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National Profile of Children with Down Syndrome: Disease Burden, Access
to Care, and Family Impact

Robert J. McGrath, PhD, Michelle L. Stransky, MA, W. Carl Cooley, MD, and John B. Moeschler, MD, MS

Objective To measure the co-morbidities associated with Down syndrome compared with those in other children
with special health care needs (CSHCN). Additionally, to examine reported access to care, family impact, and un-
met needs for children with Down syndrome compared with other CSHCN.

Study design An analysis was conducted on the nationally representative 2005 to 2006 National Survey of Chil-
dren with Special Health Care Needs. Bivariate analyses compared children with Down syndrome with all other
CSHCN. Multivariate analyses examined the role of demographic, socioeconomic, and medical factors on mea-
sures of care receipt and family impact.

Results An estimated 98 000 CSHCN have Down syndrome nationally. Compared with other CSHCN, children
with Down syndrome had a greater number of co-morbid conditions, were more likely to have unmet needs, faced
greater family impacts, and were less likely to have access to a medical home. These differences become more pro-
nounced for children without insurance and from low socioeconomic status families.

Conclusions Children with Down syndrome disproportionately face greater disease burden, more negatively pro-
nounced family impacts, and greater unmet needs than other CSHCN. Promoting medical homes at the practice
level and use of those services by children with Down syndrome and other CSHCN may help mitigate these family
impacts. (J Pediatr 207117, 1: -1 ).
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own syndrome, a common chromosomal condition, occurs in an estimated 14.47 per 10 000 live births, or approxi-

mately 6000 children every year in the United States." Children with Down syndrome are considered children with spe-

cial health care needs (CSHCN); CSHCN are defined by the Health Resources and Services Administration (HRSA) as
children “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.”* As mortality rates for
children with Down syndrome have improved,3 health services must address these children’s increased need for care access, es-
pecially because of the concurrent increase in co-morbidities associated with the disorder. In addition, health policies must con-
sider the socioeconomic and familial impact of having a child with Down syndrome, especially for more vulnerable families.

Children in whom Down syndrome is diagnosed have increased risk for a number of co-morbid health conditions.*'* Other
co-morbidities, such as depression and attention deficit/hyperactivity disorder, have been described as co-morbid conditions
associated with Down syndrome; however, such associations have been derived primarily from clinical samples rather than
from large epidemiological studies."

Despite the extensive knowledge of health conditions in children with Down syndrome, the impact of Down syndrome on
families and access to health care for persons with Down syndrome remains understudied.*'* In general, studies have consis-
tently shown that CSHCN have unmet health care and family support needs'>'® that can be ameliorated by the presence of in-
surance, !’ higher family incomes,!” and the receipt of care within a medical home.'® Despite their importance, medical homes
have been found to be less prevalent in CSHCN, especially children with severely rated conditions.'® Overall, families of CSHCN
face increased financial costs and work losses. A 2004 study found that that ap-
proximately 25% of families with CSHCN reported needing to stop or reduce
work time, >50% of families with CSHCN reported paying $500 per year or
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receipt of coordinated care or care within a medical home has
been shown to mitigate these detrimental factors."”

Such impacts are especially salient for families of children
with Down syndrome, because children with Down syn-
drome have at least 3 times as many outpatient visits and
are more frequently hospitalized than other children.”® The
medical and social service costs for children with Down syn-
drome are also significantly higher than for other children.*
These issues are compounded by the frequency and cost of
visits caused by the co-morbidities children with Down syn-
drome often face.>° However, research has also shown that
families of children with Down syndrome fare comparably
better than families of other CSHCN for family stress and
functioning,21 what some researchers have called a “Down
syndrome advantage.”"*

The American Academy of Pediatrics (AAP) has developed
health care guidelines for patients with Down syndrome®;
however, application of these guidelines is spotty at best,
and the body of literature assessing health outcomes and
quality of care has tended to focus on the non-clinical defini-
tions of quality.”* Further, these guidelines largely are based
on expert opinion and small clinical studies rather than large
population-based data analysis. Here, we use the 2005 to
2006 National Survey of Children with Special Health Care
Needs (NS-CSHCN) to profile families of children with
Down syndrome. We examine the reported prevalence of
Down syndrome, the reported co-morbid conditions of chil-
dren with Down syndrome, and differences between children
with Down syndrome and other CSHCN relative to unmet
need and family impacts.

Our data source is the 2005 to 2006 NS-CSHCN. The NS-
CSHCN is a nationally representative random-digit-dial tele-
phone survey supported by the HRSA and conducted by the
Centers for Disease Control and Prevention about the health,
health care, and impact of special health care needs (SHCN)
on families of CSHCN. Households were screened for chil-
dren <18 years old with SHCN by using a series of questions
designed to elicit SHCN status. Interviews were self-reports
of parents or guardians (herein “parents”) of one child in
each household who qualified as having SHCN.*> Verbal
consent was given by respondents at the time of the interview,
and all survey procedures received human subjects’ review
approval.® The overall response rate was 57.8%.>> The NS-
CSHCN contains information on 40 723 CSHCN, including
395 who were reported as having Down syndrome.

