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Health-Care Quality Measurement and Improvement Efforts for
Children with Autism Spectrum Disorder in the United States

Recent population estimates suggest that approximately 1 in every 88 US children
has an autism spectrum disorder (ASD), and the prevalence of this disorder is
increasing (Centers for Disease Control and Prevention [CDC] 2012; Kogan et al.
2009). Given the number of children who are affected by ASD and the impact of the
condition on their families and communities, measuring health-care quality for
children with ASD has gained increased importance (Baron-Cohen et al. 2009;
Boyle et al. 2011; Shieve et al. 2012). Recent health-care legislation has empha-
sized the importance of quality measurement for children with autism specifically
(e.g., the Combating Autism Reauthorization Act of 2011) and also as part of the
larger population of children with special health-care needs (CSHCN) (e.g., the
Children’s Health Insurance Program Reauthorization Act of 2009 and the Patient
Protection and Affordable Care Act of 2010). Based on the federal Maternal and
Child Health Bureau (MCHB) definition of children with special health-care needs
(CSHCN) (McPherson et al. 1998), here, CSHCN are those who experience any
type of chronic physical, developmental, behavioral, or emotional condition (hav-
ing lasted or expected to last at least 12 months) for which they require health and
related services of a type or amount above those required by children generally.
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When children with ASD receive high-quality care, both they and their families
may have improved health outcomes and functional status (Kogan et al. 2008;
Perrin 2012). For example, findings from a study conducted by Kogan et al. (2008)
demonstrated that children with ASD who received care within a medical home had
family members who were less likely to experience financial and employment
impacts compared to children with ASD who lacked a medical home. Others
have found that the receipt of care within a medical home may also enhance patient
experiences of care as well as shared decision-making between providers and
families of children with ASD (Brachlow et al. 2007; Golnik et al. 2012; Hyman
and Johnson 2012; Kogan et al. 2008; Sheldrick and Perrin 2010).

Lifetime costs, including those related to health care, have been found to exceed
one million dollars for children with ASD (Leslie and Martin 2007). Despite this,
children with ASD unfortunately receive some of the lowest quality of care of all
CSHCN. For instance, a recent study revealed that only 22.8 % of children with
ASD met a minimum quality of care index indicating that they had (1) adequate
health insurance, (2) at least 1 preventive medical care visit in the past year, and
(3) received care meeting baseline criteria for being a medical home (Bethell et al.
2011). This was the lowest rate of any of the 22 health conditions examined in the
study. To elucidate why children with ASD may experience poor health-care
quality, previous research has examined health-care quality for children with
ASD and its associations with the sociodemographic characteristics of children
and their families (Begeer et al. 2009; Liptak et al. 2008; Mandell et al. 2009;
Montes and Halterman 2011); condition severity (Bethell et al. 2011); complexity
of health-care needs (Ahmedani and Hock 2012; Bethell et al. 2011); risk and
protective factors interconnected with the home, school, and neighborhood envi-
ronments (Kalkbrenner et al. 2011); and programs and policies in the state or county
of residence (Mandell et al. 2012; Thomas et al. 2012). Still, a comprehensive
report on the health and quality of care among children with ASD compared to other
CSHCN and compared to the general US pediatric population has not yet been
established from which systemic improvements may be monitored over time.

Thus, this chapter takes a comprehensive approach to profiling health-care
quality related to the health-care needs of children with ASD and reviews actual
health-care quality experienced by children with ASD who have qualified as
CSHCN on the Children with Special Health Care Needs Screener (referred to
herein as CSHCN + ASD) in two national surveys. The CSHCN Screener is a five-
item parent-completed tool that identifies children who currently experience one or
more of five common health consequences due to a physical, mental, behavioral, or
other type of health condition that has lasted or is expected to last at least 12 months
(Bethell et al. 2002; Bramlett et al. 2009). Unsurprisingly, nearly all children whose
parents report that they currently have ASD qualify as CSHCN, because of the
condition’s impact on their functioning and health-care needs for specialized
services (Ahmedani and Hock 2012; Bethell et al. 2011; Boulet et al. 2009; Bryson
et al. 2008; Gurney et al. 2006; Joshi et al. 2010; Kogan et al. 2009; Narendorf et al.
2011). Analyses in this chapter compare CSHCN + ASD to other CSHCN (referred
to herein as CSHCN-ASD) and children without special health-care needs
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Fig. 1 MCHB’s system of care for children with special health-care needs. This figure depicts the
relationship between the MCHB core outcomes comprising the system of care for CSHCN and
their families

(referred to herein as non-CSHCN). Data were gathered from the 2009-2010
National Survey of Children with Special Health Care Needs (NS-CSHCN) and
the 2007 National Survey of Children’s Health (NSCH). The NS-CSHCN and
NSCH provide population-based national- and state-level estimates on a wide
range of child health, quality of care, and family and community factors imperative
to shaping programs and policies (Kogan et al. 2012). Detailed survey methodology
is provided in the technical methods appendix and may also be accessed online at
www.childhealthdata.org. A synopsis of the analytic strategy employed is provided
in Text Box A.

This chapter’s key findings profile US CSHCN + ASD with respect to their
(1) sociodemographic characteristics and health-care needs, (2) ASD health and
related impacts at both the child and family level, (3) health services needs and
utilization, (4) child and family risk and protective factors for healthy development,
and (5) access to and quality of health care received, using the federal MCHB
System of Care for CSHCN framework that includes six age-relevant core out-
comes (Fig. 1).

Text Box A. Analytic Strategy

National population prevalence for all health and quality of care variables
was weighted to represent the noninstitutionalized populations of US children
and CSHCN. Given the uncertainty of autism diagnosis in early childhood,
analyses were limited to children aged 3—17 years (Kogan et al. 2008; Kogan
et al. 2009). The statistical significance of differences observed between
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CSHCN + ASD and CSHCN-ASD using 2009-2010 NS-CSHCN data as well
as between CSHCN + ASD, CSHCN-ASD, and non-CSHCN using 2007
NSCH data was assessed using bivariate and multivariate analyses. For
bivariate (unadjusted) analyses, chi-square tests of statistical differences
were used with a P < .05 level of significance.

An initial series of logistic regression analyses included ASD status using
the 2009-2010 NS-CSHCN data and CSHCN + ASD status using the 2007
NSCH data. For regression analyses with the 2009—2010 NS-CSHCN data,
the reference variable was CSHCN-ASD. For regression analyses with the
2007 NSCH data, CSHCN-ASD and non-CSHCN were used as reference
variables as noted in the findings. In all regression analyses, child age, sex,
race, ethnicity, primary household language, household income, and US
geographic region were controlled for unless otherwise indicated. Regression
results for each variable included in these models are available, though not
fully reported here due to space limitations.

