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abstract
OBJECTIVE: Children with neurologic conditions require a variety of
services. With this study we examined health care needs and unmet
needs among children with neurologic conditions.
METHODS: Cross-sectional data reported by parents of 3- to 17-yearolds in the 2005–2006 National Survey of Children With Special Health
Care Needs were analyzed. Demographic characteristics, health care
needs, and unmet needs of children with special health care needs
(CSHCN) and neurologic conditions were descriptively compared with
an independent referent group of children without special health
care needs; statistical contrasts were performed as a function of
the type (conditions included in the Diagnostic and Statistical Manual of Mental Disorders [DSM] or not) and number of reported
neurologic conditions.
RESULTS: Compared with the parents of children without special
health care needs, parents of CSHCN with neurologic conditions were
more likely to report unmet health care needs for their child. After
adjustment for demographic factors and severity of functional limitation, CSHCN with at least 2 conditions had more visits to a health care
provider, needed more services, and reported more unmet needs than
CSHCN with a single DSM condition. The magnitude of need among
CSHCN was greatest among those with at least 1 of each type of neurologic condition.
CONCLUSIONS: Unmet health care needs exist among CSHCN with neurologic conditions and are particularly pronounced among children
with a combination of both DSM and non-DSM disorders. The health
care needs among CSHCN with multiple neurologic conditions may be
better served by targeted efforts to improve care coordination.
Pediatrics 2009;124:S343–S351
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Childhood neurologic conditions encompass a heterogeneous group of
diagnoses including epilepsy and neurodevelopmental and sensorimotor
conditions. A variety of medical needs
have been identiﬁed among children
with neurologic conditions.1–8 Thus,
most children with neurologic conditions are children with special health
care needs (CSHCN) who, by deﬁnition,
“require health and related services of
a type or amount beyond that required
by children generally.”9 The health
care needs of CSHCN with neurologic
conditions have not been well examined.10 The limited literature provides
evidence that speciﬁc health care
needs and unmet needs among children with neurologic conditions can
vary according to the type of condition.
For example, CSHCN with emotional,
developmental, or behavioral problems are more likely to need mental
health care, and to have unmet needs
for health care services, compared
with other CSHCN.1,11
The fact that neurologic and other
medical conditions often co-occur
complicates the provision of needed
services to children with neurologic
conditions; children with such conditions often need to access multiple
services including primary care, mental health care, education, and specialized medical services.2–4,12–20 Recent
population-based estimates of cooccurring developmental disorders
exceeded 90% among children with autism, 80% among children with an intellectual disability, and 50% among
children with cerebral palsy.4 Other
studies have reported that one third of
young children with hearing loss have
another neurodevelopmental condition,13 and more than 60% of children
with vision loss have at least 1 other
condition.14,15
Beyond what is found in the diagnostic
proﬁle of a child, additional factors associated with health care needs and
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unmet needs among CSHCN include demographic characteristics and the
presence and severity of a functional
limitation.1,21–27 Unmet needs are associated with insurance status,1,21,27 poverty,1,21,27 and race.2,28 In addition, parents of CSHCN with severe limitations
have reported increased health care
needs in most domains, more unmet
needs, and less satisfaction with
care.1,25–27
Conditions that result in similar functional impairment, such as different
mental disorders, can result in similar
challenges in the provision of services
in the face of high service needs, barriers to access to care, and complicated treatment plans. Identifying similarities and differences in the health
care needs among groups of CSHCN
can help identify opportunities for service optimization at national and local
levels that will affect a larger number
of families. The extent to which service
need and acquisition are similar
among samples of children with various neurologic conditions has not
been examined. The purpose of this
study was to describe patterns of
health care needs and unmet needs
among CSHCN with neurologic conditions, including mental disorders, by
using data from the 2005–2006 National Survey of Children With Special
Health Care Needs (NS-CSHCN). We hypothesized that the frequency and
types of health care needs, and unmet
needs, would be similar among CSHCN
with mental disorders and differ markedly from CSHCN with other types of
neurologic conditions.