The presence of Down syndrome was determined by par-
ents’ affirmative response when asked: “to the best of your
knowledge, does (study child) currently have Down syn-
drome.” Parents were asked the same question about the
presence of asthma, attention deficit/hyperactivity disorder,
autism, depression, anxiety, an eating disorder, or other
emotional problems, diabetes mellitus, heart problems,
blood problems, cystic fibrosis, cerebral palsy, muscular
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dystrophy, epilepsy or other seizure disorders, migraines
or frequent headaches, arthritis or other joint problems,
allergies, and mental retardation/developmental delay. Al-
though the survey question refers to mental retardation,
for the remainder of this paper, we will refer to this group
of conditions as intellectual disabilities, which is the cur-
rently accepted terminology.>* We examine these conditions
as co-morbidities.

The medical home measure used in this survey was devel-
oped by a HRSA-supported technical expert panel on the ba-
sis of the AAP definition.*® Parental report of their child’s
health care across 5 domains was used to create the compos-
ite measure of medical home; the resulting medical home
variable was dichotomous (yes/no). Children were classified
as having a medical home when their parents reported that
the child had a personal physician or nurse, a usual source
of sick and well care, and were receiving family-centered
care. Six items were used to determine whether children re-
ceived family-centered care; these children usually or always
had a provider who spent enough time with them, listened
well, was sensitive to family values, provided needed infor-
mation, made families feel like partners in the child’s care,
and, when necessary, had an interpreter available. In addi-
tion, parents of children with medical homes did not report
having problems receiving referrals and received care coordi-
nation when necessary. Care coordination was assessed with
questions about whether parents received any type of help co-
ordinating care and their levels of satisfaction with physician
communication with other doctors or providers. For this
analysis, the medical home measure was used in two ways:
(1) to predict unmet need and family impact and (2) as an
outcome measure of access to health care.

Five measures available in the data set about “family im-
pact” were evaluated: (1) whether the child’s health needs
have caused financial problems for the family; (2) whether
the family needed additional income to cover child’s medical
expenses; (3) whether family members had to reduce or stop
working because of the child’s health; (4) whether the family
paid $1000 or more for the child’s medical care in the previ-
ous year; and (5) whether the family spent >10 hours provid-
ing or coordinating health care for the child per week.

“Unmet need” was defined with 3 different measures: (1)
whether the child had any reported unmet need for health
care services or equipment during the last year, including
preventive and specialist care, prescriptions, and mobility
aids; (2) whether the child had unmet need for any of these
family support services: respite care, genetic counseling, or
mental health or counseling; and (3) whether caregivers re-
port having delayed or foregone any necessary health care
for the referent child.

Sociodemographic controls included the child’s age, sex,
race, health insurance status, the highest level of educational
attainment within the household, the primary language spo-
ken in the household, family structure, and region of resi-
dence (Northeast, Midwest, South, or West). Family
structure was defined as two-parent (biological/adopted),
two-parent (step), single mother, or other family type.
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(Table I. Sociodemographic characteristics of children with special health care needs by Down syndrome status W
t
Estimated frequency of CSHCN Percent of GSHCN Adjusted OR (95% Cl): Down
with Down syndrome* Down syndrome Other CSHCN syndrome versus other CSHCN*
Total ‘ 98 1.0 99.0 -
Medical home? ‘
Present 25 29.7 47.3 0.53% (0.37-0.76)
Not present 60 70.4 52.7 reference
Insurance status®
Private only 36 37.1 59.4 0.48 (0.21-1.13)
Public only 33 334 28.0 0.80 (0.37-1.75)
Both public and private 20 20.8 7.2 1.84 (0.84-4.03)
Other comprehensive 3 3.3 2.0 1.37 (0.48-3.96)
Uninsured 5 5.4 3.4 reference
Household poverty status
0%-99% FPL 25 259 19.3 1.46 (0.71-2.98)
100%-199% FPL 29 30.2 22.0 1.47 (0.75-2.87)
200%-399% FPL 27 275 29.9 1.53 (0.94-2.48)
=400% FPL 16 16.4 28.8 reference
Highest level of education (household)
Less than high school 8 7.8 6.8 0.56 (0.27-1.16)
High school graduate 25 25.9 231 0.72 (0.45-1.15)
More than high school 65 66.3 70.2 reference
Child’s age" 9.0 9.9 0.97 (0.92-1.01)
Child’s sex!
Male 47 48.4 59.5 reference
Female 50 51.6 40.5 1.50°% (1.07-2.12)
Child’s race!!
Hispanic 18 19.0 11.7 1.11 (0.50-2.47)
White, non-Hispanic 53 54.0 65.5 reference
Black, non-Hispanic 19 19.3 16.2 1.09 (0.65-1.84)
Other, non-Hispanic** 8 7.7 6.6 1.02 (0.49-2.12)
Primary language in home®
English 85 86.7 95.4 0.39 (0.15-1.01)
Other 13 13.3 4.6 reference
Family structure
2 parent (biological or adoptive) 51 53.9 55.0 reference
2 parent (step) 10 10.1 10.0 0.78 (0.39-1.55)
Single mother 27 28.4 29.9 0.71 (0.46-1.09)
Other 7 7.7 5.2 1.17 (0.62-2.17)
Region
Northeast 14 14.8 17.9 reference
Midwest 24 241 24.0 1.46 (0.86-2.47)
South 40 41.0 38.6 1.44 (0.85-2.46)
West 20 20.1 19.6 1.19 (0.65-2.15) )

