presented in more detail in Appendix B, Tables 23-24 (p. 157158).
Three variables investigated role transitions related to work and financial
independence. Specifically, whether the respondent: (1) reported being unemployed in
the past 12 months, (2) reported an above average ability to manage money, and (3)
reported receiving financial assistance from his/her family.
With the exception of the money management and financial independence
indicators, coding the role transition measures were fairly straightforward (see: Appendix
A, Table 15, p. 144). The ability to manage money indicator was more complex: coding
was based on a seven point numerical scale that asked respondents to rate their own
ability to manage money. This question was created specifically for the Transition to
Adulthood supplement of the PSID and has not, to my knowledge, been referenced in
peer-reviewed literature (Stafford et al., n.d.).
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Univariate analyses indicated the money management item was very left skewed
and could not be corrected with transformations. I subsequently categorized the scale as
a dichotomous variable. Individuals with a score of 5,6 or 7 were coded as “1”; the
interpretation being that these respondents had above average abilities related to money
management. Individuals with a score of 1,2,3 or 4 were categorized as “0”, suggesting
they had average or below average money management skills.
The family financial assistance measure was created from seven questions that
appeared in the TA 2005 and 2007. For each of the seven items there was a dichotomous
response option indicating whether the youth received financial support in some area (e.g.
did the youth have help paying tuition, paying rent, buying a car, etc.). I created a binary
summary variable coded as “1” if the respondent reported receiving financial support on
any one of the seven items and “0” if the respondent did not receive support on any of the
items.
Subjective Indicators of the Transition to Adulthood: Finally, I identified three
variables to measure the subjective indicators of adulthood. This was one of the most
difficult constructs to quantify because few analyses have attempted to identify and
measure subjective indicators of adulthood. In this study, subjective indicators refer to
how well young adults feel they have mastered a set of skills and abilities that typify
adulthood. Jeffery Arnett’s (1994, 1997, 2006, 2007) research was key to identifying the
skills, abilities and expectations that seem to typify the young adult’s subjective sense of
adulthood.
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After reviewing the available items in the datasets, I selected items including: a
subjective ranking of the respondent’s ability to take responsibility for his or her own
actions, to solve his or her own problems and to be independent. Each variable had a
seven-item response scale. Like the “ability to manage money variable,” these items
were created specifically for the Transition to Adulthood supplement of the PSID and
have not, to my knowledge, been referenced in the peer-reviewed literature.
Univariate analyses indicated that like the “ability to manage money” scale these
items were left skewed and could not be corrected using transformations. The scales
were subsequently re-categorized as dichotomous variables. Individuals with a score of
5,6, or 7 were coded as “1”, meaning they ranked themselves above average for the
specific item. Individuals with a score of 1,2,3 or 4 were categorized as “0”, suggesting
they ranked themselves average or below average for the specific item. These items are
summarized in more detail in Appendix A, Table 16 (p. 146)
Potential Confounders: Finally, I identified five theoretically relevant
confounders through the literature review. Specifically, with the exception of child selfesteem, the same set of confounders Gortmaker and colleagues controlled for in their
1993 study of transitions to adulthood were selected. Child self-esteem was not included
in this study because it was conceptualized as being on the causal pathway between
having a SHCN in childhood and being in poorer health during young adulthood.
Specifically, it was expected that child self-esteem might be a proxy for maladjustment
(Bennett, 1994; Eiser, 1990), one of the key pathways by which childhood health
conditions are thought to influence long-term developmental outcomes. The final set of
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confounders I included in the analyses were the youth’s gender, race/ethnicity and age,
the average household income and the primary caregiver’s educational status. Again
these are summarized in Appendix A, Table 17 (p. 147).
In the PSID, family income was the sum of multiple measures (taxable income,
transfer income and social security income of the head of the household, his or her spouse
and any other family members living in the household; Stafford et al., n.d.). Frequently,
researchers investigating the effects of income on child health have defined family
income using data from a single year. Increasingly this approach has been criticized
given evidence that family income fluctuates, sometimes dramatically, from year-to-year
(Bane & Ellwood, 1986).
Because multi-year income data were available in the PSID, I developed a more
robust measure of family income for these analyses. Specifically, I averaged household
income across the respondent’s entire childhood. Beginning in 1980, annual and
biannual household income data were collected for each study respondent and adjusted
for inflation using the 2006 Consumer Price Index for all Urban Consumers (CPI-U).
The CPI-U data is publically available from the United States Department of Labor’s
Bureau of Labor Statistics. Next I averaged these adjusted annual household income
values across the youth’s entire childhood (from birth to 18).
Initially I normalized the continuous income variable using a log transformation
and log-income was entered into the multivariate models. In later models, as a strategy to
account for missing data, I re-categorized the income variable into quartiles and a fifth
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category was developed to account for missing income data. Issues related to missing
variables are discussed in more detail in subsequent sections of the dissertation.
3.3 Analysis Procedures
All analyses were conducted using Stata 10.0. Initially I downloaded data from
the online PSID, CDS and TA data repositories. I generated a child unique identifier
variable to merge variables into a single dataset for analysis. At times I used the Family
Information Mapping System, a dataset developed by the Survey Research Center to
track family relationships in the PSID, CDS and TA to help match primary caregivers,
parents and children across waves and study instruments.
In order to maximize the sample size, I included first-time TA respondents in this
analysis. Depending on the age of the respondents when they entered the CDS study in
1997, their first appearance in the TA occurred in either 2005 or 2007. The dependent
variables reflect an individual’s first appearances in the PSID and not the year the data
were collected.
After consulting with the PSID analysts, I generated a survey weight variable by
combining the weights from the TA 2005 and TA 2007 files (personal communication,
2011). The survey weights reflect a respondent’s inverse probability of being included in
the initial CDS study (e.g. initial selection and within family selection), adjusted for
initial CDS non-response and attrition over subsequent waves of the CDS and TA
(Guoskova & Heeringa, n.d).
The weights were necessary to maintain the representativeness of the PSID data
and, unless otherwise indicated, were used for all analyses. Specifically, I “survey set”
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(svyset) the data to identify the weight variable and used the svy prefix command for all
analyses, unless otherwise noted. Standard errors and robust confidence intervals were
calculated using the Taylor series linearization method (see: Eun, Forthifor & Lorimor,
1989). All sub-analyses were conducted using the “subset” command.
Once the dataset was prepared, I conducted exploratory univariate analyses for
each of the study variables. Depending on whether the variables were continuous or
categorical, frequencies, proportions, means and/or standard errors were examined.
Next, I evaluated the bivariate relationships between the study’s independent
variable (i.e. having a history of special health care needs) and each dependent variable
(i.e. indicators of mental health status, role transitions and subjective indicators of
adulthood) using contingency tables and simple logistic and linear regression models. In
the majority of cases the dependent variables were binary and I used logistic regression to
test study hypotheses. For the two continuous measures (the worry and social anxiety
scales), I conducted linear regressions.
Stata 10.0, like other statistical packages, does not include commands to test
linear regression diagnostics for survey data. Regression diagnostics were investigated
using unweighted data to determine if the assumptions of linear regression were met (e.g.
normality, linearity, no outliers in x or y, and constant variance). Although these
diagnostics suggested the regression assumptions were met, experts warn against using
Ordinary Least Squares diagnostics for survey data because they can be misleading (Li &
Valliant, 2007). As a result, it is unclear to what extent the assumptions of the linear
regression models were met for these analyses.
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Next, I built multivariate linear and logistic regression models to evaluate
associations between the independent and dependent variables adjusting for confounders
(e.g. age, gender, race/ethnicity, household income status and primary caregiver
education). I entered all confounders into the models at the same time and retained each
variable in the model regardless of its individual significance (e.g., Wald statistics). The
modeling technique favored controlling for all theoretically relevant confounders over
developing the most parsimonious model. According to Harrell (2001), this approach is
valid when conducting hypothesis tests. Specifically he writes that when developing
models for hypothesis testing “[t]here is little concern for parsimony. A full model fit,
including insignificant variables, will result in more accurate P-values for tests for the
variables of interest” (p. 83).
Finally, I conducted a set of analyses to better understand, and control for,
missing data. Depending on the initial multivariate model, between 12 and 17 percent of
the respondents were automatically dropped from the regressions because they were
missing a legitimate response for at least one observation (i.e. casewise deletion). This
had the potential to severely bias the results if data were not missing completely at
random. For most of the study variables, the amounts of missing data were relatively low
(i.e. less than five percent of the data were missing). The exception was the average
household income variable where nearly nine percent of the data were missing. I
conducted a set of analyses to help determine if the income and poverty variables were
missing completely at random. Additionally, I used a technique to reduce the number of
observations that were deleted in the multivariate models as a result of missing data.
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First, I created a binary independent variable to identify individuals with missing
income data (1= missing income data; 0= no missing income data). This became the
dependent variable for a set of simple logistic regressions that I used to model the
association between having missing income data and key sociodemographic factors.
This helped us determine if individuals with missing income data were statistically
different from individuals without missing income data on key characteristics like race,
ethnicity, gender, primary caregiver education, etc. My assumption was that if no
differences existed between the two groups based on sociodemographics, the data were
more likely to be missing completely at random.
Next, I categorized the continuous household income variable into quartiles
(coded 1-4) and coded the missing income data as category 5. I re-ran all of the
multivariate models using the new categorical income variable in place of the continuous
income measure. This achieved two goals: first, it reduced the number of observations
that were deleted from the analyses because of missing income data. Additionally it
allowed us to investigate associations between having missing income data and the
study’s outcome variables. I assumed that if the missing income categories were not
associated with the dependent variables based on the Wald statistics, then the income data
were more likely to be missing completely at random. The results of these analyses are
presented in Section 3.4.
3.4 Results
As demonstrated in Table 1 (p. 72), nearly 84% of primary caregivers had
graduated from high school and the median household income, averaged across the
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youth’s entire childhood was $54,228, adjusted to 2006 dollars. At the time of their first
appearance in the TA, the average age of the respondents was approximately 20 years old
(standard error= .04; range 18-24). Over 25% of children in the CDS sample were
categorized as having a SHCN using the algorithm developed for this study.

Table 1. Child and family characteristics of the TA study sample; weighted and
unweighted data
Variables

Unweighted Data
n
%
(1,204)

Weighted Data
n
%
(21,166)

Has a SHCN in childhood
No
894
>?=@
ABC>D?
Yes
310
FB=G
BC@>@
Young adults race/ethnicity
Non-Hispanic White
571
?>=B
A@CFDG
Non-Hispanic Black
505
?F=A
@CED?
Hispanic
75
E=F
FCDA@
Non-Hispanic Other
50
?=F
ACFDF
Young adults gender
Male
577 ?>=DA
AHCEAD
Female
627
BF=A
AHCB?>
Average household income
1st quartile (mean= $23,329)
318
FG=D
?CDFE
2nd quartile (mean=$47,417)
291
FE=B
?CG>>
3rd quartile (mean=$71,540)
251
FF=G
?CGGG
4th quartile (mean=$140,653)
239
FA=G
?CGGF
Maternal Education in 1997
Did not graduate high school
185
AE=A
@C@H?
High school graduate or above
966
G@=D
AEC>GH
Young adult’s age in years*
18-19
574
?>=>
AHC>HA
20-21
559
?E=?
DCFG?
22-24
71
B=D
ACAGA
Note: Totals may not sum to 100% because of rounding.
* Respondent’s age at their first appearance in the TA (2005 or 2007)

>?=E
FB=?
!
EF=E
A>=B
A@=G
E=A
!
BH=F
?D=G
!
FB=F
F?=D
FB=H
F?=D
!
AE=B
G@=E
!
BH=E
?@=D
B=E
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There were some important differences between children with a history of SHCN
and those without a history of SHCN. Specifically, children with SHCN were
significantly more likely to be non-Hispanic white than Hispanic or black. These
children were also less likely to be in the highest income quartile (see: Table 2).

Table 2. Child and family characteristics for respondents with and without
SHCN and chi-square test for independence; weighted data
Variables

SHCN
n
%
(5,373)

No SHCN
n
Chi-2
%
(15,793)
<.01
60.0
D=B?G=H
17.1
FEDA
16.6
FEA?
6.4
AHHF
.60
49.6
>G@?
50.1
>DBD
<.01
25.1
@E>B
22.0
@FFA
25.3
@EDB
27.6
?H@@
.05
18.0
FE>>
82.0
AFFFE
.32
52.0
GFAF
43.0
E>D?
5.0
>G>

Young adults race/ethnicity
Non-Hispanic White
@>BA
>H=F
Non-Hispanic Black
AHH@
AG=G
Hispanic
FDD
B=E
Non-Hispanic Other
FGD
B=?
Young adults gender
Male
F>GB
BA=G
Female
FBG>
?G=F
Average household income
1st quartile (mean= $23,329)
AFBA
FB=@
2nd quartile (mean=$47,417)
AEBB
@@=B
3rd quartile (mean=$71,540)
AADF
F=?
4th quartile (mean=$140,653)
G?D
A>=F
Maternal Education in 1997
Did not graduate high school
EF>
AF=A
High school graduate or above
?BB?
G>=D
Young adult’s age in years*
18-19
F?GG
?E=@
20-21
F?DA
?E=?
22-24
@D@
>=@
Note: Totals may not sum to 100% because of rounding.
*Respondent’s age at their first appearance in the TA (2005 or 2007)
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Hypothesis 1.1: I hypothesized that compared to young adults without SHCN,
youth with a history of SHCN would have increased odds of poor mental health during
the transition to adulthood, including increased odds of depression, non-specific
psychological disorder, worry and social anxiety. The results of the logistic and linear
bivariate and multivariate analyses are presented in Table 3 (p. 75). This table
demonstrates that the majority of youth with a history of SHCN were in good mental
health during early adulthood: 78% reported that they had not experienced depression in
the past 12 months and 90% did not have a score on the K6 high enough to indicate that
they had a non-specific psychological disorder. On the mental and social anxiety scales,
these youth averaged 3.8 and 3.7, respectively, out of a possible high of 7.
Yet, compared to youth without a history of SHCN, youth with SHCN were
significantly more likely to be in poor mental health. All four of the mental health
indicators were significantly different in the hypothesized directions in both the bivariate
and multivariate regressions. Specifically, after adjusting for key confounders (i.e., age
at the first TA appearance, race/ethnicity, gender, average household income during
childhood and primary caregiver’s education status), young adults with a history of
SHCN were significantly more likely to experience depression (adjusted OR 2.13, 95%
CI 1.35-3.34), to have a non-specific psychological disorder (adjusted OR 3.90, 95% CI
1.78-8.53), to experience increased worry (adjusted != 0.36, 95% CI 0.09-0.63) and
increased social anxiety (adjusted != 0.36, 95% CI 0.09-0.63).
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Table 3. Results for Hypothesis 1.1: Unadjusted and adjusted ORs (beta coefficients) for the hypothesis that having a
SHCN during childhood is associated with poor mental health during young adulthood; Weighted data
No SHCN