METHODS
Sample
Data from the 2005–2006 NS-CSHCN
were analyzed; the general methodology for this survey is described in this
supplemental issue29 and elsewhere.30
CSHCN aged 3 to 17 years with neurologic conditions (N ⫽ 19 112) were in-

cluded for the current analyses. Neurologic conditions reported by parents
included attention-deﬁcit/hyperactivity disorder (ADHD), autism, emotional
disorders (depression, anxiety, eating
disorders, or other emotional disorders), mental retardation or other developmental delay, Down syndrome,
epilepsy or seizure disorder, cerebral
palsy, muscular dystrophy, and vision
or hearing loss not correctable with
lenses or aids. Although the current
accepted terminology for mental retardation is “intellectual disability,”31
and “epilepsy” is usually preferred
over the term “seizure disorder,” these
were the terms used in the NS-CSHCN.
For all conditions except vision and
hearing, parents were asked, “To the
best of your knowledge, does [child]
currently have [condition]?” For vision
and hearing, parents were asked if
“Without (glasses, contact lenses/
hearing aids), would you say (he/she)
experiences any difﬁculty (seeing/
hearing)?” If parents answered yes,
they were asked whether the child
used an aid, and if again they answered yes, they were asked whether
the child had “any difﬁculty (seeing/
hearing) even when (wearing glasses
or contact lenses/using a hearing
aid)?” Only children whose parents answered yes to the third question were
considered to have signiﬁcant hearing
or vision problems. Because of the
large overlap in this survey in reporting of intellectual disability among
children with Down syndrome (89.4%),
a single-condition variable, “intellectual disability, including Down syndrome,” was derived.
Neurologic conditions were divided
into 2 groups on the basis of their
inclusion in the fourth edition of the
Diagnostic and Statistical Manual of
Mental Disorders32 (DSM): (1) conditions referenced by the DSM, including ADHD, autism, emotional disorders, and intellectual disability or
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TABLE 1 Prevalence and Characteristics of CSHCN Aged 3 to 17 Years With Neurologic Conditions, Compared With a Referent Sample: NS-CSHCN, United
States, 2005–2006
Characteristic

Children Without
Special Health
Care Needs, %
(95% CI)

CSHCN With Any
Neurologic
Condition, %
(95% CI)a

CSHCN With 1
DSMb Condition
Only, % (95%
CI) (Referent)

CSHCN With ⱖ2
DSMb
Conditions, %
(95% CI)

CSHCN With ⱖ1 NonDSMc Conditions, %
(95% CI)

CSHCN With At Least
1 DSMb and 1 NonDSMc Condition, %
(95% CI)

n
Weighted n
Weighted % (prevalence)
ADHD
Autism
Intellectual disabilitye
Emotional problemsf
Cerebral palsy
Muscular dystrophy
Epilepsy
Vision problems
Hearing problems
Mean No. of conditions
Percent male
Race
White only (referent)
Black only
Multiple race
Other race
Hispanic
Age, y
3–5
6–12
13–17 (referent)
Inadequate insuranceh
Type of insurance
Private (referent)
Public
Private and public
Otheri
Uninsured
Household income at ⬍200%
federal poverty level
Severity of limitation
None (referent)
Some
Severe

4181
51 449 950
100
2.0 (1.6–2.6)
0.09 (0.04–0.2)d
0.7 (0.5–1.2)
1.6 (1.2–2.0)
0.04 (0.01–0.2)d
0.04 (0–0.3)d
0.13 (0.1–0.4)d
0.9 (0.6–1.4)
0.0 (0.0)
NC
49.9 (48.0–51.8)

19 112
4 756 629
49.9
63.7 (62.5–64.5)
11.5 (10.8–12.3)
22.6 (21.6–23.7)
45.1 (43.9–46.3)
3.8 (3.3–4.3)
0.7 (0.5–1.0)
6.9 (6.4–7.5)
7.6 (7.0–8.3)
1.2 (0.9–1.4)
1.6 (1.6–1.6)
63.7 (62.5–64.8)