FDL, federal poverty level.

*Estimated frequency of CSHCN with DS in population of CSHCN. Frequencies are expressed in thousands.

tColumns total to 100%.

1The reference category for the logistic regression is other CSHCN.
§P < .001.

9P < .05.

[|P<.01.

**Qther, non-Hispanic includes those of mixed race.

Household income as a percentage of the federal poverty level
was also included.

Statistical Analyses

Data were analyzed with Stata software version 9 (Stata Corp,
College Station, Texas). Analyses were weighted according to
the survey’s complex sampling procedure to represent the na-
tional population of CSHCN. Analyses took into account all
imputations of income. With the exception of income, all
survey questions reported as “don’t know or “refused”
were coded as missing data.

Statistical differences for all categorical variables were con-
ducted by using x* analyses, and mean differences were com-
pared by using t tests to examine differences in
socioeconomic and demographic characteristics and co-

morbid conditions between children with Down syndrome
and other children. ORs and 95% ClIs are presented for
logistic regressions that predict the presence of a medical
home, factors of unmet need, and measures of family impact
comparing children with Down syndrome with all other
CSHCN, controlling for disorder type, number of
co-morbid conditions, and socioeconomic and demographic
factors.

Of CSHCN in the United States, an estimated 98 000 had
Down syndrome in 2005 to 2006 (Table I). The sample of
the NS-CSHCN was limited to children who were found to
have a SHCN during screening and does not reflect the rate
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Table II. Percentage of children with special health care needs with Down syndrome and likelihood of co-morbid
conditions by presence of Down syndrome

OR (95% CI): Down

Down syndrome* Other SHCN* syndrome versus other SHCNT

Asthma?* 19.8 39.0 0.39 (0.26-0.58)
ADD or ADHD 233 29.9 0.71 (0.48-1.06)
Autism or ASD* ‘ 18.4 5.3 4.05 (2.60-6.30)
Intellectual disability* 89.1 10.6 68.83 (46.55-101.78)
Emotional problems 22.0 2141 1.06 (0.71-1.57)
Diabetes mellitus 0.5 1.6 0.30 (0.07-1.21)
Heart problems* 24.3 33 9.36 (6.44-13.60)
Blood problems 2.1 2.3 0.89 (0.29-2.75)
Cystic fibrosis 0.8 0.3 2.94 (0.63-13.68)
Cerebral palsy* ) 6.6 1.8 3.84 (1.77-8.33)
Muscular dystrophy® 1.4 0.3 4.24 (1.19-15.09)
Epilepsy or other seizure disorder® 7.0 34 212 (1.08-4.17)
Migraine or frequent headaches’ 7.2 15.1 0.43 (0.24-0.78)
Arthritis or other joint problems¥ 9.8 4.2 2.47 (1.34-4.55)
Allergies* 394 53.1 0.57 (0.41-0.80)
Mean number of co-morbid conditions* 2.7 1.9 1.41 (1.29-1.55) )

\

ADD, attention deficit disorder; ADHS, attention deficit hyperactivity disorder; ASD, Autism spectrum disorder.

*Columns total to 100%.

1The reference category for the logistic regression is Other CSHCN.
1P < .001.

§P < .05.

P < .01.

of Down syndrome in children who do and do not have
SHCN." After adjusting for socioeconomic and
demographic factors, children with Down syndrome were
47% less likely to have a medical home than other CSHCN.
Children with Down syndrome were less likely to be
reported as having access to private insurance.