An additional series of logistic regression analyses were conducted using
the 2009-2010 NS-CSHCN data to further examine the relationships between
several key health system performance variables and other select variables.
For these analyses, the following independent variables were used: health
insurance type, health insurance adequacy, and presence of a medical home.
These three variables were added to the regression models, except in cases
where one or more of these variables was the dependent variable or was
included in the dependent variable. Referent groups used were CSHCN +
ASD with private health insurance only, with adequate health insurance, or
who received care within a medical home. These variables were added to the
aforementioned logistic regression analyses such that the same set of
sociodemographic factors were also adjusted for unless otherwise indicated.
For all analyses, adjustment to standard errors to account for weighting,
clustering, stratification, and increased variability that result from the com-
plex sampling design of the NS-CSHCN and NSCH was made with the SPSS
19 Complex Sample Module (SPSS Inc, Chicago, IL).

US Children with Autism Spectrum Disorder and Special Health-
Care Needs

ASD Prevalence and Severity

According to 2007 NSCH findings previously reported by Kogan et al. (2009), the
overall prevalence of ASD among US children aged 3—17 years is 1.1 %, or an
estimated 673,000 children nationwide. More recent findings from the 2009-2010
NS-CSHCN reveal that an estimated 820,000 US CSHCN age 3-17 years
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have ASD. Though the difference between the 2007 NSCH and 2009-2010
NS-CSHCN ASD prevalence rates among US CSHCN may in part be attributed
to the methodological differences that exist between the NS-CSHCN and NSCH
(Bethell et al. 2008); prevalence may have actually increased due to ongoing ASD
diagnostic criteria modifications and screening processes (Johnson and Myers
2007; Hertz-Picciotto and Delwiche 2009), changing exposure to an array of risk
factors (Kinney et al. 2010; Shelton et al. 2010), and other temporal and environ-
mental factors (Ratajczak 2011; Rice 2011). Slightly over half of CSHCN + ASD
were reported to have moderate or severe ASD by their parents according to
findings from both the 2009-2010 NS-CSHCN (50.5 %) and 2007 NSCH
(53.5 %); this is likely an underestimate since parents tend to conservatively report
the severity of conditions that their children experience (Simon et al. 2008).

Sociodemographic Characteristics

The sociodemographic characteristics of US CSHCN + ASD relative to CSHCN-
ASD age 3-17 years are presented in Table 1; sociodemographic findings for
children with ASD relative to all US children aged 3—17 years have been previously
reported (Kogan et al. 2009). To summarize, CSHCN + ASD were significantly
more likely than CSHCN-ASD to be male (80.4 %; P < .001), live in a household
with two biological or adoptive parents (61.9 %; P = .001), have at least one parent
who achieved more than a high school education (76.3 %; P < .001), and reside in
the northeastern or western regions of the United States (45.7 %; P < .001).
CSHCN + ASD were also significantly less likely to have private health insurance
(45.8 %) than CSHCN-ASD (54.2 %; P < .001).

Special Health-Care Needs and Multiple Conditions

In general, CSHCN + ASD were more medically complex than CSHCN-ASD
(Table 1). While some CSHCN experienced conditions that are largely managed
by prescription medications, nearly all (97.4 %) CSHCN + ASD required additional
services to manage their health conditions, such as specialized therapy or mental
health counseling. CSHCN + ASD were also more likely than other CSHCN to
have multiple conditions: 56.2 % of CSHCN + ASD had four or more conditions,
from a list of 20 specific health conditions asked about in the NS-CSHCN, com-
pared to 13.3 % of CSHCN-ASD (AOR 10.77, [9.25-12.54]; P < .001). These
findings align with previous research demonstrating that children with ASD have
greater health-care needs (Boulet et al. 2009; Narendorf et al. 2011) in addition to
a higher likelihood of experiencing multiple conditions, particularly psychiatric
conditions, relative to other children (Joshi et al. 2010; Kogan et al. 2009; Kohane
et al. 2012; Levy et al. 2008; Simonoff et al. 2008).
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Table 1 Characteristics of children represented in the 2009—2010 National Survey of Children
with Special Health Care Needs®. This table includes the weighted prevalence of
sociodemographic characteristics as well as complexity of service needs and comorbid conditions
among US CSHCN + ASD and CSHCN-ASD based on 20092010 NS-CSHCN data

CSHCN-ASD CSHCN + ASD
Child characteristics® (n = 33,948) (n = 3,025)
Percentage (estimated number of CSHCN age 3—17 years) 89.5 (9.2 million) 8.1 (824,744)
Age (P < .001 for differences across ASD status

groups)©

3-5 years (n = 5,041) 14.4 16.7
6-8 years (n = 7,122) 18.4 21
9-11 years (n = 8,626) 22.6 26.2
12—14 years (n = 8,268) 21.8 20.9
15-17 years (n = 8,769) 22.8 15.2
Sex (P < .001 for differences across ASD status

groups)©

Female (n = 15,064) 42.5 19.6
Male (n = 22,694) 57.5 80.4
Race (P < .001 for differences across ASD status groups)®

White NH (n = 26,484) 60 63.3
Black NH (n = 3,702) 16.3 10.2
Hispanic (n = 4,132) 16.2 15.8
Other race NH (n = 3,508) 7.5 10.7

Ethnicity/household language (P = .120 for
differences across ASD status groups)®

Hispanic, English household language (n = 3,087 ) 10.7 11.6
Hispanic, Spanish (n = 1,045 ) 5.5 4.2
Non-Hispanic (n = 33,694 ) 83.8 84.2

Household income (P < .001 for differences across
ASD status groups)©

0 %99 % FPL (n = 6,305) 21.3 18.5
100 %—199 % FPL (n = 7,244) 21.8 219
200 %-399 % FPL (n = 11,895) 28.6 31.6
>400 % FPL (n = 12,382) 28.3 28

Health insurance type (P < .001 for differences across
ASD status groups)©

Public insurance only (n = 10,449) 34.9 33.5
Private insurance only (n = 22,148) 54.2 45.8
Both public and private insurance (n = 2,690) 7.2 18.0
Uninsured (n = 1,105) 3.7 2.8

Family structure (P < .001 for differences across ASD
status groups)©

2 biological or adoptive parents (n = 23,412) 55.7 61.9
2 parents, >1 stepparent 10.4 7.8
Single mother 26 22.5
Other family structure 7.8 7.8

(continued)
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Table 1 (continued)

CSHCN-ASD CSHCN + ASD
Child characteristics® (n = 33,948) (n = 3,025)
Highest level of education achieved by parent in
household (P < .001 for differences across ASD status
groups)©
Less than high school (n = 1,976) 10.9 7.7
High school graduate (n = 5,608) 20 16
More than high school (n = 30,242) 69.1 76.3
US geographic region (P < .001 for differences across
ASD status groups)©
Northeast (n = 6,659) 17.5 23
Midwest (n = 8,900) 23.5 20.8
South (n = 12,709) 39.9 33.6
West (n = 9,558) 19.1 22.7
Complexity of special health-care needs and
multiplicity of conditions (P < .001 for differences
across ASD status groups)®
Service need complexity: CSHCN who require multiple 56.7 97.4
types of special services, beyond primary prescription
medication management (n = 22,233)
Multiple conditions: >4 of 20 conditions assessed 13.3 56.2

(n =5,799)

®Raw n shown in parentheses below each characteristic. All percentages shown were weighted to
represent the noninstitutionalized population of children aged 3—17 years in the United States

s = actual/raw number of children sampled. The numbers do not add up to 100 % of the full
sample size due to missing values on some variables and/or rounding

“Assessed using a chi-square test of differences across the following three ASD status groups:
(1) never told the child had ASD (CSHCN-ASD), (2) current ASD (CSHCN + ASD), and (3) ever
told the child had ASD but child does not currently have ASD (CSHCN-ever/not current ASD)

Quality of Care Relevant Health Impact of ASD on Children and
their Families

The functional status and daily activities of CSHCN + ASD are important health
outcomes that are potentially impacted by the health-care quality they receive.
Here, five measures of child functioning along with three measures of financial and
employment impacts on families from the 2009-2010 NS-CSHCN were evaluated
for CSHCN + ASD, including discrepancies among various subgroups. Key find-
ings are displayed in Fig. 2.