SHCN

Unadjusted

Adjusteda

Mental Health Outcomes:
Categorical Variables
proportion
SE
proportion SE
OR
(95% CI)
OR
(95% CI)
Experienced depression in
.13
.02
.22
.03
1.99**
1.29,3.07
2.13**
(1.35,3.34)
last 12 months
Non-specific psychological
.03
.01
.10
.02
4.20***
(2.08,8.47)
3.90**
(1.78,8.53)
disorder
Continuous Variables
mean
SE
mean
SE
coefficient
(95% CI)
coefficient
(95% CI)
Increased Worry
3.38
.06
3.82
.13
0.44**
(0.18,0.76)
0.36*
(0.09,0.63)
Increased Social Anxiety
3.34
.07
3.71
.12
0.37**
(0.10,0.65)
0.36*
(0.09,0.63)
*p<.05; **p<.01; ***p<.001
a
Adjusted for youth’s age at their first TA appearance, race/ethnicity, gender, household income during childhood and primary
caregiver’s education status using logistic regression
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Hypothesis 1.2: I hypothesized that compared to youth without a history of
SHCN youth with a history of SHCN have decreased odds of achieving key “role
transitions” related to educational attainment and money management skills, and
increased odds of being unemployed and receiving financial support from their families
during the transition to adulthood. The results of the bivariate and multivariate logistic
analyses for these outcomes are presented in Table 4 (p. 77).
As a whole, youth with SHCN achieved many of the role transitions typical of
young adulthood. However, after adjusting for key confounders (i.e., age at the first TA
appearance, race/ethnicity, gender, average household income during childhood and
primary caregiver’s education status), compared to their healthier peers young adults with
a history of SHCN had lower educational attainment, including lower odds of graduating
from high school (adjusted OR 0.55, 95% CI 0.32-0.96), ever attending college (adjusted
OR 0.61, 95% CI 0.38-0.96), or, expecting to graduate from college (adjusted OR 0.65,
95% CI 0.43-0.97).
As previously mentioned, I conducted a preliminary follow-up analysis, to better
understand these educational results. I hypothesized that youth with a history of SHCN
would have lower educational aptitude scores (GPAs and SATs) and lower educational
desires than their peers without a history of SHCN. Contrary to these hypotheses, neither
educational aptitude nor educational desire significantly differed between the two
populations in the multivariate analyses (See Appendix B, p. 158).
Contrary to my study hypothesis, young adults with a history of SHCN were
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Table 4. Results for Hypothesis 1.2: Unadjusted and adjusted ORs for the hypothesis that having a SHCN during
childhood is associated with poor role transition outcomes during young adulthood; Weighted data
No SHCN
SHCN
Unadjusted
Adjusteda
Educational, Work and Financial
proportion
SE
proportion
SE
OR
(95% CI)
OR
(95% CI)
Outcomes
Higher Education
Graduated high school/ GED
.91
.01
.83
.03 0.52*
(0.31,0.87)
0.55* (0.32,0.96)
Ever attended college
.80
.02
.66
.04 0.47*** (0.31,0.72)
0.61* (0.38,0.96)
Expects to graduate from
.70
.02
.55
.04 0.53**
(0.37,0.76)
0.65* (0.43,0.97)
college
Work and Financial Independence
Unemployed in past 12 mths
.28
.02
.32
.04 1.25
(0.86,1.82)
1.24
(0.85,1.81)
Good at managing money
.78
.02
.77
.03 0.92
(0.62,1.36)
0.84
(0.55,1.26)
Receives financial assistance
.77
.02
.62
.04 0.49*** (0.34,0.70)
0.56** (0.38,0.83)
from family
*p<.05; **p<.01; ***p<.001
a
Adjusted for youth’s age at their first TA appearance, race/ethnicity, gender, household income during childhood and primary
caregiver’s education status using logistic and linear regression
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significantly less likely to receive financial support from their families during the
transition to adulthood than their peers without a history of SHCN (adjusted OR 0.56,
95% CI 0.38-0.83.). Again, I had hypothesized that these youth would be significantly
more likely to receive financial support from their families.
Young adults with and without a history did not differ significantly from youth
adults without a history of SHCN on measure of unemployment status or their self-rated
ability to manage money. I discuss the implications of these findings in Section 3.5.
Hypothesis 1.3: Finally, I hypothesized that youth with a history of SHCN would
rate themselves lower on subjective indicators of adulthood compared to youth without a
history of SHCN. The subjective indicators focused on self-assessments of
responsibility, problem solving skills and independence relative to peers. The results of
the bivariate and multivariate logistic analyses for these outcomes are presented in Table
5 (p. 78).
Again, although as a whole, these youth ranked high on subjective indicators of
adulthood, compared to their peers without a history of SHCN they had lower odds of
achieving many outcomes. Specifically, after adjusting for key confounders (i.e., age at
the first TA appearance, race/ethnicity, gender, average household income during
childhood and primary caregiver’s education status), youth with a history of SHCN had
lower odds of rating themselves above average on indicators of their ability to take
responsibility for their own actions (adjusted OR 0.31, 95% CI 0.13-0.71) and solve their
own problems (adjusted OR 0.46, 95% CI 0.24-0.87). Youth with a history of SHCN did
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Table 5. Results for Hypothesis 1.3: Unadjusted and adjusted ORs for the hypothesis that having a SHCN during
childhood is associated with poor subjective indicators of adulthood; Weighted data
Subjective Indicators

No SHCN
proportion
SE

SHCN
proportion SE

Unadjusted
OR
(95% CI)

Adjusteda
OR
(95% CI)

Respondent takes responsibility for
.98
.00
.94
.02 0.29** (0.13,0.63) 0.31** (0.13,0.71 )
his/her own actions
Respondent is able to solve his/her
.95
.01
.90
.02 0.46*
(0.25,0.86) 0.46*
(0.24,0.87)
own problems
Respondent is more independent
.82
.02
.85
.02 1.20
(0.77,1.86) 1.20
(0.75,1.92)
than others
*p<.05; **p<.01; ***p<.001
a
Adjusted for youth’s age at their first TA appearance, gender, race/ethnicity, household income during childhood and primary
caregiver’s education status using logistic regression.
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not differ significantly from youth without a history of SHCN on the measure of their
self-rated independence.
Missing Data: Prior to re-categorizing the income variable to account for missing
data, between 12 and 17 percent of the sample in the multivariate analyses were excluded
because of missing observations (results of these analyses are not shown but are available
upon request). After these adjustments less than 5 percent of the data were missing for
most of the analyses. Individuals without missing income data did not differ significantly
from individuals with missing income data on key sociodemographic factors like
race/ethnicity, gender, primary caregiver education status, SHCN status or age.
In the multivariate models, there was little evidence that the missing income
categories were significantly associated with the dependent variables. Exceptions were in
the areas of educational attainment and self-rated responsibilities. Compared to
respondents in the lowest income quartile, respondents with missing income data had
statistically greater odds of having attended college (OR 3.12, 95% CI 1.36-7.15), of
expecting to graduate from college (OR 2.10, 95% CI 1.01-4,37), and of being better able
to take responsibility for their own actions (OR 5.68, 95% CI 1,18-27.21).
In Section 3.5, outcomes related to each of the first three study hypotheses are
summarized, conclusions are drawn and interpretations provided in light of previous
research. The strengths and limitations of these analyses are discussed in Chapter 5.
3.5 Discussion
Based on the sample of young adults in the PSID, there was evidence to support
many of my first three hypotheses. One of the strongest findings was that most youth
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with a history of SHCN were doing well during the transition to adulthood: the majority
were in relatively good health, had achieved outcomes related to education, work and
financial independence and rated themselves well on subjective indicators of adulthood.
Nevertheless, I found substantial evidence that this population was not managing the
transition to adulthood as well as their peers without a history of SHCN. The findings
associated with each of the study hypotheses are presented below.
Hypothesis 1.1: A concerning finding, and one with strong empirical support, was
that young adults with a history of SHCN had significantly increased odds of poor mental
health during the transition to adulthood. All four mental health indicators (self-reported
depression, non-specific psychological disorder, worry and social anxiety) were
significant and in the hypothesized directions. This is the first study I am aware of to find
such an association for a cohort of US youth with SHCN. Gortmaker et al., (1993), the
only other researcher to longitudinally investigate transitions to adulthood for youth with
a history of chronic conditions living in the US, did not explicitly look at depression
outcomes. However, Gortmaker and colleagues found no significant difference in the
measure of self-esteem between young adults with and without chronic conditions.
In their samples of Finish and British youth, Bussing and Aro (2006, Pless et al.,
(1987), Pless et al (1993) found only “modest support” (p. 1,134) for the hypothesis that
there are adverse psychosocial consequences associated with chronic childhood
conditions. Specifically, Pless and colleagues found that men with a history of chronic
conditions were at increased risk for poor psychological functioning based on the Malaise
Inventory and that women with a history of chronic conditions reported increased mental
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health service use. Pless et al., (1987) also found depression effects observed in early
adulthood attenuated by the time respondents were in their late 30s.
Moreover, in a review of the literature, Gledhill, Tangel & Garralda, (2000)
concluded that most studies found insubstantial evidence that psychological outcomes
were different for young adults with and without a history of chronic conditions.
Notably, Gledhill’s review included studies of both heterogeneous populations (e.g.
children with many types of chronic conditions) and studies focusing on specific disease
groups (diabetes, cystic fibrosis, etc.).
This study may have detected differences in mental health outcomes where other
studies did not because of differences in my study sample and methodology. Most
notably, I included children with behavioral and emotional conditions in my exposure
group of children with SHCN, while previous studies only included children with
physical health conditions (Bussing & Aro, 1996; Gortmaker et al,, 1993; Pless et al,
1987, Pless et al., 1993; Stam, 2006). Importantly, my exposure definition is in line with
the current non-categorical definition of children with SHCN adopted by the MCHB.
One hypothesis to explain these findings, then, is that children with an emotional or
behavioral condition during childhood have greater odds being in poor mental health
during young adulthood. If this is the underlying mechanism, the implication is that
mental health problems during childhood are not transient conditions that children simply
“grow out of” with age. Early emotional and behavioral conditions may have longlasting effects.
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Another possibility is that growing up with a chronic physical health condition
might compromise an individual’s mental health over time. Researchers have long
documented that children with chronic physical conditions experience unique physical
and social challenges (e.g., Eiser et al, 1990). Over time, these challenges may take their
toll on children’s mental health. For instance, Eiser et al., (1990) found that children with
all types of physical chronic conditions were at increased risk for maladjustment and
emotional and behavioral problems during childhood. Because of their disabilities, youth
may struggle to develop age-appropriate social skills, may be unable to participate in
daily activities in the same way that their peers do, and may experience stigmatization,
assault and discrimination (Osgood et al., 2005). As an example, youth with spina bifida
often experience incontinence, which can be embarrassing and result in stigmatization
and social isolation (Liptak & Samara, 2010). These experiences may further increase
the risk of poor psychological functioning for this population (Osgood et al., 2005). In
the PSID sample I confirmed that after adjusting for key confounders (i.e., age at the first
TA appearance, race/ethnicity, gender, average household income during childhood and
primary caregiver’s education status), compared to youth without SHCN youth with
SHCN reported experiencing marginally more discrimination (adjusted OR 1.43, 95% CI
.98-2.09).
Another potential mechanism to explain my findings, then, is that having a
chronic condition during childhood increases the risk of negative social interactions and
maladjustment across the early life course. This maladjustment could manifest as poor
psychological functioning during young adulthood. This theory aligns well with a life
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course health development perspective, which postulates that health trajectories are
determined by the accumulation of risks across the early life span and exposures during
critically sensitive periods (Halfon & Hochstein, 2002). Previous studies examining the
long-term mental health effects of chronic physical conditions during childhood may not
have detected the mental health differences I observed here because these studies used
relatively old data and non-US samples (Bussing & Aro, 1996; Pless et al, 1987, Pless et
al., 1993; Stam, 2006). Today, more children with serious chronic physical conditions
survive to adulthood and, in general, transitions to adulthood may be more difficult than
they were in the past (Furstenberg et al., 2004; Osgood, et al., 2004). Both of these
factors could increase the risk of poor mental health outcomes for more recent cohorts of
children with SHCN transitioning to adulthood.
More research is needed to corroborate and interpret these findings.
Unfortunately, the PSID did not have a sufficiently large sample of children with SHCN
to permit more detailed sub-analyses of this group (e.g. only 29 children with SHCN also
had non-specific psychological disorders). As a result, it was difficult to investigate the
underlying mechanisms (e.g. experiences of discrimination, gender, socioeconomic
status, etc.) that drove the association between having a SHCN during childhood and
being in poor mental health during early adulthood.
Additionally in the PSID it was somewhat difficult to identify whether a child’s
health condition was predominately mental, developmental or physical in nature. As a
result I could not determine if the observed associations were because I included children
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with mental conditions in the exposure group or because children with predominately
physical conditions experienced worse mental health outcomes during young adulthood.
Hypothesis 1.2 There was mixed evidence to support the second study hypothesis
that compared to their healthier peers, young adults with a history of SHCN would be less
likely to achieve key role transitions related to educational attainment, employment and
financial independence. Findings related to each of these role transition categories are
discussed below.
Educational Attainment: There was substantial evidence to support the
hypothesis that youth with a history of SHCN had lower educational attainment during
the transition to adulthood. Specifically, all of the educational indicators were
statistically significant in the hypothesized direction (decreased odds of graduating high
school, attending college and expecting to graduate from college). Interestingly, neither
Pless et al., (1987), Bussing et al., (1996), nor Gortmaker et al., (1993) found that
educational status differed between adult populations with and without a history of
chronic conditions. However, Pless et al (1993) found that at the age of 23 men with
chronic conditions had significantly lower educational attainment than men without
chronic conditions. Differences in educational outcomes have also been observed for
young adults with specific chronic conditions (e.g. cystic fibrosis; Gledhill et al., 2000).
What might explain the association between having a SHCN and poorer
educational attainment? Previous researchers have documented that children with SHCN
were more likely to miss school than their peers without SHCN (Weitzman, 1986). In
addition to absences, youth may have cognitive or attention disorders that interfere with

86!

their ability to perform well in school or they may use medications that affect their
academic performance (see Gortmaker et al., 1993 for a review of these hypothesized
mechanisms).
As a result of their health conditions, youth may also have lower educational goals.
As Gledhill et al., (2000) explains, “lesser academic achievement… may be achieved by
an alteration in an individual’s personal life goals and might represent as part of an
adaptive process.” (p. 109). In short, it is assumed that chronic conditions either affect
youths’ abilities to perform well in school or their desires for higher educational
achievement.
However, my preliminary follow-up analyses cast doubt on the hypothesis that
lower educational achievement is related to lower educational aptitude or desire (see
Appendix B, p. 158). Notably, in the sample of PSID children, compared to their healthy
peers youth with a history of SHCN did not differ significantly on indicators of
educational aptitude (high school GPAs or SAT scores). They also did not report having
significantly less desire to graduate from college, although they did report lower
expectations of actually graduating from college.
If neither aptitude nor desire explains differences in educational outcomes for this
population, what could be driving the associations? To answer this question, other
mediating pathways should be investigated in the future. For instance, researchers
should determine how social and environmental risks affect educational achievement for
youth with a history of SHCN (e.g. discrimination, stigmatization, lack of emotional or
financial support from families, effectiveness of the Americans with Disabilities Act,
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etc.)
Researchers should also investigate if poor mental health is affecting educational
attainment for this population. For instance, in their study of transitions to adulthood for
youth with serious emotional disturbance (SED), Davis & Stoep (1997) found young
adults with SED had lower educational attainment than their peers without SED. In my
preliminary bivariate analyses of the PSID, I also detected a significant bivariate
association (albeit cross-sectional and not adjusted for confounders) between having a
non-specific psychological disorder and having lower odds of graduating from high
school, expecting to attend college and wanting to attend college . These and other
associations should be investigated in more detail in the future.
Unemployment and Financial Independence: Few researchers have investigated
employment outcomes for young adults with a history of SHCN. Gortmaker et al.,
(1993) found significant differences in employment outcomes in their bivariate models,
but after controlling for key confounders the associations were no longer significant.
Pless et al., (1989, 1993) investigated employment outcomes in the 1946 and 1958 British
birth cohort studies but found mixed results, with unemployment risks varying by gender,
socioeconomic status and type of illness across adulthood. For instance Pless, et al.,
(1987) found that young adults with chronic conditions from lower social groups (manual
vs non-manual families) had lower employment but no differences were detected for
other sub-populations. To my knowledge, no researchers have investigated other
indicators of financial independence like money management or receipt of financial
support from families during the transition to adulthood despite findings that these are
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now considered key indicators of adulthood (Furstenberg, 2004).
In this study, there was little evidence to support my hypotheses that youth with a
history of SHCN had significantly greater odds of being unemployed. Differences,
however, could still exist between young adults with and without a history of on other
unmeasured employment outcomes (e.g. underemployment, being underpaid relative to
their peers, etc.).
Contrary to study hypotheses, I found no significant differences between selfreported money management skills by SHCN status. Somewhat surprisingly, there was
also evidence that youth with a history of SHCN had significantly lower odds of
receiving financial support from their families than youth without a history of SHCN.
Again, I had originally hypothesized that this population would have significantly greater
odds of receiving support from their families. In short, not only did young adults with a
history of SHCN seem to be achieving employment and money management skills in the
same way as their peers without SHCN, they were actually much less likely to have
family financial support than their healthy peers.
Again, these findings force researchers to question commonly held assumptions
about youth with SHCN. For instance, the literature frequently suggests that because of
their health conditions young adults might lack the skills, experience physical or
cognitive abilities to achieve financial independence. Researchers also suggest parents of
children with SHCN might be overprotective and unwilling to let their children live
independently or get jobs (see Carson & Heiber, 2001; McDounagh, 2005). The fact that
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the youth in this sample were becoming financially independent from their families at
earlier ages was unexpected and demands closer investigation.
Without a better understanding of the causes and long-term consequences of these
financial independence results their implications for young adults with a history of SHCN
are difficult to interpret. One concern may be that children with SHCN are achieving
financial independence too soon. Early financial independence and lower educational
attainment may actually present socioeconomic disadvantages for this population later in
life. As discussed in Chapter 2, today the transition to adulthood has become elongated;
youth tend to receive more support from their families longer into adulthood (Shoeni &
Ross, 2004). Young adults who do not receive financial support are thought to be at a
disadvantage, socially and economically (Furstenberg, 2004; Shoeni & Ross, 2004). For
instance, financial support during young adulthood may help youth pursue higher
education. Educational attainment, in turn, predicts adult socioeconomic status
(Furstenberg, 2004). In the future, the long-term effects of these findings should be
evaluated using subsequent waves of the TA.
Hypothesis 1.3: Finally, I hypothesized that compared to youth without SHCN,
youth with a history of SHCN would rate themselves lower on subjective indicators of
adulthood. There was moderate evidence to support this hypothesis: youth ranked
themselves significantly lower on two of the three subjective indicators of adulthood,
including their ability to take responsibility for their own actions and their ability to solve
their own problems. There was no significant difference in how independent the
respondents thought they were relative to their peers.