Table II compares reported co-morbid conditions
between children with Down syndrome and other CSHCN.
Analysis shows that children with Down syndrome were
68.8 times more likely to have intellectual disability (ID)
and 9.4 times more likely to have heart problems than
other CSHCN. They were also significantly more likely to
be reported as diagnosed with autism spectrum disorder,
muscular dystrophy, cerebral palsy, arthritis or other joint
problems, and epilepsy or another seizure disorder,
consistent with earlier research.'*® However, they were
less likely to be reported as having asthma, migraines or
frequent headaches, and allergies than other CSHCN.

Children with Down syndrome were 40% less likely to have
a medical home and more than two times more likely to have
unmet needs for care and family support services than other
CSHCN (Table III; available at www.jpeds.com). Families
of children with Down syndrome were significantly more
likely to report family impacts than were families of other
CSHCN (Table IV; available at www.jpeds.com); they were
1.8 times more likely to report financial problems caused by
the child’s condition and nearly 3 times as likely to report
that a family member had to reduce or stop work because of
the child’s health. However, children with Down syndrome
were no more likely to report delaying or foregoing care or
that the family needed additional income to cover the
child’s medical expenses than other CSHCN.

Consistent with the medical home literature, the pres-
ence of a medical home mitigated access to care and family

18,19
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impacts for all children. Medical homes reduced unmet
need for family support by 78% and unmet need for health
care services by 62%. Family impacts were reduced substan-
tially; having a medical home reduced the likelihood of need-
ing additional income by 58%, the likelihood that the child’s
health caused financial problems by 56%, and the likelihood
that a family member had to reduce or stop work by 53%.
Having any type of health insurance improved access to
care and reduced family impacts. Having any type of health
insurance nearly doubled the likelihood of receiving care in
a medical home and reduced the likelihood of unmet needs
for health care by as much as 73%. Similar reductions are ev-
ident for the likelihood of having unmet needs for family sup-
port services and delaying/foregoing care. Having health
insurance reduced the likelihood of a family paying at least
$1000 for the child’s medical care in the past year by as
much as 86% and reduced the likelihood of needing addi-
tional income to cover the child’s medical expenses by as
much as 78%. However, families with a combination of public
and private insurance were 1.5 times more likely to spend >10
hours coordinating the child’s care than uninsured families.

Children with Down syndrome had higher rates of many sig-
nificantly burdensome concurrent health conditions. Be-
cause of the prevalence and severity of these conditions,
health services must be responsive to the complex needs of
children with Down syndrome. Findings further suggest
that these effects can potentially be mitigated by the presence
of a medical home and health insurance.

Our findings also contradict the idea of a “Down syn-
drome advantage,” a circumstance in which families of chil-
dren with Down syndrome experience less stress and fewer
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problems with family functioning than families of children
with other disabilities.!*?! In this study, we found that fam-
ilies of children with Down syndrome faced substantially
more, rather than fewer, work and financial impacts. Al-
though these differences may be caused by the comparison
of children with Down syndrome with all other CSHCN
and not specifically to CSHCN with ID, we found that
CSHCN with Down syndrome were not significantly differ-
ent than CSHCN with ID in work and family impacts or un-
met needs for family support services (results not shown).
However, parents of children with Down syndrome were sig-
nificantly more likely to report unmet needs for health care
than families of children with ID and other CSHCN.

Use of a medical home provides children with the proper
medical care and family supports that have been delineated
by the AAP as especially important to promoting health and
social functioning for children with Down syndrome through
adulthood.* Promoting the use of medical homes is one way
that health policy and health service providers can respond
to the complex needs of CSHCN. However, children with
Down syndrome may be less likely to use medical homes be-
cause of the negative compounding effects of other factors
that are prevalent in children with Down syndrome; specifi-
cally, children with more co-morbid conditions and children
without insurance.'® However, the apparently excessive
“medical homelessness” in children with Down syndrome
may reflect a limitation of family survey data as a means of ad-
dressing the medical home variable. Many children with
Down syndrome have relatively few complex health-related
needs, and often the complex needs that they experience are
concentrated in a period of months, not continuous for
many years. Families who regard their children with Down
syndrome as “well” may respond negatively to some of the in-
dicator questions about medical homes because they have not
used or needed services like care coordination. Alternatively,
children with Down syndrome may require more referrals
than other CSHCN and so may be more likely to report prob-
lems obtaining them. Thus, the medical home measure used
in the survey may not be totally reflective of the concept in
practice; however, it is important as a survey construct for sys-
tematic measurement in population-based studies.

Evidence has also suggested that the provision of a medical
home requires more intensive care coordination within med-
ical practices and therefore creates elevated costs for treating
CSHCN.?” Support for the medical home model in general
and for care coordination in particular exists in most models
of national health care reform, including the Patient Protec-
tion and Affordable Care Act, which became law in March
2010.%® New initiatives by both public and private health in-
surers are testing models of enhanced payments to practices
that meet new care coordination and other medical home
standards.” These initiatives should improve the access of
all CSHCN to a medical home and care coordination services.
Because of these and other findings about the ability of med-
ical homes to ameliorate health disparities,'®'*”° policies
should be developed that focus on promoting the use of med-
ical homes, at both the patient level and at the practice level.