10 242
2 469 755
51.9
61.3 (60.0–63.0)
3.7 (3.2–4.3)
8.4 (7.5–9.4)
28.5 (26.9–30.0)
0.0
0.0
0.0
0.0
0.0
1.0 (1.0–1.0)
63.7 (62.0–65.3)

5639
1 450 551
30.5
84.9 (83.2–86.5)
25.0 (23.1–26.9)
38.6 (36.5–40.8)
82.0 (80.2–83.7)
0.0
0.0
0.0
0.0
0.0
2.3 (2.3–2.3)
69.3 (67.2–71.3)g

1227
307 300
6.5
0.0
0.0
0.0
0.0
13.0 (9.9–16.8)
3.6 (2.4–5.5)
34.0 (30.1–38.2)
47.1 (42.6–51.7)
8.4 (6.2–11.2)
1.1 (1.0–1.1)
50.6 (46.1–55.2)

2004
529 023
11.1
53.1 (49.4–56.7)
18.6 (15.7–21.5)
58.7 (55.2–62.2)
47.3 (43.7–50.9)
26.7 (23.6–30.1)
4.2 (2.6–6.5)
42.6 (39.1–46.2)
41.3 (37.8–44.9)
5.6 (4.2–7.5)
3.0 (2.9–3.0)
56.1 (52.5–59.7)g

66.3 (64.4–68.2)
14.8 (13.3–16.3)
2.8 (2.2–3.5)
16.2 (14.8–17.7)
21.0 (19.4–22.7)

71.4 (70.2–72.5)
17.1 (16.1–18.1)
3.9 (3.5–4.4)
7.6 (6.95–8.34)
11.6 (10.8–12.5)

73.2 (71.5–74.8)
15.8 (14.5–17.3)
3.7 (3.2–4.3)
7.2 (6.3–8.3)
11.1 (9.9–12.3)

69.5 (67.4–71.6)
18.6 (16.8–20.5)g
4.5 (3.7–5.4)
7.5 (6.4–8.8)
11.8 (10.3–13.4)

69.1 (64.5–73.3)
18.0 (14.5–22.1)
4.1 (2.7–6.3)
8.8 (6.4–12.1)
12.5 (9.5–16.2)

69.4 (65.9–72.7)
18.3 (15.5–21.5)
3.2 (2.3–4.5)
9.1 (7.2–11.4)
13.1 (10.7–16.0)

23.5 (21.9–25.3)
44.5 (42.6–46.4)
31.9 (30.3–33.7)
13.6 (12.2–15.1)

8.8 (8.1–9.6)
48.9 (47.7–50.1)
42.3 (41.1–43.5)
23.9 (22.8–25.0)

8.2 (7.3–9.2)
50.0 (48.3–51.6)
41.9 (40.2–43.5)
20.6 (19.3–22.1)

8.5 (7.3–10.0)
46.7 (44.6–48.9)
44.7 (42.6–46.9)
29.0 (26.9–31.1)g

16.2 (13.0–20.0)g
47.8 (43.3–52.3)
36.0 (31.8–40.5)
22.7 (18.9–27.0)

8.1 (6.5–10.1)
50.5 (46.9–54.1)
41.4 (37.9–45.0)
25.8 (22.5–29.3)g

66.9 (65.0–68.7)
18.7 (17.1–20.3)
4.4 (3.7–5.4)
2.7 (2.2–3.3)
7.3 (6.41–8.41)
35.5 (33.7–37.4)

50.2 (49.0–51.4)
34.2 (33.0–35.3)
9.6 (8.9–10.3)
2.0 (1.7–2.4)
4.1 (3.6–4.6)
48.3 (47.1–49.5)

58.8 (57.1–60.5)
28.5 (27.0–30.1)
7.0 (6.2–7.9)
1.9 (1.5–2.5)
3.8 (3.2–4.4)
42.2 (40.5–43.9)

40.0 (37.9–42.1)
42.4 (40.2–44.6)g
11.6 (10.3–13.0)g
1.9 (1.5–2.5)
4.1 (3.4–5.0)g
55.5 (53.4–57.7)g