Impact on Child Functioning and Activities

Overall, CSHCN + ASD experienced greater impacts on functioning and daily
activities than did CSHCN-ASD: CSHCN + ASD had 8.23 times higher adjusted
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B CSHCN+ASD (n= 3025)

Impact on Child

Child missed 11 or more days of school in the past 12
months (age 5-17 years)

Child’s medical, behavioral, or other health condition(s)
interfere with his or her ability to attend school on a
regular basis (age 5-17 years)

Child’s medical, behavioral, or other health condition(s)
interfere with his or her ability to participate in sports,

B CSHCN-ASD (n= 33 948)

17.1%
15.1%

AOR: 1.25 (1.02-1.53)

22.6%

AOR: 1.79 (1.46-2.19)
16.1%

65.4% AOR: 6.00 (5.15-6.99)

clubs, or organized activities (age 5-17 years)

Child’s condition(s) consistently affected his or her daily

68.2% AOR: 8.23 (7.12-9.51)
activities often a great deal

91.8% AOR:1 8.21 (14.87-22.31)

Child experiences > 4 functional difficulties

Impact on Family

Family menber avoided changing jobs because of
concerns about maintaining child’s health insurance

30.8%  AOR: 2.29 (1.97-2.66)

Family member cut-back and/or stopped working 57.1% AOR:5.32 (4.61-6.13)

Family experienced financial problems due to child’s
health care needs

43.2%  AOR: 3.36 (2.90-3.89)

0% 20% 40% 60% 80% 100%

Fig. 2 Impact of ASD on children and families from the 2009-2010 National Survey of
Children with Special Health Care Needs. (Measures were computed for CSHCN age 3-17
years, unless otherwise indicated. Raw n in parantheses. All odds ratios reported were adjusted
for child’s age, sex, race/ethnicity, household income, primary household language, and US
geographic region using logistic regression analysis unless otherwise specified. For all AORs,
the referent group was CSHCN who were never told they have ASD.) This figure depicts the
weighted prevalence and adjusted odds ratios of CSHCN+ASD relative to CSHCN-ASD who
were impacted by their conditions in their daily activities in addition to those who
experienced family-level impacts related to employment and finances based on 2009-2010
NS-CSHCN data

odds of having conditions that consistently affected their activities often or a great
deal in comparison to CSHCN-ASD (95 % CI, 7.12-9.51). Strikingly, CSHCN +
ASD also had 18.21 greater adjusted odds of experiencing four or more functional
difficulties from a list of 14 specific difficulties (e.g., difficulty with self-care
activities, behavior problems, and hearing difficulties even when using hearing
aids) relative to CSHCN-ASD (95 % CI, 14.87-22.31). ASD was also found to
interfere with children’s participation in extracurricular activities (AOR: 6.00,
[5.15-6.99]) and school attendance (AOR: 1.79, [1.46-2.19]).

Quality of care for CSHCN + ASD impacted functioning: CSHCN + ASD who
did not receive care within a medical home had 1.65 greater adjusted odds of being
consistently affected in their daily activities due to their conditions compared to
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those CSHCN + ASD who received care within a medical home (95 % CI,
1.23-2.21). Health insurance adequacy was also associated with functioning for
CSHCN + ASD: CSHCN + ASD with inadequate insurance were more likely than
CSHCN-ASD to have missed 11 or more school days (AOR 1.79, [1.22-2.63]).

Impact on Family

Previous research suggests that parental stress, health, and well-being may also be
associated with child health status and development (Krakowiak et al. 2012;
Victorino and Gauthier 2009). Results from the 2007 NSCH show that having
a child with ASD is associated with poorer parental health: compared to children
who do not qualify as CSHCN (non-CSHCN), CSHCN + ASD had lower adjusted
odds of having fathers with excellent or very good physical and mental health
(AOR 0.56, [0.38—0.83]) or having mothers with excellent or very good physical
and mental health (AOR 0.37, [0.26-0.51]). As demonstrated by previous research
(Schieve et al. 2011) and confirmed here, CSHCN + ASD (53.9 %) were also more
likely to have parents who often experienced stress from parenting compared to
non-CSHCN (8.1 %; AOR: 16.47, [11.40-23.81]).

Families of CSHCN + ASD are more likely to experience difficulties with
employment and finances (Cidav et al. 2012; Kogan et al. 2008). Analyses here
show that compared to CSHCN-ASD, CSHCN + ASD had higher adjusted odds of
having a family member who cut back and/or stopped working due to the child’s
condition(s) (AOR: 5.32, [4.61-6.13]), having a family member who avoided
changing jobs because of concerns about maintaining the child’s health insurance
(AOR: 2.29, [1.97-2.66]), and having a family member who experienced financial
problems due to the child’s health-care needs (AOR: 3.36, [2.90-3.89]). When
CSHCN + ASD were adequately insured, impacts were lessened: CSHCN + ASD
whose insurance coverage was inadequate had higher adjusted odds of having
family members who cut back and/or stopped working (AOR: 1.87, [1.40-2.49])
and who experienced financial problems (AOR: 3.23, [2.41-4.33]) compared to
CSHCN + ASD whose insurance was adequate. The quality of a child’s health care
also impacted family finances and employment: among CSHCN + ASD, those who
did not receive care within a medical home had 2.21 greater adjusted odds of having
families who experienced financial problems due to the child’s condition(s) (95 %
CI, 1.57-3.13) and 1.47 greater adjusted odds of having family members who cut
back and/or stopped working because of the child’s condition(s) (95 % CI,
1.10-1.97) relative to CSHCN + ASD who received care within a medical home.