ORIGINAL ARTICLES

These findings represent cross-sectional parental report
data. Although parental report of the presence of a condition
is not ideal because of reliance on recall and because reports
of co-morbid conditions are not confirmed with clinical
diagnosis, past research has shown that these reports are
valid.’! Because of the cross-sectional nature of the data,
there is no way to determine the timing of family impacts,
unmet needs, and medical homes. Longitudinal data would
be better suited to disentangle the causal ordering of these
concepts to most effectively ameliorate unmet needs and
family impacts and understand the presence and use of med-
ical homes for CSHCN. Future research, relying on physician
reports of condition, a health system or quality improvement
definition of medical home, and longitudinal data collection
at individual level, should attempt to clarify the timing and
nature of these interrelationships. Studies such as the Na-
tional Children’s Study may be useful in this respect; how-
ever, the National Children’s Study does not over-sample
CSHCN or children with Down syndrome.>* Results must
also be interpreted in light of the sample size and selection ef-
fects, including participation biases. Although the survey is
population-based, the analysis is based on responses from
parents of 395 children reported to have Down syndrome.
Further, there is no way to know whether the responses of
parents who participated are representative of parents who
did not. Finally, these findings compare differences in a na-
tionally representative sample of CSHCN, not a nationally
representative sample of all children. Generalizations about
differences between children with Down syndrome and other
children are limited to the CSHCN population.>

Despite these limitations, this study addresses a current
gap in the literature on children and families with Down syn-
drome because it provides information on a nationally repre-
sentative sample of CSHCN that is not otherwise accessible.
Policy makers and health care providers should work to
find collaborative solutions that address these disparities
and support a usual payment source and medical homes
for these patients. m

Submitted for publication Dec 17, 2010; last revision received Mar 2, 2011;
accepted Apr 18, 2011.

Reprint requests: Robert J. McGrath, PhD, Department of Health Management
and Policy, University of New Hampshire, Hewitt Hall, Suite 327, Durham, NH
03824. E-mail: robert.mcgrath@unh.edu

References

1. Parker SE, Mai CT, Canfield MA, Russel R, Wang Y, Meyer RE, et al. Up-
dated national birth prevalence estimates for selected birth defects in the
United States, 2004-2006. Birth Defects Res Part A Clin Mol Teratol
2010;88:1008-16.

2. McPherson M, Arango P, Fox H, Lauver C, McManus M,
Newacheck PW, et al. A new definition of children with special health
care needs. Pediatrics 1998;102:137-9.

3. Yang Q, Rasmussen SA, Friedman JM. Mortality associated with Down’s
syndrome in the USA from 1983 to 1997: a population-based study. Lan-
cet 2002;359:1019-25.

4. American Academy of Pediatrics. Health supervision for children with
Down syndrome. Pediatrics 2001;107:442-9.

National Profile of Children with Down Syndrome: Disease Burden, Access to Care, and Family Impact 5


mailto:robert.mcgrath@unh.edu

THE JOURNAL OF PEDIATRICS « www.jpeds.com

10.
11.
12.

13.

14.

15.

16.
17.

18.

19.

. Davidson MA. Primary care for children and adolescents with Down

syndrome. Pediatr Clin North Am 2008;55:1099-111.

. Frid C, Annerén G, Rasmussen F, Sundelin C, Drott P. Utilization of

medical care among children with Down’s syndrome. J Intellect Disabil
Res 2002;46:310-7.

. Turner S, Sloper P, Cunningham C, Knussen C. Health problems in chil-

dren with Down’s syndrome. Child Care Health Dev 1990;16:83-97.

. Selikowitz M. Health problems and health checks in school-aged

children with Down syndrome. ] Paediatr Child Health 1992;28:
383-6.

. Johannsen P, Christensen JEJ, Goldstein H, Nielsen VK. Epilepsy in

Down syndrome: prevalence in three age groups. Seizure 1996;5:121-5.
Chapman RS. Language learning in Down syndrome: the speech and lan-
guage profile compared to adolescents with cognitive impairment of un-
known origin. Downs Syndr Res Pract 2006;10:61-6.

Kielinen M, Rantala H, Timonen E. Associated medical disorders and
disabilities in children with autistic disorder: a population-based study.
Autism 2004;49.

Book L, Hart A, Black J, Feolo M, Zone JJ, Neuhausen SL. Prevalence and
clinical characteristics of celiac disease in Downs syndrome in a US
study. Am ] Med Genet 2001;98:70-4.

Dykens E. Introduction to the special issue on behavioral phenotypes.
Am ] Ment Retard 2001;106:1-3.