90!

Few authors have looked at subjective indicators of adulthood. Stam and
colleagues (2006) found youth with a history of chronic conditions were less likely to
achieve autonomy during young adulthood. Interestingly, however, Stam (2006) used
more objective measures of autonomy (e.g. have you been on a holiday without an adult)
than those collected in the TA (e.g., youth rated their own independence, responsibility,
and problem-solving skills). It is unclear how well these measures correlate.
In this study, it is difficult to understand why youth would rate themselves lower
on indicators of responsibility and problem solving but not on an outcome like their own
sense of general independence relative to their peers. These findings may be explained
by earlier observations related to mental health status, work and financial independence.
Specifically, it is possible that youth with SHCN did not self-identify as being less
independent than their peers because they were doing relatively well on the measure of
employment and financial independence. Interestingly, these hypotheses were not
supported by my preliminary bivariate analyses of the PSID (i.e. there were no significant
associations between unemployment and independence). On the other hand, young
adults with a history of SHCN might have felt less responsible and less able to solve their
own problems than their peers without a history of SHCN because they were more likely
to experience poor mental health. Preliminary bivariate analyses suggested there were
moderately significant associations between mental health status (non-specific
psychological disorder) and one’s sense of responsibility and problem solving.
In short, more analyses are needed to corroborate the initial findings reported in
Specific Aim 1 and effectively interpret their causes and consequences. Nevertheless,
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this study provides substantial evidence that youth with a history of SHCN are: (1) in
poorer mental health, (2) have less financial support from their families, (3) lower
educational attainment, and (4) rank themselves lower on some subjective indicators of
adulthood. In Chapter 5 the strengths and limitations of these findings are discussed and
the research and policy implications explored.
In Chapter 4, the analysis shifts from trying to understand differences between
young adults with and without a history of SHCN (Specific Aim 1), to explaining within
group differences amongst the population of young adults with a history of SHCN
(Specific Aim 2). Specifically, within the population of children with SHCN, why do
some youth arrive at adulthood in relatively good health while others are in poor health?
How do aspects of the health care system and home financial environments affect these
outcomes?!
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SPECIFIC AIM 2: PREDICTING HEALTHY TRANSITIONS TO ADULTHOOD
Specific Aim 2 investigated how potential risk and protective factors during
childhood affected the health of young adults with a history of SHCN. I hypothesized
that receipt of care in a medical home and access to adequate insurance during childhood
would be protective factors, increasing the odds that youth experienced better health
during the transition to adulthood, while experiences of family economic burden during
childhood would be a risk factor, decreasing the odds that youth experienced better
health during the transition to adulthood. These hypotheses, and the key variables used to
evaluate them, are outlined in more detail in Figure 5 (p. 93).
4.1 Data Source
I tested the study hypotheses using data from the 2001 National Survey of
Children with Special Health Care Needs (NS-CSHCN) and the 2007 Survey of Adult
Transitions and Health (SATH). Both the NS-CSHCN and the SATH are State and Local
Area Integrated Telephone Surveys conducted by the National Center for Health
Statistics (NCHS) and Centers for Disease Control and Prevention in partnership with the
federal MCHB.
The 2001 NS-CSHCN used a complex survey sampling design based on a
modified version of the National Immunization Survey. One goal of the survey was to
provide state-level estimates about the population of children with SHCN residing in each
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Figure 5. Specific Aim 2: Conceptual Model

Hypothesized Risk and Protective Factors in Childhood
(2001)
Health Care Environment
Hypothesis 2.1: Receipt of Care in a Medical Home
- Child has a usual source of sick and well care
- Child has a personal doctor/ nurse
- Child has no problems obtaining needed referrals
- Effective care coordination received, when needed
- Care is family-centered (usually or always)
Hypothesis 2.2: Adequate Insurance
- Currently has public/private insurance
- Experiences no gaps in insurance in past 12 months
- Insurance meets child's needs (usually or always)
- Costs not covered by insurance are reasonable (usually or
always)
- Insurance allows child to see needed providers (usually or
always)

+

Young Adult's Health Outcomes
(2007)
1) Self-rated Health Status is excellent, very good or good
2) Does not report disability
3) Does not report SHCN
4) Is able to independently meet daily living needs
5) Does not report activity limitations

-

Home Environment
Hypothesized Association
+
positive
(protective
factor)
Hypothesis 2.3:isFamily
Financial
Burden
- Child's health condition
causes
financial problems
Association
+membersHypothesized
- Family
stop
work to
care
for child
is
negative
(risk
factor)
- Family members cut work to care for child
- Family needs additional income to cover child's healthcare

Potential Confounders and Effect Modifiers
Age - Race/ Ethnicity - Gender - Family Poverty Status - Maternal education - Condition Severity & Stability

* Hypothesized direction of association: (+)= greater odds; (-)=reduced odds
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of the 50 states and the District of Columbia. Over 373,000 households were randomly
screened for inclusion in the study using random-digit dialing. In total, 38,866
interviews were completed. Per the study design, approximately 750 children were
interviewed from each of the 50 states and the District of Columbia to power these statelevel analyses. The national response rate was 61.0% (Blumberg, Olson & Frankel,
2001). The primary sampling unit was the household and states were the stratum. These
sampling procedures have been described in detail elsewhere (see: Blumberg et al, 2001;
Centers for Disease Control, 2001).
To be included in the sample, the household had to have at least one child under
the age of 18 that was identified as having a SHCN according to the CSHCN screener. A
copy of the CSHCN as it appeared in the NS-CSCHN is provided in Appendix C (p.
159). In instances where more than one child per household met these criteria, one child
was randomly selected for inclusion in the study. Surveys were administered over the
telephone. Interview respondents were the parents or primary caregivers of the target
children. The objectives of the NS-CSHCN included estimating the prevalence of
children and youth with SHCN, identifying unmet needs for these children and their
families and tracking Title V and Healthy People 2000 performance measures.
In 2007, the Survey of Adult Transitions and Health (SATH) was conducted to
collect information on transitions to adulthood for youth that were included in the 2001
NS-CSHCN. The SATH used a follow-back design to contact young adults that had
participated in the 2001 NS-CSHCN and were between the ages of 19 and 23 in 2007.
The SATH questionnaire focused primarily on health and health care transition outcomes
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with only limited information on economic, independent living and relationship outcomes
(CDC, 2011).
Unfortunately, only 17.5% (1,865) of the eligible 2001 NS-CSCHN sample
(10,933) completed interviews. Low response rates were attributed to problems locating
the original cohort members. Once contacted, the cooperation rate was high: 98% (CDC,
n.d.). In initial analyses I found significant differences existed between the interviewed
and eligible SATH sample on many key variables (see: Appendix D, Table 25-27, pp.
160-162. Notably, the interviewed sample were significantly more likely to be nonHispanic whites, less likely to be from families at or below 200% of the federal poverty
line, more likely to report stable health conditions and less likely to report delayed or
foregone health care. Interviewed young adults were significantly more likely to meet
the criteria for receipt of care in a medical home, had greater access to adequate insurance
and were less likely to report family financial burden than the non-interviewed, eligible
sample.
SATH respondents were significantly less likely to report needing services or
counseling for mental health care or substance abuse treatment. Respondents were
significantly more likely to report needing prescription medication, care from a specialist
doctor, physical occupation or speech therapy, eyeglasses or vision care, and mobility or
communication aids or devices. Interestingly, there were no significant differences
between eligible and interviewed respondents in regards to the severity of the child’s
condition (i.e. how much the child’s condition impacted his/her ability) or the child’s age.
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Due to the low contact rate and considerable differences between the two groups,
SATH participants cannot be considered a representative sub-sample of 2001 NSCSHCN (i.e. data were not missing completely at random). Although SATH survey
weights were derived from the NS-CSHCN and provided by the NCHS, I chose not to
apply these weights because of the observed sampling biases. In light of these
limitations, these analyses should be considered exploratory; the findings may not be
generalizable to the entire population of young adults with a history of SHCN. Section
4.2 presents the specific measures from the NS-CSHCN and SATH used in these
analyses.
4.2 Measures
In the second specific aim I investigated how potential risk and protective factors
during childhood affect the health of young adults with a history of SHCN. Specifically,
I examined how aspects of the medical care and home environments affected health
outcomes for young adults with a history of SHCN. The three independent variables of
interest were: (1) receipt of care in a medical home, (2) adequate insurance coverage, and
(3) family financial burden. The dependent variables of interest included five indicators
of young adult health status. The set of potential confounders included child and family
level characteristics similar to those controlled for in the first specific aim (Chapter 3).
The independent, dependent and confounding variables are described in more detail
below and outlined in Appendix A.
Independent Variables: Receipt of care in a medical home and adequate insurance
status are extensively-researched outcomes for children with SHCN. As previously
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mentioned, these measures reflect two of the six MCHB goals for providing health care
services to children with SHCN. Both summary variables have been coded and
operationalized by experts working in partnership with MCHB (see: McPherson et al.,
2004). These coding schemes were available from the Centers for Disease Control
(CDC) in SAS files. I replicated these codes using Stata 10.0 do files.
The summary measure for “coordinated, ongoing, comprehensive care in a
medical home,” included the following five components: (1) having a usual source of
sick/well care, (2) having a personal doctor or nurse, (3) experiencing no difficulties
obtaining needed referrals, (4) receiving needed care-coordination, and, (5) receiving
family-centered care (McPherson et al., 2004).
The summary measure for adequate insurance, as coded by the CDC, included
(1) having private or public insurance at the time of the survey, (2) experiencing no gaps
in coverage in the previous 12 months, (3) indicating that the insurance usually/always
met the child’s need, (4) indicating that costs not covered by insurance were usually/
always reasonable, and, (5) indicating that insurance usually/always allowed the child to
see needed providers (McPherson et al., 2004).
For both summary measures, if the respondent met all sub-criteria they were
counted as having either a “medical home” or “adequate insurance.” More detailed
information about these summary measures are provided in Appendix A, Table 18-19
(pp. 148-150)
Finally, I operationalized family financial burden using Kuhlthau, et al.’s (2005)
summary measure. The measure included the following four components: the primary
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caregiver reported that: (1) the child’s health condition caused financial problems for the
family, (2) family members had to cut down on work hours to care for the child, (3)
family members had to stop working because of the child’s condition, and, (4) additional
income was needed to cover the child’s medical expenses. As Kuhlthau et al., (2005)
did, if the family answered affirmatively to any of the four financial burden questions,
they were counted as experiencing financial burden. The financial burden variable is
summarized in more detail in Appendix A, Table 20 (p 152).
Dependent Variables: I evaluated the respondent’s health status in 2007 using
five binary variables, the respondent: (1) reported being in excellent, very good or good
health, (2) reported no longer having a SHCN, (3) reported having no disabilities, (4)
reported being able to independently meet his/her own daily living needs, and, (5)
reported having no activity limitations. Presumably the five indicators captured different,
but related, domains of an underlying health construct.
To test this assumption I conducted reliability tests on the health measures.
Chronbach’s alpha for the five health variables was 0.75. A tetrachoric correlation
matrix showed fair reliability, with general health status demonstrating the lowest
correlations with the other variables (Hutchinson, 1993). Results for this correlation are
presented in Appendix E. In these reliability analyses, I dropped a sixth potential
indicator of health status (i.e. compared to 6 years ago would you say your health today is
better, worse or about the same) because it was not well correlated with the other health
indicators. The strengths and limitations of using dichotomous, self-report measures to
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assess physical health are discussed in Chapter 5. These variables are summarized in
more detail in Appendix A, Table 21 (p. 153) and discussed below.
The general health status indicator was, originally, a five-point Likert scale
(excellent to poor) that I re-categorized as a binary variable for this analysis.
Specifically, excellent, very good or good health responses were categorized as “1” and
fair or poor health responses were categorized as “0”. The Likert scale was recategorized because it was left skewed; very few individuals rated their health as fair or
poor. In fact, only 12 (.01%) respondents said their health was poor and 129 (11%) said
it was fair. The cut-point between fair and good was selected after reviewing the
literature and establishing precedence for dichotomizing the scale in this way (for
examples, see DeSalvo, Bloser, Reynolds, He, Muntner, 2004; McGee, Liao, Cao, 1999).
Although the SHCN Screener was used to evaluate SHCN status in the 2001 NSCSHCN, the SATH used a different approach to identify SHCN status. Specifically a
definition and single question were used in the SATH (see Appendix A, Table 21, p 153).
A similar single-question approach was used to identify disability status (e.g. Do you
consider yourself to have any kind of disability?). It is unclear if these questions
identified SHCN or disability status with the same reliability as the CSHCN Screener and
to my knowledge no reliability studies have been undertaken to evaluate either question.
We measured ability to independently meet daily living needs using two items
about whether, because of a physical, mental or emotional problem the respondent
needed help meeting: (1) personal care needs, or (2) routine needs. If the respondent
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answered affirmatively to either item, they were categorized as being unable to meet their
own daily living needs.
I evaluated activity limitations using four items that asked the respondent if their
health interfered with their ability: (1) to participate in social or recreational .
activities, (2) to have a job, (3) to attend school or complete coursework, or, (4) to take
care of a house or family. Again, an affirmative response to any item led to an
identification that an activity limitation existed. These variables are outlined in more
detail in Appendix A, Table 21 (p. 153).
Potential Confounders: Potential confounders included a set of theoretically
relevant child and family characteristics. Child characteristics were taken from the 2001
NS-CSHCN and included the child’s age, race/ethnicity, gender and the severity and
stability of the child’s health condition in 2001. Family characteristics included
household poverty and maternal education status. The literature review confirmed that
these were theoretically important confounders (see: Strickland et al., 2004).
The literature review also helped to inform decisions about variable recategorization. For instance, in analyses of the NS-CSHCN, household poverty was
almost always summarized using four categories. Race and ethnicity were usually
combined into a four-category variable (see Raphael et al., 1999; Lotsetin, 2010; Kane et
al., 2009). Similar coding strategies were employed here. These variables are outlined in
more detail in the Appendix A, Table 22 (p. 155).
4.3 Analysis Procedures
I downloaded all data from the SLAITS website and merged them into a single
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dataset in Stata 10.0 using the child’s unique identifier. As described in Section 4.2,
initial investigations were undertaken to explore potential sampling biases. Because of
these biases, I chose not to use the sampling weights
Once the datasets were merged and the study measures were coded, I conducted
exploratory univariate analyses for each of the variables (counts and proportions for all
study variables are available upon request). Next, I used simple logistic regressions to
investigate the bivariate associations between the three main independent variables of
interest (receipt of care in a medical home, adequate insurance and financial burden) and
the five dependent indicators of health status in 2007 (general health status; SHCN status;
disability status, ability to meet daily living needs, and experiencing no daily living
limitations). In this way, I ended up investigating 15 bivariate relationships.
Next I controlled for all theoretically relevant confounders by creating 15
multivariate logistic models containing the independent variables of interest and the set of
child and family confounders (e.g. gender, age, race and ethnicity, condition severity and
condition stability, household poverty level and maternal education in 2001). Because of
their theoretical relevance, these confounding variables were entered into the models at
the same time and retained in the models regardless of whether their individual Wald
statistics were significant. As in the analyses for Specific Aim 1 (Chapter 3), I created
models that controlled for all theoretically relevant confounders rather than the most
parsimonious models (Harrell, 2001). The addition of these confounding variables
changed the coefficients and standard errors of the main effects substantially, confirming
the importance of adjusting for this set of confounders in the final models.
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Then I entered all three potential predictors (medical home, adequate insurance
and financial burden) and the theoretical confounders into full models for each of the five
dependent variables. These full models investigated if any of the observed associations
changed when all three of these hypothesized predictors were included in the models. I
also investigated the five sub-components of the medical home construct to determine if
health status was specifically associated with any of the sub-components that are used to
determine the medical home measure.
Initially, I also conducted investigations to understand if the specific types of
health services children needed in 2001 were important confounders. Unlike the set of
sociodemographic confounders (e.g. age, race/ethnicity, family poverty status, etc.), there
was less information in the literature about how types of health services might confound
associations between the independent and dependent variables. Initially, I investigated
bivariate associations between general health status and the types of health services the
respondents reported needing. The twelve health service needs included: (1) care from a
specialist doctor, (2) prescriptions, (3) physical, occupational or speech therapy, (4)
mental health care or counseling, (5) substance abuse treatment or counseling, (6) home
health care, (7) eyeglass or vision care, (8) hearing aids or hearing care, (9) mobility aids
or devices, (10) communication aids or devices, (11) medical supplies, and (12) durable
medical equipment. I also created a summary variable that identified children who
required prescription medications but no other health services to identify children that
had relatively fewer service needs.
As recommended by Hosmer and Lemeshow (2000) only variables significant in
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the bivariate analyses at the p<0.25 level were examined in my multivariate logistic
regression models. Decisions about whether to retain health service variables in the final
models were based on multiple strategies including investigations of coefficients and
confidence intervals, Wald statistics and the computation of likelihood ratio tests. Early
analyses based on the general health status variable showed that after controlling for
variables that measured the stability and the severity of health conditions, there was little
added benefit in controlling for the specific type of health service children needed. I did
not investigate specific categories of health service needs in further detail and these need
categories were not included in the final models.
Next, I investigated effect modification by creating two-way multiplicative
interaction terms for the main effects (medical home, adequate insurance and financial
burden) and each of the potential effect modifiers in the model (i.e., gender, age, race and
ethnicity, household poverty level, maternal education and condition severity and
stability). I generated a “full” logistic model containing the main effect, an interaction
term between the main effect and potential effect modifier and all other confounders and
a “reduced” multivariate model that included the main effect, potential interaction
variable and other confounders, but no interaction term. Likelihood ratio tests were used
to compare the “full” and “reduced” models.
I investigated interaction effects that were marginally significant at the p <.10 in
more detail using the “interaction effects after logit” (inteff) suite of programs written by
Norton, Wang and Ai (2004) and the “visualizing binary logit models” (vibl) programs
written by Mitchell and Chen (2005). After more careful analyses, few of the interaction
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effects seemed relevant, either statistically or theoretically. The specific results of these
interaction analyses are not presented here, although they are available upon request.
Finally, I conducted a set of analyses to better understand, and control for,
missing data. Depending on the multivariate model, between 13 and 17 percent of the
data were missing. This was unacceptably high and had the potential to bias the results if
the data were not missing completely at random. For most study variables, the proportion
of missing data was relatively low (i.e. less than five percent of the data were missing).
The exception was the household poverty variable where over nine percent of the
observations were missing. I conducted a series of analyses to determine if the income
and poverty variables were missing completely at random and to reduce the number of
observations that were excluded in the multivariate models because of missing data.
These procedures were described in Section 3.3 and were replicated identically for this
aim. The results of these empirical investigations are presented below.
4.3 Results
Sample Characteristics: The median age of SATH respondents in 2001 was 15
(range=14-17). Approximately 87% of SATH respondents were non-Hispanic whites
and 54% were males. Nearly 80% of the respondents came from families at or above
200% of the federal poverty line and more than 95% of mother’s had graduated from
high school. The most frequently needed health services were prescription medications
(92%), care from a specialist doctor (59%) and eyeglass or vision care (52%). The three
least frequently used health services were substance abuse treatment or counseling (3%),
communication aids or devices (3%) and home health care (3%).
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Table 6.