Quality of Care Relevant Risk and Protective Factors for Children
with ASD

Risk and protective factors in early childhood influence a child’s long-term devel-
opmental trajectory and are essential to address in the context of high-quality health
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Table 2 Family and community protective indices from the 2007 National Survey of Children’s
Health. This table is based on 2007 NSCH data comparing the prevalence and adjusted odds ratios
of CSHCN + ASD to CSHCN-ASD and non-CSHCN (referent group) on the three contextual
indices of protective home environment, factors promoting school success, and neighborhood
safety and support

CSHCN +

Non-CSHCN CSHCN-ASD ASD Adjusted odds
Variable® (n =60,856) (n=15958) (n=2863) ratio (95 % CI)°
Contextual indices
Met all protective home 27 22.1 154 0.48 (0.30-0.76)
environment index criteria
Met all factors promoting 62.7 52.5 34.7 0.28 (0.17-0.44)
school success index criteria
Met all neighborhood safety 51.6 49.1 42.6 0.67 (0.47-0.96)

and support index criteria

*Measures were computed for children aged 3-17 years unless otherwise indicated. Raw n in
parentheses

"Shows AOR for CSHCN + ASD compared to non-CSHCN. Adjusted for child’s age, sex, race/
ethnicity, household income, primary household language, and geographical region using logistic
regression analysis unless otherwise specified

care (Fine and Kotelchuck 2010; Forrest and Riley 2004; Halfon and Hochstein
2002). Essential factors influencing health are contextual and time sensitive in
nature, exerting the greatest influence on the health of children in their homes,
schools, and neighborhoods during certain developmental periods. At a population
level, the systemic effects of such factors may determine disparities or equity in
health and quality of care. For this reason, select risk and protective factors with
special relevance for health-care quality among CSHCN + ASD were examined
using three previously reported on indices of home, school, and neighborhood
environmental factors (Table 2; Text Box B). Two age-relevant indices of protec-
tive home environment and neighborhood safety and support contextual factors
were constructed from the 2007 NSCH (Text Box B), as previously documented
and reported on for all US CSHCN and non-CSHCN (US Department of Health and
Human Services, Health Resources and Services Administration [HRSA], MCHB,
2011). A third index of factors promoting school success was used (Text Box B),
previously constructed and reported on for all US CSHCN and non-CSHCN
(Bethell et al. 2012). However, data from these indices have not been reported on
specifically among CSHCN + ASD relative to CSHCN-ASD and non-CSHCN.

Text Box B. Overview of Protective Home Environment, Factors Promoting
School Success, and Neighborhood Safety and Support Index Criteria
Protective home environment index included the following age-relevant
criteria: (1) no exposure to household smoking, (2) family shares some meals
on four or more days per week, (3) child watches less than 2 hours of television
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per day (age 1-17), (4a) child is read/sung to every day (age 0-5), (4b) child
has no television in bedroom (age 6—17), (5a) child was breastfed ever (age
0-5), (5b) child usually/always does required homework (age 6-17), and (6b)
parents of child have met most/all of child’s friends (age 6-17).

Promoting school success index was assessed for children aged 6—17
years and included three criteria: (1) child is usually/always engaged in
school, (2) child participates in extracurricular activities, and (3) child usu-
ally/always feels safe at school.

Neighborhood safety and support index included four criteria: (1) neigh-
borhood is usually/always safe, (2) neighborhood is experienced as support-
ive, (3) neighborhood includes three or more amenities essential to childhood,
and (4) school-age children usually or always feel safe at school (age 6-17).

Home, School, and Neighborhood Contextual Factors

Across the three indices reflective of factors influencing child and family health in
the home, school, and neighborhood environments, 2007 NSCH results reveal that
CSHCN + ASD are less likely than non-CSHCN to meet all age-relevant criteria
(Table 2).

Specifically, CSHCN + ASD (15.4 %) were significantly less likely to meet the
minimum criteria used to indicate a protective home environment compared to both
CSHCN-ASD (22.1 %, P = .05) and non-CSHCN (27 %, P < .01). After adjusting
for sociodemographic characteristics, the difference between CSHCN + ASD and
non-CSHCN remained (AOR 0.48, [0.30-0.76]). CSHCN + ASD who were Black
and non-Hispanic (AOR: 0.07, [0.01-0.61]) or who had public health insurance
(AOR: 0.26, [0.10-0.67]) had lower adjusted odds of meeting all age-relevant
protective home environment index criteria when compared to those who were
White and non-Hispanic (NH) or who had private sector health insurance.

Approximately one in three school-age CSHCN + ASD (34.7 %) experienced
each of the three factors included in the promoting school success index, representing
a lower adjusted odds compared to non-CSHCN (AOR 0.28, [0.17-0.44]). CSHCN +
ASD (34.7 %) were also significantly less likely to meet the factors promoting school
success criteria relative to CSHCN-ASD (52.5 %, P <.01). Health insurance ade-
quacy was associated with whether or not CSHCN + ASD met the factors for
promoting school success criteria such that CSHCN + ASD with inadequate insur-
ance were less likely to meet these criteria than those with adequate health insurance
(AOR: 0.38, [0.19-0.76]), perhaps indicative of the important role health-care
services can play to improve school attendance and success.

Likewise, relative to non-CSHCN, CSHCN + ASD had lower adjusted odds of
meeting neighborhood safety and support criteria (AOR 0.67, [0.47-0.96]).
Among CSHCN + ASD, those who did not meet neighborhood safety and support
index criteria were more likely to lack care within a medical home than those who
met neighborhood safety and support criteria (AOR: 2.46, [1.36—4.44]). A similar
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pattern of results was recently found among the broader population of US children
by Aysola et al. (2011), reinforcing that pediatric health-care quality improve-
ment may yield the furthest reaching benefits when synergistically and holisti-
cally driven throughout the health-care system including from the community
level upward.

Health Services Needs and Utilization of Health-Care and Related
Services

In addition to the substantial and potentially modifiable impact of ASD on children
and their families, CSHCN + ASD generally experienced greater need and unmet
need both for specific health services and equipment as well as family support
services (Ahmedani and Hock 2012; Bitsko et al. 2009, Brachlow et al. 2007,
Brown et al. 2011; Kogan et al. 2008; Mandell 2008; McGrath et al. 2009; Ming
et al. 2011; Montes et al. 2009; Pringle et al. 2012; Shattuck et al. 2011). Table 3
summarizes the prevalence of specific health service needs, unmet needs, and
utilization among CSHCN + ASD compared to CSHCN-ASD based on
2009-2010 NS-CSHCN results.

Specific Health Services Needs, Unmet Needs, and Utilization

The 2009-2010 NS-CSHCN primarily assesses child health service needs, unmet
needs, and utilization related to 14 specific services and equipment (e.g., mental
health care or counseling, home health-care services) as well as need and unmet
need for three family support services (e.g., respite care, family mental health
care, or counseling). Utilization of educational services is also included. Overall,
CSHCN + ASD experienced greater need for specific health services, being more
likely to need five or more of the specific services asked about (AOR: 2.73,
[2.35-3.17]). Three in four (75.4 %) CSHCN + ASD needed physical, occupa-
tional, or speech therapy compared to only 20.3 % of CSHCN-ASD (AOR: 12.00,
[10.34-13.93]). In comparison to CSHCN-ASD, those with ASD were also
significantly more likely to need communication aids or devices (AOR: 9.97,
[7.73-12.85]), home health-care services (AOR: 3.97, [2.93-5.37]), and mental
health-care or counseling services (AOR: 3.42, [2.96-3.94]). Though so many
CSHCN + ASD required specific health and support services, nearly 2 in 5
(38.2 %) had unmet needs for at least one of the 14 types of services assessed,
representing a 2.41 greater adjusted odds when compared to CSHCN-ASD (95 %
CI, 2.06-2.81).