Hodapp RM. Families of persons with Down syndrome: new perspec-
tives, findings, and research and service needs. Ment Retard Dev Disabil
Res Rev 2007;1:279-87.

Pless 1B, Satterwhite B, Van Vechten D. Chronic illness in childhood:
a regional survey of care. Pediatrics 1976;58:37-46.

Ferris TG, Dougherty D, Blumenthal D, Perrin JM. A report card on
quality improvement for children’s health care. Pediatrics 2001;107:
143-55.

Davidoff AJ. Insurance for children with special health care needs: pat-
terns of coverage and burden on families to provide adequate insurance.
Pediatrics 2004;114:394-403.

Strickland BB, Singh GK, Kogan MD, Mann MY, van Dyck P,
Newacheck PW. Access to the medical home: new findings from the
2005-2006 National Survey of Children with Special Health Care Needs.
Pediatrics 2009;123:€996-1004.

Kuhlthau K, Hill KS, Yucel R, Perrin JM. Financial burden for families of
children with special health care needs. Matern Child Health J 2005;9:
207-18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Vol. i, No. B

Boulet SL, Molinari NA, Grosse SD, Honein MA, Correa-Villasenor A.
Health care expenditures for infants and young children with Down syn-
drome in a privately insured population. ] Pediatr 2008;153:241-6.
Sanders JL, Morgan SB. Family stress and adjustment as perceived by
parents of children with autism or Down Syndrome: implications for in-
tervention. Child Fam Behav Ther 1997;19:15-32.

Williams MS. Quality in clinical genetics. Am ] Med Genet C Semin Med
Genet 2009;151C:175-8.

Blumberg SJ, Welch EM, Chowdhury SR, Upchurch HL, Parker EK,
Skalland BJ. Design and operation of the National Survey of Children
with Special Health Care Needs, 2005-2006. Vital Health Stat 1
2008;1-188.

Turnbull R, Turnbull A, Warren S, Eidelman S, Marchand P. Shake-
speare redux, or Romeo and Juliet revisited: embedding a terminology
and name change in a new agenda for the field of mental retardation.
Ment Retard 2002;40:65-70.

Child and Adolescent Health Measurement Initiative (CAHMI). 2005/
2006 National Survey of Children with Special Health Care Needs
SPSS Codebook, version 1. 2008. Available at www.childhealthdata.org.
Schieve LA, Boulet SL, Boyle C, Rasmussen SA, Schendel D. Health of
children 3 to 17 years of age with Down syndrome in the 1997-2005 na-
tional health interview survey. Pediatrics 2009;123:e253-60.

Antonelli RC, Antonelli DM. Providing a medical home: the cost of care
coordination services in a community-based, general pediatric practice.
Pediatrics 2004;113:1522-8.

Palfrey JS. How health care reform can benefit children and adolescents.
N Engl ] Med 2009;361:e34.

Rosenthal MB. What works in market-oriented health policy? N Engl J
Med 2009;360:2157-60.

Davidoff A, Kenney G, Dubay L. Effects of the State Children’s Health
Insurance Program expansions on children with chronic health condi-
tions. Pediatrics 2005;116:e34-42.

Pless CE, Pless IB. How well they remember. The accuracy of parent re-
ports. Arch Pediatr Adolesc Med 1995;149:553-8.

US Department of Health and Human Services, National Institutes of
Health, Centers for Disease Control and Prevention, US Environmental
Protection Agency. Growing up healthy: an overview of the National
Children’s Study. NIH Publication No. 04-5414.

Grosse SD. Sociodemographic characteristics of families of children with
Down syndrome and the economic impacts of child disability on fami-
lies. In: Urbano Richard Charles, ed. Academic Press; 2010. p. 257-94.

McGrath et al


http://www.childhealthdata.org

W 2011

ORIGINAL ARTICLES

factors

N\
Table III. Logistic regression analyses (adjusted ORs and 95% Cls) of access to care by Down syndrome status and other

Medical home

Any unmet need
for health care services

Any unmet need

for family support services

Child had delayed
or foregone health care

Presence of Down syndrome
CSHCN with Down syndrome
Other CSHCN

Number of co-morbid conditions

Medical home
Present
Not present

Insurance status
Private insurance
Public insurance
Both public and private insurance
Other comprehensive insurance
Uninsured

Household poverty status
0-99% FPL
100%-199%FPL
200%-399%FPL
=400% FPL

Highest level of education
Less than high school
High school graduate
More than high school

Age

Sex
Male
Female

Race
Hispanic
White, non-Hispanic
Black, non-Hispanic
Other non-Hispanic®

Primary language in home
English
Non-English

Family structure
2 parent (biological/adoptive)
2 parent (step)

Single mom
Other

Geographic region
Northeast
Midwest
South
West

\

0.60* (0.41-0.88)
reference
0.80" (0.78-0.83)