Characteristics of SATH subjects in 2001

Variables
Child’s Age in 2001 (y)
14
15
16
17
Child’s Race/ethnicity
Non-Hispanic White
Non-Hispanic Black
Hispanic
Non-Hispanic Other
Child’s Gender
Male
Female
Family Poverty Level
<100% of FPL
100-199% FPL
200-399% FPL
At or above 400% FPL
Maternal Education
Did not graduate high school
High school graduate or above
Child’s health affects ability to do things in past 12 months
Not at all/ very little/ somewhat
A great deal
Stability of child’s health care needs
Needs are usually stable
Needs change all the time/ once in awhile
Note: Totals may not sum to 100% because of rounding.

n
(1865)

%

487
499
483
396

"#$%
"#$&
"'$(
"%$"

1,623
86
71
81

&)$"
*$#
+$&
*$*

1,011
852

'*$+
*'$)

95
267
671
658

'$#
%'$&
+($)
+&$(

65
1,749

+$#
(#$*

1654
200

&($"
%,$&

1,288
565

#($'
+,$'

In 2001, most youth had encouraging health outcomes. Only 10% of respondents
reported that their child’s health affected their ability to do things a great deal and more
than two-thirds of respondents reported that their child’s health care needs were usually
stable.
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In 2001, 57% of youth received care in a medical home. Of the specific medical
home criteria, respondents were most likely to report that their child had a personal
doctor or nurse (92%) and least likely to report they received needed care coordination
(37% of the subsample of children that needed coordination received care coordination).
Almost 65% of children met the criteria for adequate insurance. Of the adequate
insurance criteria, respondents were most likely to report having insurance at the time of
the survey (97%) and least likely to report that costs not covered by insurance were
usually or always reasonable (71%). Nearly 30% of respondents reported experiencing at
least one type of financial burden because of their child’s health condition. Of the
indicators of financial burden, the fewest number of families reported that they had to
stop work to care for their child (6%) while the greatest number reported that their child’s
health care caused financial problems for their family (17%).
Table 7.

Presence of risk and protective factors for SATH subjects in 2001
Variables

Has adequate insurance
Has insurance at time of survey
No gaps in coverage in past 12 months
Insurance usually/always met child’s needs
Costs not covered by insurance usually/always reasonable
Insurance usually/always allows child to see providers
Receives care in a medical home
Has a usual place for sick and well child care
Has a personal doctor or nurse
Experiences no difficulties obtaining needed referrals
Receives needed care coordination
Care is family-centered
Experiences financial burden
Child’s health care has caused financial problems
Family members have cut work hours to care for child
Family members have stopped working to care for child
Family needs additional income for child’s medical care

n
(1,865)
1,166
1,814
1,754
1,618
1,264
1,649
1,007
1,698
1,713
861
66
1,250
552
314
308
124
252

%
#*$+
()$+
(*$+
&($#
)%$*
(%$%
')$%
(%$#
("$%
&%$%
+)$+
)"$%
"($&
%#$(
%#$#
#$)
%+$'
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By 2007, respondents were approximately 20 to 24 years old. As in 2001, their health
outcomes were generally positive. Specifically, over 92% of children reported being in
excellent, very good or good health; most reported that they no longer had a SHCN
(69%) or disability (79%). Approximately 80% of youth said they could independently
meet their daily living needs and nearly 90% had no activity limitations. By 2007, less
than 30% of young adults with a history of SHCN met all the sub-criteria to be classified
as receiving care in a medical home and only 43% reported having adequate insurance.
Hypotheses: I evaluated three study hypotheses related to Specific Aim 2. First I
hypothesized that receipt of care in a medical home during childhood would increase
the odds of better health outcomes during the transition to adulthood (2.1). Second, I
hypothesized that adequate insurance during childhood would increase the odds of better
health outcomes during the transition to adulthood (2.2). Finally, I hypothesized that
experiences of family economic burden during childhood would decrease the odds of
better health outcomes during the transition to adulthood (2.3).
The results of these analyses are reported in Tables 8, 9 and 10 (pp. 108-110).
These tables show the crosstabs, unadjusted and adjusted odds ratios relating each
independent variable in 2001 to the odds of observing a positive health outcome in 2007.
The multivariate models are adjusted for a set of theoretically relevant confounders
collected in 2001 including the child’s age, gender, race and ethnicity, family poverty
status, maternal education status and the severity and stability of the child’s health
condition.
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Table 8. Results for hypothesis 2.1: For youth with a history of SHCN, unadjusted and adjusted ORs that receipt of
care in a medical home in 2001 is associated with better health outcomes in 2007.
Youth’s Health Outcomes

No Medical
Home
n
(756)
687
497
576
660
567

%

Medical
Home
n
(1,007)
944
715
816
922
846

Adjusteda

Unadjusted
%
OR
1.48*
1.27*
1.33*
1.56**
1.71***

(95% CI)
(1.04,2.12)
(1.04,1.56)
(1.06,1.68)
(1.15,2.13)
(1.35,2.17)

OR
1.10
1.05
0.86
0.99
1.22

(95% CI)
(0.73,1.66)
(0.83,1.32)
(0.65,1.13)
(0.68,1.46)
(0.93,1.62)

Health status is excellent to good
"#$%
"&$'
No SHCN
(($%
'#$)
No disabilities
'($*
+#$)
Independently meets daily needs
+'$,
"#$'
No activity limitations
',$*
+*$%
*p<.05; **p<.01; ***p<.001
a
Adjusted for youth’s age, race/ethnicity, gender, family poverty status (2001), maternal education (2001), and condition severity
and stability (2001) using logistic regression.
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Table 9. Results for Hypothesis 2.3: For youth with a history of SHCN, unadjusted and adjusted ORs that adequate
insurance status in 2001 is associated with better health outcomes in 2007.
Health Outcomes

No Adequate
Insurance
n
(647)
592
429
491
575
499

%

Adequate
Insurance
n
(1,166)
1,085
823
938
1,052
951

Adjusteda

Unadjusted

%
OR
1.26
1.21
1.29*
1.17
1.31*

(95% CI)
(0.88, 1.80)
(0.98,1.49)
(1.03,1.63)
(0.85,1.60)
(1.03,1.66)

OR
1.02
1.01
0.85
0.71
0.85

(95% CI)
(0.68,1.51)
(0.80,1.27)
(0.65,1.13)
(0.48,1.04)
(0.64,1.13)

Health status is excellent to good
"#$,
"&$#
No SHCN
(($(
'%$'
No disabilities
'($)
+%$(
Independently meets daily needs
+"$%
"%$,
No Activity Limitations
''$*
+#$'
*p<.05; **p<.01; ***p<.001
a
Adjusted for youth’s age, race/ethnicity, gender, family poverty status (2001), maternal education (2001), and condition severity and
stability (2001) using logistic regression.
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Table 10. Results for Hypothesis 2.3: For youth with a history of SHCN, unadjusted and adjusted ORs that
family financial burden in 2001 is negatively associated with better health outcomes in 2007.
No Financial
Burden
Health Outcomes

n
(1,298)
1,228
954
1,102
1,218
1,117

%

Financial
Burden
n
(552)
482
326
358
443
369

Unadjusted

Adjusteda

%
OR
0.39***
0.52***
0.33***
0.27***
0.33***

(95% CI)
(0.27,0.55)
(0.42,0.64)
(0.26,0.42)
(0.20,0.37)
(0.26,0.42)

OR
0.59*
0.74*
0.68**
0.65*
0.65**

(95% CI)
(0.39,0.89)
(0.58,0.95)
(0.52,0.90)
(0.45,0.95)
(0.49,0.86)