Differences in service use and unmet need also extend to the families of CSHCN +
ASD: approximately one-quarter (25.4 %) of CSHCN + ASD had families who
needed respite care compared to 4.6 % of CSHCN-ASD (AOR: 7.02, [5.79-8.52]).
Findings from recent research have demonstrated that children with ASD whose
families receive needed respite care services may be less likely to utilize inpatient
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Table 3 Health services utilization among children represented in the 2009-2010 National
Survey of Children with Special Health Care Needs. This table includes the weighted prevalence
and adjusted odds ratios related to health services utilization among CSHCN + ASD compared to
CSHCN-ASD based on 2009-2010 NS-CSHCN data

CSHCN +
CSHCN-ASD ASD Adjusted odds
Variable® (n=133,948) (n=3,025) ratio (95 % CI)°
Measures of health-related service needs, unmet needs, and utilization
Child needs mental health care or counseling 26.8 53 3.42
services (2.96-3.94)
Child needs home health-care services 2.9 10.6 3.97
(2.93-5.37)
Child needs communication aids or devices 1.4 12.7 9.97
(7.73-12.85)
Child needs physical, occupational, or speech 20.3 75.4 12.00
therapy (10.34-13.93)
Child needs >5 specific health services 47.8 69.2 2.73
(2.35-3.17)
Child has >1 unmet need for any of the 14 22.6 38.2 2.41
specific health services (2.06-2.81)
Child had >1 visit to the emergency room in  38.7 34.7 0.87
the past 12 months (0.74-1.01)
Child uses alternative medicine or treatment 10 17.8 2.00
(1.68-2.39)
Family of child needs respite care services 4.6 254 7.02
(5.79-8.52)
Family of child needs mental health-care or ~ 10.7 26 3.11
counseling services (2.64-3.68)°
Family of child has >1 unmet need for any of 5.6 23.6 5.50
the three specific family support services (4.53-6.69)
Measures of special education and early intervention service utilization
Child received early intervention services at  30.4 46.8 1.90
any time before he or she was 3 years old (1.59-2.28)
Child receives special education services 23.9 80.6 12.88
(10.84-15.30)
Child has an individualized education program 27.9 90.1 22.44
(children aged 617 years)® (11.47-43.89)

*All measures were computed for CSHCN aged 3-17 years unless otherwise indicated
®Adjusted for child’s age, sex, race/ethnicity, household income, primary household language, and
geographical region using logistic regression analysis unless otherwise specified. For all AORs,
the referent group was CSHCN who were never told they have ASD unless otherwise indicated
“Primary household language was not adjusted for due to sample size limitations

9This measure and data are reported from the 2007 National Survey of Children’s Health

health care as a result of hospitalizations (Mandell et al. 2012). Similarly, CSHCN +
ASD had 3.11 greater adjusted odds of having families who needed mental health or
counseling services compared to CSHCN-ASD (95 % CI, 2.64-3.68). Despite this
heightened level of need, CSHCN + ASD had 5.5 greater adjusted odds of
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experiencing unmet need for one or more of three specific family support services
asked about in the 2009-2010 NS-CSHCN compared to CSHCN-ASD (95 % CI,
4.53-6.69).

Early Intervention and Special Education Utilization

Given that nearly all children with ASD have greater educational needs than other
children, it is generally expected that they will be more likely to receive special-
ized education services. Furthermore, early intervention and special education
services are federally mandated for all children with disabilities under the Indi-
viduals with Disabilities Education Act. Despite this, only 46.8 % of CSHCN +
ASD received early intervention services prior to age three according to findings
from the 2009-2010 NS-CSHCN. Although demand for early intervention ser-
vices has increased along with the prevalence of ASD among US children, the
requisite capacity specifically in terms of workforce may not exist to meet this
need (Wise et al. 2010). Findings improve for school-age CSHCN + ASD such
that 90.1 % had an Individualized Education Plan (IEP) to guide the provision of
special education services. However, consistent with previous research
(Pinborough-Zimmerman et al. 2012), only 80.6 % of CSHCN + ASD were
reported to actually receive special education services. These findings imply
that many CSHCN + ASD are not receiving the special education services they
are entitled to.

US Health System Performance and Quality of Care
for CSHCN + ASD

In order to place quality of care measurement into a national quality framework,
this analysis summarizes the performance of CSHCN + ASD in the context of the
MCHB System of Care Core Outcomes for CSHCN (US DHHS, HRSA, MCHB,
2008) (Table 4). These include shared decision-making between families and
health-care providers, receipt of care within a medical home, health insurance
coverage that was consistent and adequate over the past 12 months, whether or
not preventive medical and dental care were received, access and barriers to health
care, and health services for youth transition to adulthood. In addition, to provide an
overall measure of health-care quality, receipt of care meeting the minimum quality
of care index is provided.

MCHB Core Outcomes 1 and 2: Partners in Decision-Making and
Medical Home

Relative to CSHCN-ASD, CSHCN + ASD had lower adjusted odds of having
families who met criteria indicative of shared decision-making in their children’s
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Table 4 Health system performance and quality of care among children represented in the
2009-2010 National Survey of Children with Special Health Care Needs by ASD status. This
table includes the weighted prevalence and adjusted odds ratios for CSHCN + ASD relative to
CSHCN-ASD on the MCHB System of Care Core Outcomes for CSHCN in addition to core
outcome subcomponents and additional quality of care composite summary measures, such as the
minimum quality of care index based on 2009-2010 NS-CSHCN data.

CSHCN + Adjusted odds

CSHCN-ASD ASD ratio (95 %
Variable® (n=33948) (n=23,025 CI°
Overall health system performance
Child meets all minimum quality index criteria 31.5 16 0.39
(0.33-0.46)
Met all or all but one age-relevant System of 44.7 22.7 0.32
Care Core Outcomes (0.27-0.37)
Shared decision-making and medical home
Core outcome 1: family is a partner in decision- 71.6 56.8 0.51
making for child’s optimal health (0.44-0.59)
Core outcome 2: child receives ongoing, 453 23.6 0.35
comprehensive, coordinated care within (0.30-0.40)
a medical home
Child has usual source(s) for sick and well care 91 91.3 0.97
(0.77-1.23)
Child has a personal doctor or nurse 93.9 94.2 1.12
(0.86-1.47)
Child experiences problems obtaining needed — 22.7 29.1 1.53
referrals (1.22-1.92)
Child receives family-centered care 66.1 48.6 0.45
(0.39-0.52)
Child receives effective, needed care 42.8 35.1 0.39
coordination (0.34-0.46)
Health insurance quality
Core outcome 3: child has consistent and 61.3 49.3 0.60
adequate health insurance (0.52-0.69)
Child experienced gaps in health insurance 9.4 8.2 0.91
coverage during the past 12 months (0.71-1.16)
Child’s current health insurance is adequate 66.5 53.5 0.57
(0.49-0.66)
Receipt of preventive health care
Core outcome 4: child is screened early and 81.6 79.0 0.81
continuously for special health-care needs (not (0.68-0.96)
directly measured, assessed by enabling visits)
Child had at least 1 preventive medical visit 89.9 90.3 0.96
during the past 12 months (0.78-1.19)
Child had at least 1 preventive dental care visit 89.7 86.2 0.70
during the past 12 months (0.56-0.86)
Access and barriers to health care
Core outcome 5: child is able to easily access 67.5 43 0.34
community-based services (0.30-0.39)