1.93" (1.57-2.39
1.98" (1.59-2.47
1,617 (1.26-2.06
2.211 (1.57-3.10
reference

0.65" (0.55-0.76)

0.74 (0.65-0.84)

0.90* (0.82-0.99)
reference

0.83* (0.69-1.00)
1.02 (0.92-1.13)
reference
0.99 (0.98-1.00)

reference
1.03 (0.95-1.10)

0.63" (0.54-0.73)
reference
0.717 (0.63-0.80)
0.76" (0.65-0.89)

1.99" (1.51-2.61)
reference

reference
0.82* (0.72-0.93)
0.80" (0.73-0.87)
0.68" (0.58-0.80)

reference
1.25" (1.13-1.39)
1.18" (1.07-1.30)
1.04 (0.91-1.19)

2.76" (1.83-4.16)
reference
1.317 (1.26-1.36)

0.38" (0.34-0.43)
reference

0.27" (0.22-0.34)
0.317 (0.25-0.38)
0.28" (0.22-0.37)
0.37" (0.25-0.56)
reference

2.83" (2.24-3.57)

2.72" (2.24-3.30)

1.66" (1.41-1.96)
reference

0.75 (0.59-0.95)
0.82* (0.72-0.94)
reference
1.02" (1.01-1.04)

reference
0.96 (0.86-1.07)

1.23 (0.99-1.52)
reference
0.84* (0.71-0.99)
1.29* (1.06-1.56)

1.63* (1.19-2.23)
reference

reference
0.99 (0.83-1.18)
1.20* (1.05-1.37)
0.88 (0.69-1.11)

reference
1.00 (0.86-1.18)
1.05 (0.90-1.22)
1.427 (1.17-1.71)

2.09* (1.23-3.55)
reference
1.60" (1.52-1.68)

0.22 (0.17-0.28)
reference

0.38" (0.26-0.54
0.67* (0.46-0.99
0.81 (0.54-1.21
0.39* (0.20-0.75
reference

0.98 (0.68-1.42)

1.30 (0.94-1.79)

1.12 (0.85-1.48)
reference

0.69 (0.46-1.03)
0.68* (0.53-0.87)
reference
0.98 (0.96-1.01)

reference
0.78* (0.65-0.94)

0.95 (0.68-1.33)
reference
0.71* (0.54-0.95)
1.05 (0.79-1.41)

1.25 (0.68-2.31)
reference

reference
1.14 (0.85-1.51)
1.63 (1.31-2.04)
1.92* (1.28-2.87)

reference
0.96 (0.73-1.26)
0.96 (0.74-1.25)
1.32 (0.98-1.78)

1.01 (0.58-1.74)
reference
1.20 (1.14-1.27)

0.41% (0.35-0.48)
reference

0.147(0.11-0.18)
0.147(0.11-0.18)
0.147 (0.10-0.19)
0.28" (0.15-0.52)
reference

3.19" (2.34-4.36)

2.76" (2.13-3.58)

1.97" (1.53-2.53)
reference

0.93 (0.69-1.25)
0.94 (0.78-1.12)
reference
1.03" (1.01-1.05)

reference
0.96 (0.83-1.11)

1.08 (0.83-1.39)
reference
0.69" (0.55-0.87)
1.18 (0.93-1.49)

1.24 (0.80-1.91)
reference

reference
0.93 (0.74-1.17)
1.11 (0.93-1.33)
0.88 (0.64-1.21)

reference
1.26% (1.02-1.56)
1.04 (0.85-1.27)
1.66" (1.30-2.11)

FDL, federal poverty level.

*P<.01.

TP < .001.

1P < .05.

§0ther, non-Hispanic includes CSHCN of mixed race.
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Table IV. Logistic regression analyses (adjusted ORs and 95% ClIs) of family impacts by Down syndrome status and other
factors

Family needed
Child’s health needs additional income to
caused financial cover child’s
problems for family medical expenses

Family members had
to reduce or stop
working because
of child’s health

Family spent >
10 hours providing
or coordinating
care for child

Family paid $1000 or
more for child’s medical
care in previous year

Presence of Down syndrome
CSHCN with Down syndrome
Other CSHCN

Number of co-morbid conditions

Medical home
Present
Not present

Insurance status
Private insurance
Public insurance
Both public and private insurance
Other comprehensive insurance
Uninsured

Household poverty status
0-99% FPL
100%-199%FPL
200%-399%FPL
=400% FPL

Highest level of education
Less than high school
High school graduate
More than high school

Age

Sex
Male
Female

Race
Hispanic
White, non-Hispanic
Black, non-Hispanic
Other, non-Hispanic®

Primary language in home
English
Non-English

Family structure
2 parent (biological/adoptive)
2 parent (step)