Health status is excellent to good
"*$'
+'$&
No SHCN
'&$'
,"$&
No disabilities
+,$%
(,$)
Independently meets daily needs
"&$"
+%$'
No Activity Limitations
+($#
('$)
*p<.05; **p<.01; ***p<.001
a
Adjusted for youth’s age, race/ethnicity, gender, family poverty status (2001), maternal education (2001), and condition
severity and stability (2001) using logistic regression.
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In the bivariate analyses, receipt of care in a medical home and financial burden in
2001 were significantly associated with each indicator of health status in 2007. All
associations were in the hypothesized directions. Specifically, receipt of care in a
medical home increased the odds of being in better health during the transition to
adulthood, while a history of household financial burden decreased the odds of being in
better health. In the bivariate analyses, adequate insurance was only associated with two
of the five indicators of health status. Specifically, young adults with a history of
adequate insurance in 2001 had increased odds of being free of activity limitations and
free of disabilities in 2007.
The results of the multivariate logistic model reveal quite different results. In these
models, access to a medical home and adequate health insurance during childhood were
no longer significantly associated with any young adult health outcomes in 2007. Family
financial burden remained a significant risk factor for all of the health status indicators,
although the magnitude of the effects decreased after adjusting for other variables in the
model.
In the full multivariate models containing all main effects (medical home, adequate
insurance and financial burden) and confounders, receipt of care in a medical home and
adequate insurance were, again, not significantly associated with any of the health
outcomes. Financial burden remained a marginally significant (p<.10) negative predictor
of being in excellent, very food or good health (adjusted OR 0.70, 95% CI 0.43-1.01) and
a marginally significant negative predictor of no longer having a SHCN (adjusted OR
0.80, 95% CI 0.61-1.03). Financial burden was still significantly (p<.05) associated with
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disability status (adjusted OR 0.61, 95% CI 0.45-0.82), being able to meet one’s daily
living needs (adjusted OR 0.66, 95% CI 0.43-0.99) and reporting no activity limitations
(adjusted OR 0.62, 95% CI 0.46-0.84). Again all associations were in the hypothesized
direction (i.e., financial burden decreased the odds of being in better health).
The set of sub-analyses that investigated associations between the sub-components
of the medical home model and health status revealed that none of the associations were
significant.
Missing Data: Prior to re-categorizing the poverty variable to control for missing
data, between approximately 13 and 17 percent of the sample in the multivariate analyses
were eliminated because of missing observations. After adjusting for the missing poverty
data, between approximately 5 and 10 percent of the data were missing. There was
evidence that poverty data were not missing completely at random. Respondents were
significantly more likely to have missing income data if they reported their conditions
never affected their abilities (OR 2.08, 95% CI 1.05-4.11). Additionally, compared to
non-Hispanic whites, non-Hispanic blacks were less likely to have missing income data
(OR 0.25, 95% CI=.08,.81).
In the multivariate models, there was little evidence that the missing income
categories were significantly associated with the dependent variables. The only
exception was the measure of activity limitations in the adequate insurance model. In
this model, compared to respondents at or below the federal poverty line, respondents
that had missing income data were significantly more likely to report being free of
activity limitations (OR 2.38, 95% CI 1.19-4.78).
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In Section 4.5 I discuss these empirical findings in more detail, interpreting the
evidence in light of past studies and existing theoretical frameworks.
4.5 Discussion
Findings that neither receipt of care in a medical home nor adequate insurance
status were associated with better health outcomes were surprising and contrary to study
hypotheses. Importantly, as discussed in Chapter 5, these findings should be viewed
critically in light of the study limitations. Assuming, however, the results are valid and
not the result of error or bias, how can they be explained? Contrary to my findings, prior
literature has demonstrated associations between medical home status and better health
outcomes for children with SHCN (see: Broyles, et al., 2000; Denboba et al., 2006;
Farmer et al., 2005; Heslin et al., 2006; Ngui et al., 2006; Kieckhefer et al. 2006; Stein &
Jessop, 1991). Studies have also concluded that adequate insurance coverage increases
health care access, utilization and quality for children with SHCN and children with
disabilities (Callahan & Cooper, 2006; Newacheck, houtrow, Romm, Kuhlthau, et al.,
2009; Honberg, Kogan, Allen, 2009; Jeffery & Newacheck, 2006). Additionally, access
to private insurance has been shown to be associated with better health outcomes for
children in the general population (Todd, et al., 2006).
That said, as discussed in Chapter 2, the literature is far from conclusive. A number
of studies have found either no association or insubstantial evidence that receipt of care in
a medical home is associated with better health outcomes for children with SHCN
(Osgood, 2005; Finkelstein, et al., 1994; Dinkevich et al., 1998; Klitzner & Rabbitt,
2010). To the best of my knowledge only one study has attempted to investigate the
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affects of adequate insurance status on health outcomes, and, although the results were
positive the review was limited to children with asthma.
One explanation for these findings may be that most of the previous studies
investigating the affects of medical homes on health outcomes have not used longitudinal
data with substantial follow-up times. In fact, to my knowledge, no studies have
investigated how receipt of care in a medical home or adequate insurance status during
childhood affect health outcomes during the transition to adulthood. Homer et al. (2008)
sites the lack of “long-term follow-up studies” as one of the limitations of the medical
home literature (p. e935). It is possible that access to high quality health care may be
associated with better health outcomes in the short-term, but over time these effects may
be diluted by other more influential experiences. In other words, in the context of the
Life Course Health Development model, it is possible that contemporaneous exposures to
quality medical care environments are influential determinants of health in the short term
but these effects do not persist over time.
It is also possible that in prior cross-sectional studies, confounders drove the
observed positive associations between better outcomes and receipt of care in a medical
home. For instance, it has been demonstrated that minorities, children in poverty and
children with more serious conditions are less likely to have a medical home (Strickland
et al., 2004). Poverty, minority status and severity of health conditions are also
associated with worse health status. Interestingly it appears that several studies failed to
control for a comprehensive set of confounders in their analyses (see: Homer et al, 2008;
Strickland et al., 2004). Could earlier studies that observed positive associations simply
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have reflected the fact that healthier children are generally better off socioeconomically
and have increased access to services like the medical home?
Another possible explanation for these surprising results is that for the general
population of children with SHCN the medical care environment may not actually
account for most of the variation in health outcomes. As described in Chapter 2,
adequate insurance status and receipt of care in a medical home are hypothesized to
improve long-term health outcomes by improving health care processes like the safety,
effectiveness, efficiency, timeliness, accessibility and quality of care (Callahan &
Cooper, 2006; Honberg, McPherson, Strickland, Gage, & Newacheck, 2009; Homer et
al., 2008; Jeffery & Newacheck, 2006; Newacheck et al., 2009). While these outcomes
may be important aspects of a quality health care system for children with SHCN, they
may not be as influential in determining long-term health outcomes as other factors.
Specifically, non-medical predictors of health like physical and social environments have
been shown to be important determinants of human health (Newacheck et al., 2006;
Marmot, 2005). In fact, the social determinants model of health suggests that social and
economic factors are the primary determinants of health, explaining population level
differences in morbidity and mortality from both infectious and chronic diseases
(Newacheck et al, 2006; Marmot, 2005).
For children with SHCN, a majority of the MCHB policies and research focus on
improving aspects of medical care environments and not on changing other social
determinants of health. This observation, of course, is not to negate the importance of
medical advances in the past 20 years for improving health of this population. Advances
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in medicine have had demonstrable effects on the survival rates of children with serious
chronic conditions. For instance, medical treatments like gastrostomy tubes have helped
youth with cerebral palsy live to adulthood (Young, 2007). Additionally, because of
medical advances, today nearly half of children with cystic fibrosis will live to be adults
(Casier, et al., 2010).
While it is important to credit these medical technologies with extending the
lifespan and quality of life for children with serious conditions, the majority of youth
with SHCN do not have severe conditions. In fact, there is evidence that only one-third
to one-half of children with chronic conditions actually require services and only 20
percent have any sort of functional limitation as a result of their condition (Beers et al.,
2003; Newacheck et al., 2006). For most youth with SHCN, their encounters with health
systems may be relatively infrequent and, although the quality of these experiences may
matter for outcomes like patient and family satisfaction, they may not have much of an
affect on long-term health outcomes.
In short, one hypothesis that can be generated from this study is that aspects of the
medical care environment like adequate insurance and receipt of care in a medical home
may be less influential determinants of child health than aspects of the social and physical
environments like family economic burden. In this study, there was substantial evidence
that family economic burden during childhood was associated with poor health during the
transition to adulthood. In fact, this is the first study I am aware of to find that for
children with SHCN, financial burden was significantly and negatively associated with
youth’s long-term health outcomes.
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In my analyses, family financial burden was not simply a measure of family
income or poverty status. The metric was composed of four variables that measured how
a child’s health condition resulted in burdensome economic and employment events for
families. For instance, the questionnaire asked if, because of their child’s health
condition, a family member had to quit a job or cut back on work. Interestingly, in these
analyses financial burden was significant even after controlling for family income.
The mechanisms by which these burdensome events affect children’s long-term
health are uncertain. Does financial burden affect health outcomes because families are
less able to purchase needed resources (the investment perspective) or because financial
burden increases family stress and negatively affects family functioning (the family
process perspective)? More research is needed to understand the underlying mechanisms
driving the observed associations as these have important implications for policy
responses.
A final important consideration is that although this study found no association
between access to a medical home or adequate insurance status and health outcomes
during young adulthood, improved health is only one of the hypothesized benefits of
better medical care environments. Studies have found that adequate insurance coverage
increases health care access, utilization and quality for children with SHCN and children
with disabilities (Callahan & Cooper, 2006; Honberg, McPherson, Strickland, Gage, &
Newacheck, 2009; Jeffery & Newacheck, 2006; Newacheck et al., 2009). There is also
evidence that adequate insurance status significantly decreases out-of-pocket costs for
families raising children with SHCN, although it is not sufficient to completely eliminate

118!

financial burden (Chen & Newacheck, 2006; Kuhlthau; 2005). In my bivariate analyses,
I also found a significant association between adequate insurance status and reduced
financial burden (although this association was cross-sectional and was not adjusted for
important confounders). So, even though adequate insurance status may not directly
affect child health, it may improve health indirectly by decreasing family financial
burden.
Similarly, care in a medical home has been shown to improve the timeliness of
care, the utilization of health services and family satisfaction with care (Homer et al.,
2008; Lawson, Bloom, Sadof, Stille & Perrin et al., 2010). In short, benefits of quality
medical care environments likely exist and may validate these health policies even if
health outcomes are not directly improved.
In the final chapter of this dissertation, I discuss the strengths and limitations of
the analyses for both the first and second specific aims. Finally, I consider the research
and policy implications of this study.
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CHAPTER 5:
CONCLUSIONS

5.1 Overview
Each year approximately half a million youth with SHCN turn 18 and enter early
adulthood (Lotstein et al., 2009). This transitional period, lasting from approximately 18
to 25, is critical for an individual’s future health and wellness. There is evidence that the
pathways to adulthood predict social, economic and health outcomes across the lifespan
(Arnett, 2007; Furstenberg et al., 2004; Shanahan, 2000). Title V agencies serving
children with SHCN work to ensure that young adults with SHCN receive the services
they need to “make transitions to all aspects of adult life, including adult health care,
work and independence” (USDHS, n.d.)
To date, however, little is known about how well young adults with a history of
SHCN manage the transition to adulthood. Only a handful of studies have empirically
investigated transitions to adulthood for this population (Blomquist, 2006; Bussing &
Aro, 1996; Gortmaker et al., 1993; Pless et al., 1987; Pless et al., 1993; Stam et al.,
2006). In general, these analyses have been based on non-US samples, used data that
were more than two decades old and defined key exposure and outcome variables in
inconsistent ways. Conclusions from these studies have been mixed: some researchers
have found young adults with a history of SHCN perform less well during the transition
to adulthood, while others have found little difference between young adults with and
without a history of SHCN.
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Using two longitudinal datasets, the Panel Study of Income Dynamics and the
Survey of Adult Transitions and Health, I aimed to fill some of these gaps in the
literature. In Specific Aim 1 I determined if young adults with a history of SHCN were at
increased risk for poor transitions to adulthood compared to their peers without a history
of SHCN. I hypothesized that although most young adults with a history of SHCN would
perform well during the transition to adulthood, compared to their healthier peers they
would have increased odds of poor mental health during the transition to adulthood,
including increased odds of depression, non-specific psychological disorder, worry and
social anxiety; have decreased odds of achieving key “role transitions” related to
educational attainment and money management skills, and increased odds of being
unemployed and receiving financial support from their families during the transition to
adulthood; and, rate themselves lower on subjective indicators of adulthood like personal
responsibility, problem solving and independence during the transition to adulthood.
In Specific Aim 2, I investigated how potential risk and protective factors during
childhood affected the health of young adults with a history of SHCN. I hypothesized
that for young adults with a history of SHCN receipt of care in a medical home during
childhood and access to adequate insurance would be protective factors, increasing the
odds that youth experienced better health during the transition to adulthood. Finally I
hypothesized that experiences of family economic burden during childhood would be a
risk factor, decreasing the odds that youth experienced better health during the transition
to adulthood.
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As evidenced by Tables 11 and 12, overall, there was substantial evidence to
support many of the study hypotheses. One of the most encouraging findings was that
the majority of young adults with a history of SHCN were doing well during the
transition to adulthood. For the most part these youth reported being in good health, were
achieving their educational goals, moving towards financial independence with adequate
family support, and were acquiring the set of skills and abilities typical of most young
adults. These findings were substantiated by variables in both the PSID and the SATH
datasets and have been observed previously by other researchers empirically investigating

Table 11. Specific Aim 1: Summary of findings
Transitional Outcomes
Mental Health
Experienced depression
Non-specific psychological disorder
Increased worry
Increased social anxiety
Educational Attainment
Graduated high school/GED
Ever attended college
Expects to graduate college
Financial Independence
Unemployed in past 12 months
Good at managing money
Receives financial assistance
Subjective Indicators
Respondent takes responsibility for his/her own actions
Respondent is able to solve his/her own problems
Respondent is more independent than others
NS: No significant difference
+ : Significant positive association
- : Significant negative association
Note: Findings for adjusted models only

Significance
+
+
+
+
NS
NS
NS
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Table 12. Specific Aim 2: Summary of findings
Medical
Home:
Health Outcomes
Significance
Health status is excellent to good
NS
No SHCN
NS
No Disability
NS
Independently meets daily living needs
NS
No activity limitations
NS

Adequate
Insurance:
Significance
NS
NS
NS
NS
NS

Financial
Burden:
Significance
-

NS: No significant differences
+ : Significant positive association
- : Significant negative association