(continued)
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Table 4 (continued)
CSHCN + Adjusted odds

CSHCN-ASD ASD ratio (95 %

Variable® (n=133948) (n=3,025 CD°

Child experiences difficulties and/or delays 31.9 55.3 2.79
receiving services (2.43-3.21)
Child experiences service delays due to gaining 9.8 21.7 2.68
eligibility for services (2.22-3.23)
Child’s needed services are not available in area 9.8 25.8 3.34

(2.80-3.98)

Family experiences difficulty getting the child 16.3 31.1 2.44
appointments for needed services (2.08-2.85)
Child experiences difficulties getting or delay of 14 28.9 2.62
services due to cost (2.22-3.10)
Child experiences trouble getting needed 7.8 20.9 3.31
information about needed services (2.72-4.03)
Child experiences difficulties or delays getting 2.8 39 1.55
needed services for other reason(s) (1.03-2.32)
Child’s parent experiences frustration getting 8.1 25.3 4.03
services for his or her child (3.34-4.85)
Health services for transition to adulthood

Core outcome 6: youth receive services needed 41.7 21.1 0.35

for transition to adulthood (age 12—17 years) (0.27-0.44)°
Anticipatory guidance for transition to adult 324 22.7 0.56

health care is provided (0.44-0.71)
Child’s doctor encourages self-management 80.4 48.1 0.22

skills (0.18-0.28)

*Measures were computed for CSHCN aged 317 years unless otherwise indicated

P Adjusted for child’s age, sex, race/ethnicity, household income, primary household language, and
geographical region using logistic regression analysis unless otherwise specified. The referent
group was CSHCN who were never told they have ASD unless otherwise indicated

“Primary household language was not adjusted for due to sample size limitations

health care, including having their child’s doctors discuss a range of health-care
options, encourage parents to ask questions or raise concerns, and respect the
parent’s treatment choices (AOR: 0.51, [0.44-0.59]).

The receipt of care within a medical home or as indicated by subcomponents
comprising the medical home composite measure (e.g., care coordination,
family-centered care) has frequently been used to assess pediatric health-care
quality, particularly for CSHCN + ASD (Brachlow et al. 2007; Golnik et al.
2012; Kogan et al. 2008; Sheldrick and Perrin 2010). According to the
2009-2010 NS-CSHCN, less than half (45.3 %) of CSHCN-ASD received care
within a medical home, and nearly half as many (23.6 %) CSHCN + ASD met
criteria for receipt of care within a medical home (AOR: 0.35, [0.30-0.40]). In
determining where the receipt of care within a medical home lags the most for
CSHCN + ASD compared to those without ASD, it is important to consider the
following five medical home subcomponents measured: (1) child has usual
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source(s) of sick and well care, (2) child has a personal doctor or nurse, (3) child
experiences no problems obtaining needed referrals, (4) child receives family-
centered care, and (5) child receives effective care coordination services when needed.

In looking at each of these subcomponents, CSHCN + ASD had 1.53 times
greater adjusted odds of experiencing problems obtaining needed referrals in
comparison to CSHCN-ASD (95 % CI, 1.22-1.92). Moreover, relative to
CSHCN-ASD, those with ASD also had lower adjusted odds of receiving family-
centered care (AOR: 0.45, [0.39-0.52]) as well as needed care coordination services
(AOR: 0.39, [0.34-0.46]). Among CSHCN + ASD, those with inadequate health
insurance were less likely than those with adequate insurance to have received
family-centered care (AOR: 0.40, [0.31-0.52]) and needed care coordination ser-
vices (AOR: 0.31, [0.23-0.42]). Together, these findings support previous research
documenting the need for systemic improvements that support the delivery of care
characteristic of the medical home concept for CSHCN + ASD (Carbone et al.
2009; Golnik et al. 2009).

MCHB Core Outcome 3: Health Insurance Quality

Consistent and adequate health insurance or lack thereof may serve to either help or
hinder access to quality care. CSHCN + ASD had lower adjusted odds of being
consistently and adequately insured (i.e., health insurance benefits met child’s
needs, covered costs to a reasonable extent, and enabled child to visit needed
providers) compared to CSHCN-ASD (AOR: 0.60, [0.52-0.69]). Among CSHCN +
ASD, those with public health insurance had higher adjusted odds of being
consistently and adequately insured relative to those with private insurance
(AOR: 1.75, [1.18-2.58]). No significant differences were found to exist between
CSHCN + ASD and CSHCN-ASD in terms of health insurance consistency.
However, CSHCN + ASD were found to have lower adjusted odds of having
adequate health insurance compared to CSHCN-ASD (AOR 0.57, [0.49-0.66]).
The breadth and type of health services required by CSHCN + ASD in relationship
to systemic shortcomings (e.g., lack of reimbursement, shortages in needed health
services) may contribute to the heightened likelihood of health insurance inade-
quacy among CSHCN + ASD (Ahmedani and Hock 2012; Kauss et al. 2003;
Thomas et al. 2012).

MCHB Core Outcome 4: Preventive Health Care to Enable Early and
Continuous Screening

The receipt of routine preventive medical and dental care is imperative to enabling
early and continuous screening of children for special health-care needs and/or
developmental risks or problems. CSHCN + ASD generally had lower adjusted
odds of having received recommended preventive medical and dental care com-
pared to CSHCN-ASD (AOR: 0.81, [0.68-0.96]). Among CSHCN + ASD, those
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with household incomes below the Federal Poverty Level (FPL) (AOR: 0.50,
[0.25-0.97]) or 100-199 % of the FPL (AOR: 0.47, [0.29-0.78]) were less likely
to have received preventive care compared to CSHCN + ASD with household
incomes of 400 % the FPL or higher. CSHCN + ASD also had lower adjusted
odds of having received one or more preventive dental care visit during the past
12 months relative to CSHCN-ASD (AOR 0.70, [0.56-0.86]). Child behavior, care
costs, and lack of insurance have been found to be barriers to the receipt of dental
care services among CSHCN + ASD (Lai et al. 2012).

MCHB Core Outcome 5: Access and Barriers to Health Care

Accessing appropriate care may be difficult for CSHCN + ASD: 55.3 % of
CSHCN + ASD experienced difficulties or delays receiving health services com-
pared to 31.9 % of CSHCN-ASD (AOR: 2.79, [2.43-3.21]). CSHCN + ASD were
specifically more likely than those without ASD to have experienced delays
or difficulties accessing health services for the following reasons: lack of eligibility
for services, lack of service availability in their geographic area, problems getting
appointments, prohibitive costs, trouble obtaining information about needed
services, or other reasons.