Single mom
Other

Geographic region
Northeast
Midwest
South
West

1.80* (1.16-2.80)
reference
1.48" (1.42-1.54)

0.44% (0.40-0.49)
reference

0.42" (0.33-0.52
0.33" (0.26-0.41
0.45" (0.35-0.59
0.64 (0.40-1.03
reference

QO

2.46" (1.99-3.05)

3.23" (2.73-3.81)

2.2 (2.00-2.63)
reference

0.67" (0.53-0.85)
0.77" (0.67-.088)
reference
0.99 (0.98-1.00)

reference
0.97 (0.88-1.07)

0.80* (0.66-0.96)
reference
0.69" (0.58-0.82)
1.08 (0.90-1.30)

0.83 (0.63-1.09)
reference

reference
0.83* (0.70-0.99)
1.10 (0.98-1.25)
0.89 (0.71-1.11)

reference
1.03 (0.89-1.19)
1.04 (0.91-1.20)
0.98 (0.83-1.17)

1.39 (0.90-2.16)
reference
1.42" (1.37-1.48)

0.42 (0.38-0.47)
reference

0.33" (0.26-0.40)
0.227 (0.18-0.28)
0.35" (0.27-0.45)
0.50" (0.32-0.76)
reference

2.46" (1.97-3.06)

3.317 (2.77-3.97)

2.177 (1.86-2.53)
reference

0.80 (0.62-1.02)
0.84% (0.74-0.97)
reference
0.99 (0.98-1.00)

reference
0.99 (0.89-1.10)

0.90 (0.74-1.10)
reference
0.95 (0.81-1.13)
1.23" (1.01-1.49)

1.03 (0.76-1.40)
reference

reference
0.86 (0.72-1.04)
1.12 (0.99-1.27)
0.86 (0.69-1.07)

reference
(0.87-1.19)
(0.96-1.29)

1.02
1.1
1.16 (0.96-1.40)

2.96" (1.96-4.49)
reference
1,577 (1.51-1.63)

0.47" (0.43-0.52)
reference

0.60" (0.48-0.75
0.92 (0.74-1.15
1.13 (0.88-1.47
0.71 (0.49-1.02

reference

R RCRC )

1.13 (0.94-1.36)

1.21% (1.04-1.41)

1.04 (0.92-1.17)
reference

0.95 (0.77-1.18)
0.87 (0.77-0.99)
reference
0.947 (0.93-0.95)

reference
1.04 (0.95-1.14)

1.08 (0.90-1.28)
reference
0.86 (0.74-1.00)
0.90 (0.75-1.07)

0.60" (0.47-0.77)
reference

reference
1.13 (0.95-1.33)
0.98 (0.87-1.10)
0.74* (0.60-0.91)

reference
0.94 (0.83-1.07)
0.92 (0.81-1.04)
0.89 (0.76-1.04)

1.98* (1.28-3.07)
reference
1.32" (1.27-1.37)

0.58 (0.53-0.63)
reference

0.58" (0.47-0.71
0.141 (0.11-0.18
0.37" (0.28-0.48
0.97 (0.69-1.36
reference

DL

0.35" (0.27-0.45)

0.64" (0.55-0.74)

0.83" (0.74-0.92)
reference

0.38 (0.27-0.54)
0.75" (0.65-0.86)
reference
1.01 (1.00-1.02)

reference
1.14* (1.04-1.24)

0.78* (0.65-0.94)
reference
0.45* (0.37-0.54)
0.85 (0.71-1.03)

0.85 (0.62-1.16)
reference

reference
0.85% (0.72-1.00)
0.93 (0.83-1.05)
1.05 (0.86-1.28)

reference
1.16" (1.03-1.32)
1.26" (1.11-1.42)
1.03 (0.88-1.21)

2.14* (1.33-3.47)
reference
1.57" (1.50-1.65)

0.617 (0.52-0.71)
reference

.61* (0.44-0.84)
11 (0.82-1.52)
52% (1.08-2.14)
0 85 (0.53-1.36)
reference

1.95" (1.45-2.62)

1.67" (1.27-2.21)

1.26" (1.02-1.56)
reference

1.43* (1.10-1.86)
1.14 (0.97-1.35)
reference
0.90" (0.89-0.92)

reference
1.05 (0.92-1.20)

1.25 (0.93-1.69)
reference
0.98 (0.81-1.19)
0.92 (0.73-1.15)

1.36 (0.92-2.02)
reference

reference
0.79 (0.62-1.00)
0.85 (0.72-1.00)
1.08 (0.80-1.46)

reference
0.97 (0.80-1.19)
0.94 (0.78-1.14)
0.98 (0.77-1.24)

FDL, federal poverty level.
*P<.01.

1P < .001.

1P < .05.

§0ther, non-Hispanic includes CSHCN of mixed race.
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