transitions to adulthood for children with a history of SHCN (Bussing & Aro, 1996;
Gortmaker et al., 1993; Pless et al., 1987; Pless et al., 1993; Stam et al., 2006).
That said, when compared to their peers without a history of SHCN, it was clear
that young adults with a history of SHCN experienced some increased risks. There was
strong evidence that youth with a history of SHCN had poorer mental health outcomes
during the transition to adulthood. Specifically, young adults with a history of SHCN
were significantly more likely to experience depression (adjusted OR 2.13, 95% CI 1.353.34), to have a non-specific psychological disorder (adjusted OR 3.90, 95% CI 1.788.53), to experience increased worry (adjusted ! 0.36, 95% CI 0.09-0.63) and to
experience increased social anxiety (adjusted ! 0.36, 95% CI 0.09-0.63).
Compared to their peers without a history of SHCN, this population also had
lower educational attainment, including lower odds of graduating from high school
(adjusted OR 0.55, 95% CI 0.32-0.96), ever attending college (adjusted OR 0.61, 95% CI
0.38-0.96), or, expecting to graduate from college (adjusted OR 0.65, 95% CI 0.43-0.97).
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They were also less likely to receive financial support from their families during the
transition to adulthood (adjusted OR 0.56, 95% CI 0.38-0.83.)
These young adults also rated themselves lower on subjective indicators of
adulthood, including their ability to solve problems (adjusted OR 0.46, 95% CI 0.240.87) and their ability to take responsibility for their own actions (adjusted OR 0.31, 95%
CI 0.13-0.71).
Finally, there was strong support for the hypothesis that experiences of family
financial burden during childhood negatively affected the health of young adults with
SHCN. Specifically, youth with a history of family financial burden were less likely to
report: being in good health (adjusted OR 0.59, 95% CI 0.39-0.89), being free of SHCN
(adjusted OR 0.74, 95% CI 0.58-0.95), having no disabilities (adjusted OR 68, 95% CI
0.45-0.95), being able to meet their daily living needs (adjusted OR:.65, 95% CI 0.450.95), and having no activity limitations (adjusted OR 0.65, 95% CI 0.49-0.86)
There was no support for hypotheses that, relative to their peers without a history of
SHCN, youth with a history of SHCN struggled to manage their money, to achieve
financial independence or to find employment during the transition to adulthood. In fact
youth with a history of SHCN were significantly less likely to receive financial support
from their families during the transition to adulthood. Finally, there was no support for
the hypotheses that receipt of care in a medical home or access to adequate insurance
during childhood improved health outcomes for young adults with a history of SHCN.
That said, these findings may be the result of biases or errors and not a true
representation of risks for this population. The next section of this dissertation presents
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the strengths and limitations of the research, identifying, whenever possible, how biases
or errors may have affected the results.
5.2 Strengths And Limitations
A number of limitations could have threatened the validity of these findings,
including, selection bias, information bias, residual confounding and error. The biggest
limitation of this study is the selection bias inherent to the SATH survey. The response
rate for the NS-CSHCN in 2001 was only 61.0% (Blumberg, 2001). Although the NSCSHCN was a random sample of the US population, only 17.5% of the original 2001 NSCSHCN sample were located and interviewed for the SATH follow-back survey. As
outlined in Chapter 4, there was substantial evidence that data were not missing at
random and that SATH respondents differed in significant ways from non-respondents.
Additionally, it was likely that differences existed for other variables not measured in this
survey.
Unfortunately, these sampling biases threaten the external validity of my findings,
and the results reported here might not be generalizable to the larger population of young
adults with a history of SHCN. Because of this bias, the SATH should be thought of as a
non-representative sample. The associations observed here must be evaluated using a
probability-based random sample before generalizable statements can be made.
Importantly, sampling bias is not a concern with the PSID dataset: the sample was
random, survey weights were used, and attrition between waves was very low.
A second limitation, and one that is relevant for analyses using both the PSID and
the SATH, is that individuals that were included in the samples did not answer all of the
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survey questions. Missing data resulted in a relatively high percentage of analyses being
deleted during the initial multivariate models (i.e. casewise deletion). Again, if these
missing observations were not missing completely at random they likely biased study
results.
Sub-analyses of the missing income and poverty variables suggested the missing
completely at random assumption was probably not met. Amongst other things,
individuals with missing income data were more likely to have higher educational
attainment and be non-Hispanic white. Those with missing income data may have also
differed from those without missing income data in other important ways that were not
measured by this study. It is difficult to know how the missing observations biased the
outcomes and if the internal and external validity of the study was threatened as a result.
Another concern is whether the independent, dependent and confounding
variables were valid and reliable measures of the constructs presented in the conceptual
models (i.e. construct validity). The validity and reliability of key variables were most
tenuous in cases where the study measures were new and/or the constructs were difficult
to define. For instance, few quantitative analyses have attempted to identify and measure
the subjective indicators of adulthood that were evaluated in Hypothesis 1.3. Although,
Jeffery Arnett’s (1994, 1997, 2001, 2006, 2007) research was helpful in identifying the
skills and abilities that likely typify the subjective process of becoming an adult, it is
unclear how well the quantitative measures used in this study map to Arnett’s constructs.
Additionally, the set of variables used to measure this construct were developed
specifically for the 2005 TA study. The psychometric properties of these measures are
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virtually untested and it is unclear if they are either valid or reliable. That said, these
scales have good face validity and, at times, showed variability across meaningful
exposure categories, like a history of SHCN.
Another concern is whether the set of physical health variables used in the PSID
and SATH effectively measured true health status. For one, the measures were based on
parent and child reports, not less subjective indicators of health like physician
examinations or medical records. Although the general health status scale used in the
SATH analyses (e.g. in general is your health excellent, very good, good, fair or poor?) is
widely used in epidemiological studies and has some demonstrated validity and
reliability, there is less literature demonstrating the validity or reliability of the other
health measures (DeSalvo et al., 2006). For instance in 2007, instead of using the full
CSHCN screener, a single question asked SATH respondents if they thought they had a
SHCN. The specificity and sensitivity of this metric is unknown relative to the CSHCN
screener. Similarly, in the PSID the mental health scales for worry and social anxiety
were relatively new measures with unknown psychometric properties. In the future, it
may be important to validate the findings reported in this study using other, less
subjective measures of health.
Findings may also have been different if additional health outcomes were
evaluated. For instance, Stein and Jessop (1991) found preliminary evidence that receipt
of care in a medical home increased access to mental health services for children with
SHCN. Given findings that mental health was particularly poor for young adults with a
history of SHCN during the transition to adulthood, it would be interesting to examine
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the effects of receipt of care in a medical home on mental health status during young
adulthood. Unfortunately, the SATH did not include explicit measures of mental health.
Similarly, the PSID did not include explicit measures of physical health, making it
impossible to determine if young adult health varied as a function of childhood SHCN
status. In the future, it will be important to investigate the full range of health outcomes
for these hypotheses.
Additionally, although health is probably best conceptualized as a continuum,
ranging from death to perfect health, the metrics used in this study dichotomized health
outcomes. The range was restricted and there was clear evidence of ceiling effects with
more than 90 percent of respondents frequently clustering in the high health categories.
By restricting health measures to binary variables, nuanced differences in health status
were more difficult to detect. For instance, it was possible that access to a medical home
and adequate insurance were more important for children with very serious or disabling
conditions. However, the health metrics used in this study might have ranked all children
with very serious or disabling conditions in the poor health category, failing to detect
more subtle differences in their health status as a result of health care environments. That
is to say, these measures may have been too blunt to capture real differences in health
status, particularly within levels of severity. That said, the health measures were
sensitive enough to detect significant differences associated with financial burden status,
suggesting the measures were at least somewhat sensitive to change.
Results based on the PSID may have been biased because of exposure variable
misclassification. Specifically, the sensitivity and specificity of the algorithm I
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developed to identify children with SHCN in the PSID is unknown relative to established
screeners like the CSHCN screener. It is likely that some subjects were misclassified and
that these misclassifications may have biased the results. According to McPherson and
colleagues (1998) the type of algorithm utilized in this study (i.e., one that combines
functional limitations with chronic condition lists) should capture a majority of the
children with SHCN that would be identified using the CSHCN screener.
Approximately 25% of the PSID respondents were categorized as having a SHCN
during childhood using my screener. Although this is a higher prevalence than the 13 to
18 percent identified by the NS-CSHCN, it is not outside the range reported by other
studies. Beers et al. (2003) found that depending on the definition used, between 3.8 and
32 percent of children could be classified as having a SHCN. Another encouraging
finding is that children identified as having SHCN in the PSID matched the
characteristics of children with SHCN in other samples. For instance, in their analysis of
the NS-CSHCN, van Dyck et al. (2004) found that white children, older children and
males had a higher prevalence of SHCN. I observed similar patterns in the PSID sample,
although these differences did not always achieve statistical significance.
Measurement bias may have also been introduced when non-static variables
collected at one or two points during childhood were assumed to reflect events across all
of childhood. For instance, in the SATH, poverty status in 2001 was assumed to be
representative of poverty status across all of childhood. However, research has found
that, at least for families near poverty, income is highly variable across years (i.e., 70
percent of families who enter poverty will exit poverty within three years and 45 percent
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will exit within just one year; Bane & Ellwood, 1986).
Similar assumptions were made that medical home and insurance status reported
in the 2001 SATH adequately represented medical care environments across all of
childhood. Fortunately, there is some reason to believe these medical care indicators
were, if not completely static, correlated across years. Specifically, exploratory analyses
found that the greatest predictor of having a medical home or adequate insurance in 2007
was medical home or adequate insurance status in 2001.
Finally, as is always the case with self-report data, it is possible that
misclassification could have occurred because of intentional or unintentional
misreporting. For instance, respondents might have perceived certain responses as more
socially desirable and intentionally changed their responses to conform accordingly (i.e.
social desirability bias). Respondents may have also unintentionally misreported
outcomes, especially if they misunderstood the questions. Additionally, respondents may
have had different interpretations of the scales (i.e., where one respondent might
categorize a child’s health as good another respondent might rank the same child’s health
as poor).
In addition to the sampling and measurement biases discussed above, residual
confounding may have affected the measures of association. Although a comprehensive
and theoretically relevant set of confounders were controlled for in all multivariate
models, these confounders may have been imperfectly measured and, as a result,
imperfectly controlled. Unobserved variables may have also affected associations. For
instance, parental physical and mental health status might have been associated with both
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the child’s health status and key predictor variables like financial burden. These potential
confounders were not adjusted for in this research because they were not always
available.
A final limitation of this study is that although many dependent variables were
investigated, the p-values were not adjusted for multiple comparisons. This likely
increased the risk of Type I errors (i.e. the likelihood that significant associations were
found where none existed.)
Despite these limitations, this study has a number of strengths. In both the PSID
and the SATH the sample sizes were relatively large (n=1,204 and n=1,865 respectively)
ensuring sufficient power to detect most true differences (i.e. reducing the risk of Type II
errors; preliminary power calculations are available upon request). The analyses were
also based on longitudinal datasets, decreasing the likelihood of response bias and
ensuring the temporality of exposures and outcomes. The PSID is also a nationally
representative probability-based sample, suggesting the findings detected here will
generalize to the entire US population (e.g. external validity).
As previously mentioned, I analyzed very recent waves of data (2005 and 2007),
increasing the likelihood that these findings reflect the experiences of recent cohorts of
transitioning youth. Additionally, with the exception of Gortmaker (1993), this was the
first study I am aware of to examine US data and the first study to include children with
cognitive emotional and behavioral health conditions not just physical health conditions.
Finally, I controlled for a wide range of theoretically relevant variables, increasing the
likelihood that the observed associations were accurate and not the result of confounding.
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Another strength of this study is that for variables that were available in both the
PSID and the SATH, there was fairly high concordance between outcomes. This is
important because the PSID is a representative dataset without the sampling biases of the
SATH while the SATH used the validated CSHCN screener to identify children with
SHCN. In both datasets approximately 91% of youth with SHCN reported being in
excellent, good or very good health during the transition to adulthood. In the SATH 84%
of youth with SHCN had no activity limitations compared to 87% of youth in the PSID
who reported having no work limiting conditions. Unfortunately, because the PSID and
SATH collected very different types of data, further comparisons between the two
samples were not possible.
Also, whenever possible, I used scales and variables with known validity and
reliability. For instance, the non-specific psychological disorder scale (K6) is a wellestablished, reliable and valid indicator of serious emotional disturbance (Kessler et al.,
2010). Also this study used coding schemes developed by experts in the field to recategorize variables and generate composite variables. For instance, published codes
were replicated to identify medical home and adequate insurance status.
That said, the medical home and adequate insurance constructs still summarize
very complex domains and they have been conceptualized and measured in dozens of
ways across studies (Homer et al., 2008). It is unlikely, however, that these scales simply
failed to capture the intended constructs. For instance, even though medical home and
adequate insurance status in 2001 were not significantly associated with health outcomes
in 2007, secondary analyses demonstrated that they significantly predicted other
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outcomes during young adulthood like receipt of health care transition services. The nonsignificant findings observed here are probably not the result of poor construct validity.
!"#$$$%&'&()$*)+),(-.$/0()-'012+$
In light of the limitations presented above, these findings should be replicated in
other studies before any final conclusions are drawn. Ideally the effects observed in the
SATH data should be replicated using representative samples or, when not precluded by
ethical concerns, randomized controlled trials. Interpretability of findings would also be
improved if cohort studies like the PSID included the CSHCN screener so there could be
consistency across studies in the way children with SHCN were classified.
In the future, interaction effects should also be examined more closely. It seems
quite plausible that the relationship between key independent and dependent variables
may vary as a function of some other variable. For instance, the relationship between
medical care environments and health outcomes might vary by the severity or type of
health condition (e.g. developmental, mental or physical). Additionally, since previous
studies found that gender and socioeconomic status modified transitional outcome for
children with SHCN, these potential effect modifiers should also be evaluated more
closely (Bussing & Aro, 1996, Pless et al., 1989; Pless et al.,1993).
More research is also needed to understand the mediating processes that
determine transitional outcomes for young adults with a history of SHCN. For example,
it is currently unclear how family financial burden actually affects long-term health
outcomes for children with SHCN or why children with SHCN experience worse mental
health and lower educational attainment.
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Furthermore, while the non-categorical approach is an effective way to examine
outcomes for the general population of children with SHCN, in the future it may be
necessary to distinguish between physical, mental and developmental disabilities. For
instance, this study found differences in transitional outcomes that had not been observed
by previous researchers (e.g. mental health, educational attainment, etc.). Could these
differences be explained by the inclusion of children with emotional and behavioral
problems in the exposure group? Unfortunately, even these very broad health
categorizations are difficult to evaluate using the current non-categorical approach.
In addition to implications for future research, this study also has implications for
policy. The final section of the dissertation discusses the significance of these findings
for current and future policies.
5.4 Policy Implications
Historically, most children with serious disabilities were placed in residential
facilities called “state schools.” Families who wanted to keep their children at home had
virtually no supports (Leiter & Waugh, 2009). Beginning in the 1960s the parents’
movement increased community-based services for families (Leiter & Waugh, 2009).
Important legislation followed, including the Individuals with Disabilities Education Act
(IDEA) and the Americans with Disabilities Act (ADA). In 1989, the MCHB adopted a
national agenda to ensure children with SHCN and their families received
“comprehensive, family-centered, coordinated care,” a goal that was later adopted by
Healthy People 2000 and 2010. For many children and adults with SHCN, these policies
have helped to protect individual rights, increased access to education, ensured equal
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employment opportunities, improved public accommodations and increased
independence (Leiter & Waugh, 2009).
Yet as evidenced here, there is still a long way to go to ensure children with
SHCN receive the services and supports they need to enter adulthood with the same
advantages as their peers. These analyses found the population of youth with SHCN was
performing much worse on all indicators of mental health status and educational
attainment. Young adults with a history of SHCN were also significantly less likely to
receive financial support from their families. Finally, there was evidence that family
financial burden associated with raising a child with SHCN significantly and negatively
influenced young adult health outcomes. This section presents five policy
recommendations based on these findings. Of course, these recommendations assume
these research findings are substantiated by future studies.
1) Mental Health Services: Currently, mental health service use declines sharply
during early adulthood; even young adults that say they would like to access mental
health care rarely receive these services (Osgood et al., 2005; Davis & Sondheimer,
2005). There are growing efforts to ensure youth with SHCN make coordinated and
uninterrupted transitions from pediatric to adult health care systems (AAP, 2002;
Lotstein, McPherson, Strickland & Newacheck, 2005; Lotstein, Inkelas, Hays, Halfon &
Brook, 2008). Yet few health care transition programs focus on ensuring the mental, not
just physical health needs, of this population are met. Davis and Sondheimer (2005) note
that mental health transition services are currently sparse, that many young adults with
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serious emotional disturbance are without care and that state mental health systems have
yet to prioritize mental health care for youth during the transition to adulthood.
The first policy recommendation, then, is to ensure that mental health services are
available to young adults with SHCN. Mental health care should be regularly covered by
insurance that is available to young adults with SHCN or subsidized for children without
insurance. These services should also be located in areas that are easy for young adults
with SHCN to access. To accomplish this, mental health must be prioritized by public
health agencies designing and coordinating systems of care for young adults during the
transition to adulthood.
2) Educational Supports: Clearly children with SHCN also need more
educational support. In the future it will be important to understand exactly what barriers
prevent this population from achieving educational outcomes in the same way as their
healthy peers. Once these risks are better understood, it will be necessary to address
them through targeted educational policies. This may require closer collaboration
between the MCHB and the US Department of Education (e.g. services covered under
Title V, the IDEA, ADA and Section 504 of the Rehabilitation Act of 1973). Programs
should specifically aim to increase high school graduation for children with SHCN and
encourage young adults with SHCN to attend college. In the long-term, these policies
would have substantial pay off by ensuring high risk populations have the training and
expertise to become productive and independent members of society.
3) Provide financial assistance during young adulthood: The finding that young
adults with a history of SHCN received less financial support from their families during
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the transition to adulthood than their healthy peers is surprising and concerning. By all
accounts, these youth may need more, not less, support during early adulthood. It is
unclear why these youth had less financial support from their families. It could be related
to the increased financial burden families may have experienced as a result of their
children’s health care needs; perhaps these families simply had less to give by the time
their children arrived at adulthood. If this is the case, policies to help alleviate family
financial burden might also have the long-term benefit of increasing financial support for
young adults. These policies are discussed in more detail in the fourth recommendation.
A more direct approach, however, would be to enact policies that increase
financial assistance to this population. Means-tested entitlement programs should be
expanded to cover more young adults with a history of SHCN. For instance, currently in
most states SSI is redetermined using stricter adult criteria at the age of 18 or 22 (Beers et
al., 2003). Given findings that few 18 year olds have achieved financial independence, it
would be prudent to delay redetermination until youth are at least 26.
4) Expand services to protect families from economic burden: It is concerning
that many families raising a child with SHCN experienced financial burden, particularly
in light of findings that family financial burden may be associated with the long-term
health outcomes of youth with SHCN. Ensuring access to adequate insurance may be
one way to help mitigate this financial burden. Even though, as suggested in this
research, the effects of adequate insurance may be too far removed to directly affect
young adult health outcomes, insurance has been shown to significantly reduce family
financial burden (Chen & Newacheck, 2006; Kuhlthau; 2005).
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The Affordable Care Act, when completely enacted, should increase access to
insurance for children and young adults with SHCN. Young adults without jobs can now
remain on their parent’s health care plans until the age of 26, children with pre-existing
conditions can no longer be denied coverage, and income-based eligibility criteria for
Medicaid will be set at a minimum of 133% FPL (The Affordable Care Act, n.d.). These
are important first steps towards ensuring affordable care is available to children and
young adults with SHCN and reducing out-of-pocket health care costs for families.
Future efforts should ensure that insurance actually covers all of the care costs for
children with SHCN (including support services like respite care and transportation) and
that families are not charged higher insurance premiums because of their children’s
health care needs (Davidoff, 1994).
Unfortunately, in these difficult economic times some states are pursuing shortterm cost saving policies that will inevitably increase financial burden for families raising
a child with SHCN. For instance, in Arizona, recent legislation effectively eliminated the
Medical Expenses Deduction program. This program, offered by Arizona’s Medicaid
program (AHCCCS), helped nearly 1,000 Arizona families raising children with
catastrophic illness or injury temporarily cover medical costs. These families made too
much to qualify for Medicaid, although the costs associated with their child’s illness
actually dropped them below the federal poverty line (Reihnart, 2011). If findings from
this dissertation are accurate, these are precisely the types of services that should be
expanded, not eliminated. In the long-term any initial savings associated with such
health care cuts may be spent treating conditions that could have been prevented. One
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important policy change, then, might be to ensure that health care associated costs are
accounted for when determining income eligibility for entitlement programs.
Other policies may also help relieve economic burden for families raising a child
with SHCN. For instance, in order for caregivers to keep working they must have access
to affordable and safe childcare. This means ensuring childcare providers have the
expertise to care for children with SHCN and that care is subsidized for families that
cannot afford to pay out-of-pocket. Policies that help provide affordable and safe
childcare for children with SHCN might have a significant affect on financial burden
outcomes by allowing parents to keep working.
5) Expand eligibility for programs: In general, it seems all existing support
programs should cast a wider net. The NS-CSHCN estimates that as many as 18% of
children in the US have a SHCN and 6% experience moderate to severe functional
limitations as a result of their conditions. That said only 1.5% of families receive SSI and
1.3% receive Title V services (Beers et al., 2003). It has been shown that children with
SHCN residing in states with more lenient eligibility criteria for entitlement programs are
more likely to have insurance coverage and more likely receive care in a medical home
(Singh, Strickland, Ghandour, van Dyck, 2009). Protecting families in the future may be
less about creating new services and more about expanding eligibility criteria so more
individuals can be served by existing programs.
Although the policy recommendations outlined above will require immediate
financial commitments from already strained local, state and national budgets, the costs
of inaction will likely be far greater. Health economists have long documented that good
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health has a “positive, sizable and statistically significant effect” (p. 1) on productivity
and economic growth in society (Bloom, Canning & Sevilla, 2004). The costs of chronic
conditions in the United States are huge, accounting for an estimated 11% of total labor
costs for Dow due to work absenteeism and decreased functional ability (Collins, Baase,
Sharda, Ozminkowski, Sean & Billotti et al, 2005). Policies that improve the health and
education status of young adults with SHCN are expected to have substantial economic
returns across the life course that will far outweigh any initial costs.
Not only is better health and improved education associated with increased
worker productivity, preventive health care will generate savings in the long-term by
reducing future health care expensditures. In the United States, children with SHCN are
a high health needs population, accounting for approximately 70 to 80% of all childhood
health expenditures (Beers et al, 2003). Efforts to improve health and wellness of this
high needs population will likely result in health care savings across the life course.
Suffice it to say, any short-term costs associated with policies to improve the health,
education and independence of young adults with SHCN will have exponential returns in
the future.
In conclusion, families and children with SHCN need supports operating across a
myriad of systems and ecological levels. While policies aimed at improving health
systems are important, non-medical determinants of health must not be ignored (e.g.
policies to prevent financial burden, improve educational attainment, etc.). Federal and
state agencies serving children with SHCN should consider these findings when