In light of their heightened level of unmet need for health-care services, it may
be expected that CSHCN + ASD had lower adjusted odds of being able to easily
access community-based services compared to CSHCN-ASD (AOR: 0.34,
[0.30-0.39]). Among CSHCN + ASD, those with public health insurance (AOR:
0.58, [0.38-0.88]) and inadequate health insurance (AOR: 0.37, [0.27-0.50])
were less likely to easily access community-based services compared to their
respective referent groups. Similarly, among CSHCN + ASD, those who lacked
care within a medical home had lower adjusted odds of being able to easily access
community-based services compared to those with a medical home (AOR: 0.24,
[0.17-0.33]).

Further, CSHCN + ASD had 4.03 greater adjusted odds of having parents who
experienced frustration getting their children needed health services compared to
CSHCN-ASD (95 % (1, 3.34—4.85). Among CSHCN + ASD, those with inadequate
health insurance (AOR: 2.35, [1.65-3.36]) or who did not receive care within
a medical home (AOR: 5.95, [3.55-9.98]) had higher adjusted odds of having
parents who experienced frustration accessing services for their children.

MCHB Core Outcome 6: Health Services for Transition to Adulthood

As CSHCN + ASD transition out of high school into adulthood, they are likely to
disengage in health-care services (Shattuck et al. 2011). For this reason, it is espe-
cially important that CSHCN + ASD receive health-care services to support
this transition. However, in comparison to other youth with special needs,
CSHCN + ASD aged 12-17 years had lower adjusted odds of receiving needed
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M CSHCN+ASD (n= 3025) B CSHCN-ASD (n= 33 948)
Core Outcome 1. Families of CSHCN are partners in 56.8% AOR: 0.51 (0.44-0.59)
shared decision-making for their children’s optimal i o e
health 71.6%

Core Outcome 2. CSHCN receive
ongoing, comprehensive, coordinated care within a
medical home

23.6% AOR: 0.35 (0.30-0.40)
45.3%

Core Outcome 3. CSHCN have consistent and 49.3% AOR: 0.60 (0.52-0.69)
adequate health insurance 61.3%

Core Outcome 4. CSHCN are screened early and 79.0%

continuously for special health care needs AOR:0.81(0.68-0.96)

81.6%
Core Outcome 5. CSHCN and their families are able to 43.0% AOR:0.34 (0.30-0.39)
easily access and use community-based services o
67.5%
Core Outcome 6. Youth receive needed services for 21.1% AOR:0.35 (0.27-0.44)3
transition to adulthood (CSHCN age 12—-17 years) o
41.7%
System of Care Composite: Met all or all but one age 22.7%  AOR:0.32 (0.27-0.37)

relevant System of Care Core Outcomes 44.7%

F
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Fig. 3 System of care performance by core outcome among CSHCN+ASD and CSHCN-ASD
from the 2009-2010 National Survey of Children with Special Health Care Needs (Measures were
computed for CSHCN age 3-17 years, unless otherwise indicated. All odds ratios reported were
adjusted for child’s age, sex, race/ethnicity, household income, primary household language, and
US geographic region using logistic regression analysis unless otherwise specified. For all AORs,
the referent group was CSHCN who were never told they have ASD. Primary household language
was not included in the regression model due to sample size limitations)

health services for their transition to adulthood including anticipatory guidance and
encouragement of self-management skills provided by their health-care providers
(AOR: 0.35,[0.27-0.44]). While four in five (80.4 %) CSHCN-ASD had doctors who
encouraged self-management skills, only 48.1 % of CSHCN + ASD received this
type of care (AOR: 0.22, [0.18-0.28]). CSHCN + ASD were also less likely than
CSHCN-ASD to have received anticipatory guidance from their health-care pro-
viders concerning the transition to adult health-care providers, how health-care needs
may change with age, and health insurance coverage in adulthood. Among CSHCN +
ASD, those with inadequate health insurance had lower adjusted odds of having
received transition to adulthood health services compared to those with adequate
insurance (AOR: 0.54, [0.33-0.86]). Additionally, CSHCN + ASD who did not
receive care within a medical home had lower adjusted odds of receiving such services
compared to those who received care in a medical home (AOR: 0.37, [0.23-0.60]).
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Summary of MCHB Core Outcomes and Minimum Quality of Care for
CSHCN with ASD

Across each of the MCHB System of Care Core Outcomes for CSHCN, those with
ASD generally fared worse than others without ASD (Fig. 3). Using a conserva-
tively defined system of care summary measure (i.e., meeting all or all but one of
the age-relevant core outcomes), just over two in five (44.7 %) of CSHCN-ASD met
this level of care, in contrast to less than half (22.7 %) of CSHCN + ASD (AOR:
0.32, [0.27-0.37]). In examining differences among subpopulations of CSHCN +
ASD according to health insurance type, health insurance adequacy, and receipt of
care within a medical home, potential areas for system improvement emerged in
relationship to each of the core outcomes and certain outcome subcomponents most
germane to the health and well-being of CSHCN + ASD.

The minimum quality of care index summarizes the percent of children who
received at least one preventive medical visit per year, had adequate health insur-
ance coverage, and received care in a medical home (Bethell et al. 2011). Using
new data from the 2009-2010 NS-CSHCN, only 16 % of CSHCN + ASD experi-
enced this minimum quality of care in the United States, approximately half the rate
of CSHCN-ASD (31.5 %; AOR 0.39, [0.33-0.46]).

Conclusion

Text Box C. Methodological Limitations
The following limitations should be considered in interpreting the findings
presented in this chapter:

Data from both the 2009-2010 NS-CSHCN and 2007 NSCH are based on
parent report, which has been shown to be a valid and reliable data
source on child health-care quality (Schmidt et al. 2002; Shaikh et al.
2012). While survey items were selected for validity and reliability,
information may still represent some self-report biases, which are
expected to tend in the direction of overly optimistic reports of health,
health-care needs, and quality of care.

Data presented are cross-sectional; therefore, associations, but not causal-
ity, can be inferred from the relationships examined.

Though the set of measures for which data are reported is extensive, it is
not exhaustive with respect to additional topical areas and issues that
are undeniably relevant to the health and system of care performance
among CSHCN + ASD.

Due to spatial limitations, additional findings regarding differences in
the health and quality of care between sociodemographic subgroups of
CSHCN + ASD as well as among CSHCN who ever had ASD are not
reported here.
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Autism spectrum disorder is a relatively common chronic disease among
children, and its prevalence is increasing. CSHCN + ASD have complex
health needs that often are not met by the existing health-care system. As
a result, in almost every domain assessed, CSHCN + ASD received poorer
health-care quality compared to other CSHCN. Very few CSHCN + ASD are
able to attain a minimal quality of care, and most do not meet criteria for the
MCHB System of Care Core Outcomes. Health care is particularly poor in
areas related to patient and family experiences of care and among CSHCN +
ASD who are poor, minority, or inadequately insured. As ASD becomes
a greater national health-care priority, objectively describing care and mea-
suring progress in the quality of care for CSHCN + ASD will become
important not just for CSHCN + ASD. Improvements in care for CSHCN +
ASD will require system-wide improvements in the capacity to integrate care
across settings (e.g., medical, community, school), across types of services
(e.g., developmental, medical, behavioral, mental, functional, educational),
and across the various health issues children with ASD often experience (e.g.,
ADHD, asthma). Such improvements will also enhance care quality for other
CSHCN and all children generally, where large gaps in quality also exist and
threaten the promotion of health for children over their lives.

Key Terms

Adequate Health insurance. Private and/or public health insurance that usually
provides benefits meeting the child’s health-care needs, covers health-care
costs to a reasonable extent, and allows the child to visit needed providers.

Care coordination. Services encompassing the following components: (1) receipt
of help perceived as needed to coordinate the child’s health care, (2) receipt of
additional help to coordinate the child’s health care if needed, (3) satisfaction
with communication among child’s doctor’s when needed, and (4) satisfaction
with doctors’ communication to school or programs when needed.

Children with special health-care needs. Children whose ongoing physical, behav-
ioral, or developmental condition(s) necessitate the use of health or related
services of a type or amount above those required by children generally.

Family-centered care. Care including the following components: (1) doctors/other
providers usually spend enough time with the child, (2) listen carefully to the
child’s parent(s), (3) are sensitive to family customs and values, (4) provide
information specific to the child’s health, and (5) help the family feel like
a partner in care.

Medical home. Characterized according to the collective presence of the following
health-care components: (1) usual source(s) of sick and well care, (2) personal
doctor or nurse, (3) no problems obtaining needed referrals, (4) receipt of
family-centered care, and (5) receipt of effective care coordination services.
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Minimum health-care quality. Characterized by the presence of all of the following

components: (1) receipt of one or more preventive medical care visit within the
past 12 months, (2) adequate health insurance coverage, and (3) receipt of care
within a medical home.

System of Care for CSHCN. Operationalized by the federal MCHB according to the

following six, age-relevant core outcomes: (1) families are partners in decision-
making, (2) children receive care within a medical home, (3) children have
consistent and adequate health insurance coverage, (4) children are screened
early and continuously for special health-care needs, (5) children’s families are
able to easily access community-based services, and (6) youth receive health
services for their transition to adulthood.

Key Facts

An estimated 1.1 % of US children aged 3—17 years have ASD.

Nearly all CSHCN + ASD (97.4 %) had complex health-care needs that required
multiple types of specialized health-care services.

More than two-thirds (68.2 %) of US CSHCN + ASD had health conditions that
affected their daily activities often or a great deal.

Over half (57.1 %) of US CSHCN + ASD had a family member who cut back
and/or stopped working due to the child’s health condition.

Parents of CSHCN + ASD were more likely to experience stress from parenting
compared to CSHCN-ASD.

Less than half of CSHCN + ASD received early intervention services before age 3.
Less than half (49.3 %) of CSHCN + ASD had consistent and adequate health
insurance coverage.

CSHCN + ASD were significantly less likely than CSHCN-ASD to have
received care within a medical home, particularly in terms of obtaining referrals,
care coordination services, and family-centered care.

More than half of CSHCN + ASD did not have care meeting criteria for the
MCHB'’s 6 System of Care Core Outcomes for CSHCN.

Only 16 % of CSHCN + ASD met criteria indicative of minimum health-care
quality.

Summary Points

CSHCN + ASD generally experience a greater burden of illness than CSHCN-
ASD in terms of the complexity of health-care needs they have, multiplicity of
conditions and functional difficulties, and effects their condition(s) have on their
functional status.

Disparities in health-care quality exist between CSHCN + ASD and CSHCN-
ASD across an array of measures.
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* Families of CSHCN + ASD are more greatly impacted than CSHCN-ASD with
respect to their employment and finances.

» Receipt of care within a medical home is associated with a reduced likelihood of
certain child- and family-level impacts among CSHCN + ASD.

* Lack of medical home and inadequate health insurance coverage further
decrease the likelihood of receipt of quality health care among CSHCN +
ASD.

» Parents of CSHCN + ASD are more likely to experience stress and are less likely
to experience excellent or good overall health status compared to CSHCN-ASD.

* CSHCN + ASD are less likely than those without ASD to meet criteria indicative
of protective home environment, factors promoting school success, and neigh-
borhood safety and support.

» Health-care disparities based on race/ethnicity, age, health insurance type, and
household income levels exist among CSHCN + ASD.

» Continuous monitoring of health care and related improvement efforts for
CSHCN + ASD using standardized, population-based measures is imperative
to meet federal legislative mandates and ultimately promote health-care equity
among this underserved pediatric subpopulation.

Technical Methods Appendix

Data were drawn from the 2009-2010 NS-CSHCN and 2007 NSCH public use data
files prepared by the Child and Adolescent Health Measurement Initiative through the
Data Resource Center for Child and Adolescent Health (National Data Resource
Center for Child and Adolescent Health 2012a, b). Both surveys are led and funded
by the federal MCHB and administered by the National Center for Health Statistics’

(NCHS) State and Local Area Integrated Telephone Survey Program, using the

National Immunization Survey sampling frame. Both surveys’ methods have been

previously described (Blumberg et al. 2009; CDC 2011). Random-digit dial tele-

phone interview methods were employed to identify households and children under
the age of 18 years. Respondents were a parent or other adult in the household who
knew about the child’s health and health care. Interviews were conducted in English,

Spanish, and four Asian languages. In both surveys, the five-item CSHCN Screener

was used to identify CSHCN based on consequences children with ongoing condi-

tions are expected to experience (Bethell et al. 2002). Both surveys additionally used
the following three items to determine ASD status and severity:

1. Has a doctor or other health-care provider ever told you that [your child] had
autism, Asperger’s disorder, pervasive developmental disorder, or other autism
spectrum disorder — ASD?

2. Does [your child] currently have autism or ASD?

3. Would you describe his/her autism or ASD as mild, moderate, or severe?

Data analyses were limited to the 37,826 CSHCN aged 3—-17 years who were
sampled in the 2009-2010 NS-CSHCN and the 78,037 children aged 3—17 years
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from the 2007 NSCH. Estimates from each survey were adjusted by NCHS for
nonresponse bias and weighted to represent the noninstitutionalized population of
children aged 3—17 years in each state and the District of Columbia, resulting in
an estimated 61.6 million US children based on the 2007 NSCH and an estimated
10.2 million US CSHCN based on the 2009-2010 NS-CSHCN. Slight differences
in NS-CSHCN and NSCH methods may contribute to discrepancies in CSHCN
prevalence estimates as well as the complexity of health and service needs
represented among the pediatric populations sampled (Bethell et al. 2008). Missing
data on household income, race, ethnicity/language, and highest level of education
achieved by parent in the household were imputed by NCHS using multiple-
imputation methods (Blumberg et al. 2009; CDC 2011).
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