140!

conducting future research and designing and implementing policies and programs to
support children and young adults with SHCN.
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APPENDIX A
STUDY MEASURES
Table 13. Specific Aim 1: Coding for the independent variable to determine SHCN status
#

Question Summary

1

Chronic Conditions: Has a doctor or health professional EVER said
that the child had at least one of the following conditions: epileptic fit;
asthma; diabetes; >3 ear infections, speech impairment or delay;
hyperactivity, ADHD, or ADD; serious hearing difficulty or deafness;
serious difficulty seeing or blindness; mental retardation; serious
emotional disturbance; anemia or iron deficiency; autism; elevated
levels of lead in the blood; orthopedic impairment; developmental
delay; a learning disability; any other problems

2

Functional Limitations: The child or parent reported that the child
currently had any physical, mental or emotional condition that would
limit or prevent (his/her) ability to do at least one of the following:
participate in activities; participate in school; do regular school work

3

Morbidity: The child scored in ~95th percentile of the sample for at
least one of the following:
days of school missed because of illness; doctors visits because of
illness

Waves

Source Coding

Thesis Coding

5=No
1=Yes
8= DK
9= NA, Ref

Has any Condition
0=No
1=Yes
. = DK, NA, Ref

CDS:
1997
2002

5=No
1=Yes
8= DK
9= NA, Ref

Functional
Limitation
0=No
1=Yes
. = DK, NA, Ref

CDS:
1997
2002

.5-123.5 Days
998=DK
999=Ref, NA

CDS:
1997
2002

> 95th Percentile
0= No
1= Yes
.= DK, NA, Ref
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4

Chronic Conditions: Has a doctor or health professional EVER said
that you had at least one of the following conditions: Asthma; diabetes
or high blood sugar; high blood pressure or hypertension; cancer or a
malignant tumor; any emotional, nervous or psychiatric condition;
other serious chronic conditions.

TA:
2005
2007

5=No
1=Yes
8= DK
9= NA, Ref

5

Age: Respondent was diagnosed with the condition in Question 4
when they were less than 18 (excludes respondents with adult
diagnoses)

TA:
2005
2007

1-30= Actual
age
98= DK
99= Ref, NA

Less than 18 years
0= No
1= Yes
. = DK, NA, Ref

TA:
2005
2007

1=A lot
3=Somewhat
5= A little
7=Not at all
8=DK
9=NA, ref

Limits ability a lot or
somewhat
0= No (5,7)
1= Yes (1,3)
.= DK, NA, Ref, 0

6

Functional Limitations: The respondent reports the question 4
condition(s) limits their normal daily activities somewhat or a lot

Special Health Care Need: Composite Score
Child is identified as having a SHCN if following criteria are met during 1997, 2002 or the TA wave in
which the child first appeared (2005 or 2007)
CDS- 1997: Question 1=1 AND (Question 2=1 OR Question 3=1)
CDS- 2002: Question 1=1 AND (Question 2=1 OR Question 3=1)
TA- 2002 or 2007 depending on age at first appearance: Question 4=1 AND Question 5=1 AND
Question 6=1

!
!
!
!
!
!
!
!
!

Has any Condition
0=No
1=Yes
. = DK, NA, Ref

Has SHCN
0= No
1= Yes
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Table 14. Specific Aim 1: Coding for the dependent variables to determine mental health status
#

Question Summary

1

Depression in last 12 months: In the past 12 months, have
you had two weeks or longer when nearly every day you felt
sad, empty, or depressed for most of the day

2

3

4

!
!
!
!
!

Non-Specific Psychological Disorder Scale: During the past
30 days, how often did you feel: nervous; hopeless; restless
or fidget; that everything was an effort; so sad nothing could
cheer you up; worthless.

Worry Scale: How often do you: Worry that you may not
have enough money to pay for things?; How often do you
worry that you will not have a good job in the future?; Feel
discouraged about the future?
Social Anxiety Scale: How often do you: feel nervous when
meeting new people; feel shy; feel self-conscious when
you're around people; feel nervous about performing in front
of others or making a presentation

Waves
TA
2005
2007

TA
2005
2007

TA
2005
2007

TA
2005
2007

Source Coding
1 Yes
5 No
8 DK
9 NA; refused
1= All of the time
2= Most of the time
3= Some of the time
4= A little of the time
5= none of the time
8 DK
9 NA; refused
1=Never
2-6
7=Daily
8 DK
9 NA; refused
1=Never
2-6
7=Daily
8 DK
9 NA; refused

Thesis Coding
Depressed
0= No
1= Yes
.= DK, NA, Ref
Has Psych Disorder
0= No
1= Yes
.= DK, NA, Ref for
at least 1 item
Greater Worry
1-7= Average
response
.= DK, NA, Ref for
at least 1 item
Greater Social Anx
1-7= Average
response
.= DK, NA, Ref for
at least 1 item
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Table 15. Specific Aim 1: Coding for the dependent variables to determine role transitions to adulthood
#

1

2

Question Summary
Graduated high school: Now I would like to talk
about the education you have received. Did you
graduate from high school, get a GED, or neither?

Attends college: Have you ever attended college?

Waves
TA
2005
2007

TA
2005
2007

Expects to graduate College: Many people do not
get as much education as they would like. How far
do you think you will actually go in school? (1)
Graduate high school, (2) Graduate from a two year
community college, (3) Earn a specialized
certificate from a vocational or trade school, (4)
Attend a 4-year college, (5) Graduate from a 4-year
college, (6) Get more than 4 years of college, (7)
Do something else

TA
2005
2007

4

Unemployed in the past 12 months: Was there any
time in 2004/2006 when you were unemployed and
looking for work?

5

Money Management: How good are you at
managing money?

3

Source Coding
1= Graduated from high
school
2= Got a GED
3= Neither
8= DK
1=Yes
5=No
8=DK
9=NA; refused
0=Inap.: did not complete
HS (TA050573=3, 8 or 9)

Thesis Coding
Graduates HS / GED
0= No
1= Yes
.= DK, NA, Ref

Attends College
0= No
1= Yes
.= DK, NA, Ref, 0

1-7 (see question summary)
8=DK
9=NA

Expects to graduate
college:
0= No
1=Yes
.= DK, NA

TA
2005
2007

1 Yes
5 No
8 DK
9 NA; refused

Unemployed
0= No
1= Yes
.= DK, NA, Ref

TA

1=Not at well

Manages Money Well
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6

!
!
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!
!
!
!
!
!
!
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Financial Assistance: The next questions are about
financial help that you might have received in the
last 12 months. This could be in the form of money
given to you or money paid on your behalf for
goods or schooling. Did your parents or other
relatives: (1) purchase a house or condominium for
you, (2) pay rent or a mortgage on your behalf, (3)
give you a personal vehicle, (4) pay for your
tuition, (5) cover expenses or bills, (6) give you a
personal loan, (7) During the last two years, have
you yourself received any large gifts (not
previously mentioned) or inheritances of money or
property?

TA
2005
2007

2-6
7=Extremely well
8 DK 9 NA; refused

0=No (1-4)
1= Yes (5-7)
.= DK, NA, Ref

1 Yes
5 No
8 DK
9 NA; refused

Financial Assistance:
0= No (for every item)
1= Yes (for at least one
item)
.= DK, NA, Ref for all
items
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Table 16. Specific Aim 1: Coding for the dependent variables to determine the subjective indicators of
adulthood
#

1

2

4

Question Summary

Waves

Responsibility: How good are you at taking
responsibility for your actions?

TA
2005
2007

Problem Solving: How good are you at solving
problems you encounter?

TA
2005
2007

Independence: Compared to other people, how
would you rate your independence?

TA
2005
2007

Source Coding
1=Not at well
2-6
7=Extremely well
8 DK
9 NA; refused
1=Not at well
2-6
7=Extremely well
8 DK
9 NA; refused
1=A lot worse than others
2-6
7=A lot better than others
8 DK
9 NA; refused

Thesis Coding
Good at task:
0=No (1-4)
1= Yes (5-7)
.= DK, NA, Ref
Good at task:
0=No (1-4)
1= Yes (5-7)
.= DK, NA, Ref
Better than others:
0=No (1-4)
1= Yes (5-7)
.= DK, NA, Ref, Ref
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Table 17. Specific Aim 1: Coding for the potential confounders
#
1

2

3

4
5

!
!

Question Summary
Child’s Age at first TA
appearance

Waves
CDS
1997

Source Coding
17-25
999.9 Unknown birth date

Thesis Coding
.1-13.9 =Child’s age in yrs
.= 999.9

Gender

CDS
1997

1=Male
2= Female
8=DK
9=NA; refused

0= Male
1= Female
.=DK, NA, Ref

Race/Ethnicity

CDS
1997

Household income (imputed
from multiple variables)

PSID
(Child’s
birth year
to 18)

Primary Caregiver’s
Education

PSID

1=White non – Hispanic
2=Black non – Hispanic
3=Hispanic
4=Asian or Pacific Islander
5=American Indian or Alaskan Native
7=Other
8=DK
9=NA; refused
1 – 9,999,998 (Actual dollar amount
averaged across all years)
9,999,999= DK,Ref, NA
1- 16= Highest grade
17= Some postgraduate work
98=DK
99=NA
0=INAP/ 18 wild cod

1=White non-Hispanic
2=Black non-Hispanic
3=Hispanic
4=Other (4-6)
.=DK, NA, Ref

1= Quartile 1
2= Quartile 2
3= Quartile 3
4= Quartile 4
5= Missing income
Graduated Highschool
0= No (<11)
1= Yes (> 12)
.= DK, NA, Inap, Wild
Code
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Table 18. Specific Aim 2: Coding for the independent variable to determine medical home status in 2001
#

1

2

3

4

Question Summary
Has a usual source of sick and well-child care:
a. Child has a place he/she usually goes if he/she
is sick needs advice about his/her health (not
ER)
b. if he/she needs routine preventive care, such
as a physical exam or well-child check-up (not
ER)
Has a personal doctor or nurse: Does the child have
ONE person he/she thinks of as his personal doctor or
nurse?

Receives needed referrals: In the past 12 months, how
much of a problem, if any, was it to get a referral to a
specialist that your child needed to see? Was it a big
problem, a small problem, or not a problem?

Receives effective Care Coordination:
a. If needed, child receives professional care
coordination ,
b. Doctors communicated with each other;
c. doctors communicated well with other

Waves

NSCSHCN
2001

NSCSHCN
2001

NSCSHCN
2001

NSCSHCN
2001

Source Coding

0=No
1=Yes
6= DK
7= Ref

Thesis Coding
Usual source for care
0=No
1=Yes
.= DK, Ref

0=No
1=Yes
6= DK
7= Ref
1= A big problem
2= A small problem
3= Not a problem
4= Not needed
5= Don’t need
referrals
6= DK
7= Ref

Personal doctor or nurse
0=No
1=Yes
.= DK, Ref

a. Coordination
0-No
1=Yes

a. Care is coordinated
0= No
1= Yes
.= DK, Ref
3= Legitimate Skip

b-c. Communicates

No referral problems:
0= No (1-2)
1=Yes (3)
.= DK, Ref
3= Legitimate skip (5)
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5

Care is Family Centered: If care was received in the
previous 12 mths: how much time {did/were} doctors
other health care providers
a. spend enough time with respondent
b. listen to respondent carefully
c. sensitive to respondents values and customs
d. provide specific information they needed,
e. make respondent feel like a partner in care

1-Excellent
2-Very Good
3-Good
4-Fair
5-Poor
6- Not needed
96- DK
97- Ref

NSCSHCN
2001

1=Never
2= Sometimes
3=Usually
4=Always
96- DK
97- Ref
L= Legitimate Skip

Receives care in a medical home (composite code):
Child is identified as receiving care in a Medical Home if all criteria are “Yes” or legitimately
skipped. 1a=1 AND 1b=1 AND 2=1 AND (3=1 or 3=3 ) AND (4a=1 or 4a=3) AND (4b=1 or
4b=3) AND (4c=1 or 4c=3) AND (5a=1 or 5a=3) AND (5b=1 or 5b=3) AND (5c=1 or 5c=3)
AND (5d=1 or 5d=3) AND (5e=1 or 5e=3)

!
!
!
!
!
!
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b-c. Communicates Well
0= No (3-5)
1= Yes (1-2)
.= DK, Ref
3= Legitimate Skip (6)

Care is Usually/Always
Family Centered:
0= No (1,2)
1= Yes (3,4)
.= DK, Ref
3= Legitimate Skip (L)

Receives Care in a
Medical Home
0= No
1= Yes
.= Any sub-items missing
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Table 19. Specific Aim 2: Coding for the independent variable to determine adequate insurance status in 2001
#

Question Summary

1

Current Insurance Status: Child has public or private
insurance at the time of the survey

2

Gaps: No gaps in insurance coverage in the past 12
months

3

4

5

Meets Needs: Insurance meets child’s needs

Reasonable: Costs not covered by insurance are
reasonable

See all providers: Insurance allows child to see
providers

Data
NSCSHCN
2001
NSCSHCN
2001

NSCSHCN
2001

NSCSHCN
2001

NSCSHCN
2001

Source Coding
0= No
1=Yes
0= No
1=Yes
6= DK
1= Never
2= Sometimes
3= Usually
4= Always
6= DK
N= Legitimate skip
1= Never
2= Sometimes
3= Usually
4= Always
6= DK
N= Legitimate skip
1= Never
2= Sometimes
3= Usually
4= Always
6= DK
N= Legitimate skip

Thesis Coding
Currently has Insurance
0= No
1=Yes
No gaps in insurance
0= No
1=Yes
.= DK, Ref
Insurance usually/always
meets needs
0=No (1,2)
1=Yes (3,4)
.= DK, Ref
3= Legitimate skip
Costs not covered are
usually/always reasonable
0=No (1,2)
1=Yes (3,4)
.= DK, Ref
3= Legitimate skip
Insurance usually/always lest
child see needed providers:
0=No (1,2)
1=Yes (3,4)
.= DK, Ref;
3= Legitimate
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Has Adequate Insurance (composite code):
Child is identified as having adequate health insurance if all sub-items are “Yes”
1=1 AND 2=1 AND 3=1 AND 4=1 AND 5=1

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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Has Adequate Insurance
0= No
1= Yes
.= Any sub-items missing
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Table 20. Specific Aim 2: Coding for the independent variable to determine financial burden status in 2001
#

1

2

3

4

Question Summary
Financial Problems: Child’s health condition
caused financial problems for the family

Cut Work: Family members had to cut down on
work hours to care for the child

Stop Work: Family members had to stop working
because of the child’s condition

Income Needed: Additional income was needed to
cover the child’s medical expenses

Data
NSCSHCN
2001

Source Coding
0= No
1=Yes
6= DK
7= Ref

NSCSHCN
2001

0= No
1=Yes
6= DK
7= Ref

NSCSHCN
2001

0= No
1=Yes
6= DK
7= Ref

NSCSHCN
2001

0= No
1=Yes
6= DK
7= Ref

Financial Burden (composite code):
Family is identified as experiencing financial burden if AT LEAST ONE sub-item is “Yes”
1=1 OR 2=1 OR 3=1 OR 4=1

!
!

Thesis Coding
Financial Problems
0= No
1=Yes
.= Ref, DK
Cut Work
0= No
1=Yes
.= Ref, DK
Stop Work
0= No
1=Yes
.= Ref, DK
Income Needed
0= No
1=Yes
.= Ref, DK
Family experiences financial
burden
0= No
1= Yes
.= Any sub-item missing
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Table 21. Specific Aim 2: Coding for the dependent variables to determine health status in 2007
#

Question Summary

File

Thesis Coding

Does not have SHCN
0=No (1)
1=Yes (0)
.= DK, Ref

In excellent/very good/ good
health:
0=No (4,5)
1=Yes(1,2,3)
.=DK

1

General Health Status: In general, how would you
describe your health?

2

SHCN: A person with special health care needs is
someone who needs special health care services
because of a medical, mental health, or other health
condition. People with special health care needs might
need medicine, therapy, or specialty care on a regular
basis – stuff other people don’t typically need or only
need once in a while. Do you consider yourself to have
a special health care need?

SATH
2007

0=No
1=Yes
6=Ref
7=DK

3

Disability: Do you consider yourself to have any kind
of disability?

SATH
2007

0=No
1=Yes
6=DK

Does not have disability
0=No (1)
1=Yes (0)
.=DK, Ref

0=No
1=Yes
6=DK

Independently meets daily
living needs:
0= No (1)
1= Yes (0)
.=DK, Ref, or missing on
one sub-scale

4

5

Needs help meeting daily living needs: Because of a
physical, mental, or emotional problem, do you need
the help of other persons (a) with PERSONAL CARE
NEEDS, such as eating, bathing, dressing, or getting
around inside your home? (b) in handling ROUTINE
NEEDS, such as everyday household chores, doing
necessary business, shopping, or getting around for
other purposes?
Activity Limitations: (a) Does a physical, mental, or

SATH
2007

Source Coding
1= Excellent
2=Very good
3=Good
4=Fair
5=Poor
6=DK

SATH
2007

SATH

Has no activity limitations:
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emotional problem interfere with your ability to
participate in social, religious, or recreation activities
like sports, clubs, parties, or church? (b) Does your
health affect your ability to have a job or business? (c)
Does your health affect your ability to attend school or
complete coursework? (d) How often has your health
affected your ability to take care of your house or
family? Would you say:

2007
Items a-c
0=No
1=Yes
6=DK
L= Legitimate Skip
Items d:
1=Never
2=Sometimes
3=Usually
4=Always
L= Legitimate Skip
M= Missing

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

0= No (1)
1- Yes (0)
2- No (1)
3-
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Table 22. Specific Aim 2: Coding for the potential confounders and effect modifiers
#

Question Summary

1

Child’s race/ethnicity: (a). Is (S.C.) of Spanish,
Hispanic, or Latino origin, that is Mexican, MexicanAmerican, Central American, South American,
Chicano, or Puerto Rican, Cuban, or other SpanishCaribbean?; (b) Race: White, Black/AA, American
Indian Alaska Native, Asian, Native Hawaiian, Pacific
Islander, Other race

Child’s Gender (imputed)

2

3

Child’s age: In years at interview (imputed)

Data

Source Coding

New Coding

NSCSHCN
2001

0=No
1= Yes
6= Dk
7= Ref

Race/ethnicity:
1=White non-Hispanic
2=Black non-Hispanic
3=Hispanic
4=Other (4-6)
..=Missing

NSCSHCN
2001

1=Male
2=Female
6=DK

Gender:
0=Male
1=Female
.=Missing

NSCSHCN
2001

14
15
16
17

Age:
14
15
16
17

!

4

Severity of Child’s Condition: In the past 12 months,
how severely has the condition affected child’s ability

NSCSHCN
2001

L=Legitimate skip
(never affected by
condition)
1=A great deal
2=Some
3=Very little

Condition Severity:
1=Never (L)
2=Very little
3=Some
4=A great deal
.=Missing
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5

6

7

!
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Stability of Child’s Condition: Which of the following
statements best describes (S.C.)’s health care needs?

Household Poverty: percent relative to the Federal
Poverty Line (FPL)

Maternal Education

NSCSHCN
2001

NSCSHCN
2001

NSCSHCN
2001

1=Change all the
time
2=Change once in a
while
3=Stable
6=DK
7=Ref

1=Below 50% FPL
2=Below 100% FPL
3=Below 133% FPL
4=Below 150% FPL
5=Below 185% FPL
6=Below 200% FPL
7=Below 300% FPL
8=Below 400% FPL
.M=Missing

0=8th grade or less
1=Some high school
2= High school
3= Some post HS,
but not a 4-year
college
4= 4 yr degree or
more
.M=Missing

Stability of Needs:
1= Stable
2=Change once in a while
3=Change all the time
.=Missing

Federal Poverty Line:
1=Below 100% FPL (1,2)
2=Below 200% FPL
(3,4,5,6)
3=Below 300% FPL (6,7)
4=Below 400%FPL (7)
5=Missing

High School Graduate:
0=No
1=Yes
.=Missing
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APPENDIX B
EDUCATIONAL ATTAINMENT: SECONDARY ANALYSIS

Table 23. Coding for educational attainment
#

Question Summary

1

Grade Point Average:
(a) What was your high school
GPA
(b) What was the highest
possible GPA at your high
school

2

3

SAT Score:
(a) What was your SAT score
for critical reading?
(b) What was your SAT score
for math?
Educational Desire: How far
would you like to go in school?
Would you like to…(1)
Graduate high school, (2)
Graduate from a two year
community college, (3) Earn a
specialized certificate from a
vocational or trade school, (4)
Attend a 4-year college, (5)
Graduate from a 4-year college,
(6) Get more than 4 years of
college, (7) Do something else

Waves

TA
2005
2007

TA
2005
2007

TA
2005
2007

Source Coding
(a) 9.99
(b) 9.99
8= DK
9= NA, Ref

(a) 999
(b) 999
8=DK
9=NA, REF

1-7 (see question
summary)
8=DK
9=NA

Thesis Coding

GPA
% (a/b)
.= DK, NA, Ref

SAT
9,999
. = DK, NA, Ref

Would like to
graduate college:
0= No
1=Yes
.= DK, NA
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Table 24. Unadjusted and adjusted beta estimates and ORs for educational aptitude and desire during the transition to
adulthood by childhood SHCN status; Weighted data
No SHCN

SHCN

Unadjusted

Adjusteda

Educational Aptitude
and Desire
mean
SE
mean
SE
beta
(95% CI)
beta
(95% CI)
Aptitude
Grade Point Averageb
0.82
.01
0.81
.01
-0.01 (-0.04, 0.02)
-0.01 (-0.04,0.02)
SAT Score Readingb
579.0
9.0
556.0
20.0
-22.00 (-67.0, 21.0)
-5.60 (-42.8,31.6)
SAT Score Mathb
586.0
9.0
562.0
19.0
-24.00 (-.64.0,17.0)
-12.45 (-49.8, 24.9)
Educational Desire
proportion
SE
proportion
SE
OR
(95% CI)
OR
(95% CI)
Wants to graduate from college
.73
.02
.66
.04
0.70 (0.48,1.02)
0.81
(0.53,1.22)
*p<.05; **p<.01; ***p<.001
a
Adjusted for youth’s age, race/ethnicity, gender, household income during childhood and primary caregiver’s education status using
logistic and linear regression
b
Continuous outcome

condition, children identified as having
special health care needs by the
QuICCC-R only were less likely to have
a named chronic condition, compared to
children who screened positively on
both screeners. The children identified
by the QuICCC-R only were also less
likely to have a condition that parents
reported as severe and were less likely
to use health care services (12 ).

Questionnaire

T

he framework for the National
Survey of CSHCN was initially
discussed APPENDIX
in August 1999.
C A

Interview Survey (conducted by NCHS),
the Consumer Assessment of Health
Plans Survey (sponsored by the Agency
for Healthcare Research and Quality),
the Promoting Healthy Development
Survey and the Living with Illness
Survey (developed by FACCT), the
Questionnaire for Identifying Children
with Chronic Conditions (13), Your

CSHCSN SCREENER
Table B. CSHCN Screener questions used in the National Survey of Children with Special Health Care Needs
Introductory statements
The following questions are about any kind of health problems, concerns, or conditions that may affect your child’s behavior, learning, growth, or physical development.
Some of these health problems may affect your child’s abilities and activities at school or at play. Some of these problems affect the kind or amount of services your
child may need or use.
Stem question
1.

2.

3.

4.
5.

Followup questions

Does your child need or use more medical care, mental health or educational services than is usual for most children of the same age?
(IF YES) Is your child’s need for medical care, mental health, or educational services because of any medical, behavioral, or other health
condition?
(IF YES) Is this a condition that has lasted or is expected to last 12 months or longer?
Does your child currently need or use medicine prescribed by a doctor, other than vitamins?
(IF YES) Is your child’s need for prescription medicine because of any medical, behavioral, or other health condition?
(IF YES) Is this a condition that has lasted or is expected to last 12 months or longer?
Is your child limited or prevented in any way in his or her ability to do the things most children of the same age can do?
(IF YES) Is your child’s limitation in abilities because of any medical, behavioral, or other health condition?
(IF YES) Is this a condition that has lasted or is expected to last 12 months or longer?
Does your child need or get special therapy, such as physical, occupational, or speech therapy?
(IF YES) Is your child’s need for special therapy because of any medical, behavioral, or other health condition?
(IF YES) Is this a condition that has lasted or is expected to last 12 months or longer?
Does your child have any kind of emotional, developmental, or behavioral problem for which he or she needs treatment or counseling?
(IF YES) Has your child’s emotional, developmental, or behavioral problem lasted or is it expected to last 12 months or longer?

NOTE: For households with more than one child, the phrase ‘‘does your child’’ was replaced with ‘‘do any of your children.’’ Affirmative answers were followed by a question asking for the names or
ages of the children with that particular health care consequence. The followup questions were then asked separately for each named child.
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APPENDIX D
AN EVALUATION OF THE SATH SAMPLING BIASES

Table 25. 2001 characteristics of interviewed versus eligible but non-interviewed
SATH respondents
Interviewed
Characteristics

n
(1865)

%

Eligible but
not-interviewed
n
%
(9068)

Child’s Age in 2001 (y)
14
487
2268
"#$%
15
499
2416
"#$(
16
483
2368
"&$)
17
396
2016
"%$"
Child’s Race/ethnicity
Non-Hispanic White
1,623
7208
(*$"
Non-Hispanic Black
86
745
+$#
Hispanic
71
526
,$(
Non-Hispanic Other
81
543
+$+
Child’s Gender
Male
1,011
5012
&+$,
Female
852
4049
+&$*
Family Poverty Level
<100% of FPL
95
989
&$#
100-199% FPL
267
%&$( 1,651
200-399% FPL
671
,)$* 3,006
At or above 400% FPL
658
2485
,($)
Maternal Education
Did not graduate high school
65
636
,$#
High school graduate/ GED
1,749
)#$+ 8,086
Child’s health affects ability to
do things in past 12 mths
Not at all to somewhat
1654
8061
()$"
A great deal
200
930
%'$(
Stability of child’s health needs
Needs are usually stable
1288
5951
#)$&
Needs change all the time/
565
3054
,'$&
once in awhile
***: p <.001; ** p<.005; * p <.05
Note: Totals may not sum to 100% because of rounding.

Odds

(95% CI)

"&$'
"#$#
"#$%
""$"

1.06 (0.95,1.19)
1.01 (0.90,1.13)
0.99 (0.88,1.11)
0.94 (0.84,1.06)

*)$)
($,
&$(
#$'

1.72
0.54
0.64
0.71

(1.48,1.98)***
(0.43,0.68)***
(0.50,0.83)***
(0.56,0.90)**

&&$,
++$*

0.96
1.04

(0.87,1.06)
(0.94,1.15)

%"$"
"'$,
,*$'
,'$#

0.43
0.74
1.12
1.45

(0.35,0.53)***
(0.64,0.85)***
(1.01,1.25)*
(1.30,1.61)***

*$,
)"$*

0.47
2.12

(0.36, 0.61)***
(1.63,2.75)***

()$*
%'$,

0.95
1.05

(0.81,1.12)
(0.89,1.23)

##$%

1.17

(1.05,1.30)**

,,$)

0.85 (0.77,0.95)**
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Table 26. Presence of key risk and protective factors in 2001 for interviewed versus eligible but noninterviewed SATH respondents

Factors

Interviewed
n
%
(1,865)
1,166
"#$%
1,814
()$%
1,754
(#$%
1,618
*($"
1,264
)+$#
1,649
(+$+
1,007
')$+
1,698
(+$"
1,713
(,$+
861
*+$+
66
%)$%
1,250
),$+
552
,($*
314
+"$(
308
+"$"
124
"$)

Eligible, not
interviewed
n
%
(9,068)
5,278
"&$'
8,553
(#$%
8,051
*($&
7,328
*"$"
5,935
)+$#
7,572
*($+
4,409
',$+
8,097
(&$&
7,943
**$+
3,812
)($#
346
%%$%
5,568
")$&
3,177
%'$'
2,027
,,$'
1,817
,&$,
733
*$+

Adequate Insurance
Has insurance at time of survey
No gaps in coverage in past 12 months
Insurance usually/always met child’s needs
Costs not covered by insurance are reasonable
Insurance allows child to see providers
Care in a medical home
Has a usual place for sick and well child care
Has a personal doctor or nurse
No difficulties obtaining needed referrals
Receives needed care coordination
Care is family-centered
Financial burden
Child’s health care causes financial problems
Family members cut work to care for child
Family members stop working to care for child
Family needs additional income for child’s
252
1,629
+%$'
medical care
***: p <.001; ** p<.005; * p <.05
Note: Totals may not sum to 100% because of rounding or legitimate skips.

+*$+

Odds

(95% CI)

1.18
2.14
2.02
1.34
1.00
1.24
1.23
1.21
1.58
1.11
1.19
1.27
0.77
0.70
0.79
0.81

(1.06,1.31)**
(1.60,2.87)***
(1.64,2.48)***
(1.14,1.57)**
(0.89,1.12)
(1.04,1.48)*
(1.11,1.36)***
(1.02,1.45)*
(1.32,1.89)***
(0.94,1.31)
(0.86,1.66)
(1.13,1.42)***
(0.69,0.86 )***
(0.61,0.80)***
(0.69,0.90)***
(0.66,0.98)*

0.71

(0.61,0.82)***
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Table 27. Presence of health care needs in 2001 for interviewed versus eligible but non-interviewed SATH
respondents
Health Service Need
Care from a specialist doctor
Prescriptions
Physical, occupational or speech therapy
Mental health care or counseling
Substance abuse treatment or counseling
Home health care
Eyeglasses or vision care
Hearing aids or hearing care
Mobility aids or devices
Communication aids or devices
Medical supplies
Durable medical equipment
Prescription medication only
Note: ***: p <.001; ** p<.005; * p <.05

Interviewed
n
%
(1865)
1,090
'*$"
1,706
(+$"
346
+*$"
491
,"$'
48
,$"
57
%$+
969
',$&
58
%$+
150
*$+
49
,$"
455
,#$#
135
)$,
217
++$(

Eligible, not
interviewed
n
%
(9068)
4,936
'#$"
8,084
*($#
1,422
+'$)
2,920
%,$%
497
'$'
328
%$"
4,471
#($'
333
%$)
567
"$%
128
+$#
2,123
,%$'
588
"$'
1,023
++$'

Odds (CI)
1.17
1.29
1.22
0.75
0.45
0.84
1.11
0.84
1.31
1.89
1.05
1.12
1.03

(1.06,1.30)**
(1.08,1.54)**
(1.08,1.39)**
(0.67,0.84)***
(0.34,0.61)***
(0.63,1.12)
(1.00,1.23)*
(0.63,1.12)
(1.09,1.58)**
(1.35,2.63)***
(0.94,1.18)
(0.93,1.37)
(0.89,1.21)
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APPENDIX E
CORRELATION MATRIX FOR THE SATH HEALTH OUTCOMES

Table 28.

Tetrachoric correlation matrix for the SATH health outcomes.
General
Health

Disability

SHCN

Daily Living
Needs

General Health

1.0000

Disability

.5230

1.0000

.4032

.8276

1.0000

Daily Living Needs

.4315

.7771

.8691

1.0000

Activity
Limitations

.4233

.7274

.6981

.6576

SHCN

Activity
Limitations

1.0000
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