55.0 (50.3–59.5)
30.5 (26.2–35.2)
8.6 (6.4–11.5)
2.0 (1.1–3.5)
4.0 (2.4–6.7)
43.9 (39.2–48.5)

35.1 (31.8–38.6)
40.1 (36.6–43.8)g
16.4 (14.0–19.2)g
2.7 (1.8–4.1)g
5.6 (4.0–7.9)g
59.8 (56.3–63.3)g

NA
NA
NA

23.4 (22.4–24.5)
37.6 (36.4–38.7)
39.0 (37.8–40.2)

32.8 (31.2–34.3)
41.0 (39.4–42.6)
26.3 (24.8–27.9)

12.1 (10.7–13.6)
34.5 (32.5–36.6)g
53.4 (51.3–55.6)g

30.0 (26.0–34.4)
39.6 (35.3–44.0)
30.4 (26.2–34.9)

7.6 (5.9–9.6)
28.9 (25.7–32.4)g
63.5 (59.9–67.0)g

NC indicates not calculated; NA, not asked.
a Of CSHCN. Neurologic conditions include all DSM and non-DSM conditions listed below.
b DSM conditions include conditions listed in the fourth edition of the DSM,32 including ADHD, autism, intellectual disability or developmental delay including Down syndrome, and emotional
problems including depression, anxiety, eating disorder, or other emotional problems.
c Non-DSM conditions include neurologic conditions not listed in the DSM,32 including cerebral palsy, muscular dystrophy, epilepsy, and hearing or vision problems not correctable with aids.
d RSE ⬎ 30%.
e Intellectual disability or developmental delay, including Down syndrome.
f Depression, anxiety, eating disorder, or other emotional problems.
g Unadjusted OR (not shown) signiﬁcantly different from those with a single DSM condition.
h Summary score based on 3 questions that assessed whether health insurance covered needs, whether the costs associated with the insurance were reasonable, and whether the
insurance allowed the child to see the health care providers needed.
i Other comprehensive insurance.

other developmental delays; and (2)
conditions not included in the DSM,
including epilepsy, cerebral palsy,
muscular dystrophy, and vision or
hearing problems.
Statistical Analyses
Given the variation and signiﬁcant degree of co-occurrence among the neurologic conditions both within and between the 2 groups, analyses were
conducted to test whether there were
differences in health care needs
among mutually exclusive subgroups

of CSHCN with (1) a single DSM condition, (2) more than 1 DSM condition,
(3) a single non-DSM condition, (4)
more than 1 non-DSM condition, or
(5) at least 1 DSM and 1 non-DSM
condition. Because of limited sample
size, subgroups 3 and 4 were combined, which resulted in 4 independent subgroups.
Variables that assess demographics,
health care needs, and unmet needs
were compared among subgroups (Tables 1–3). Variables of satisfaction

with family-centered care and care coordination that were developed by the
Maternal and Child Health Bureau and
the National Center for Health Statistics were included.33,34 Satisfaction
with family-centered care was based
on whether doctors spent enough
time, listened carefully, were sensitive
to values and customs, provided
needed information, made the family
feel like a partner, and an interpreter
was available when needed. Satisfaction with care coordination was based
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TABLE 2 Prevalence of Health Care Needs Among CSHCN Aged 3 to 17 Years With a Neurologic Condition, Compared With a Referent Sample: NS-CSHCN,
United States, 2005–2006
Health Care Needs

At least 1 emergency department visit in
previous year
Visits to doctor or other health care
provider in previous year
None
1–8 visits
ⱖ9 visits
Needed a referral
Services needed
Routine preventive care
Specialty doctor
Preventive dental care
Other dental care
Prescription medications
Physical, occupational, or speech therapy
Mental health care or counseling
Home health care
Eyeglasses or vision care
Hearing aids or hearing care
Mobility aids or devices
Communication aids or devices
Medical supplies
Durable medical equipment

Children Without
Special Health
Care Needs, %
(95% CI)

CSHCN With Any
Neurologic
Conditiona, %
(95% CI)

CSHCN With 1
DSMb Condition
Only, % (95%
CI) (Referent)

CSHCN With ⱖ2
DSMb
Conditions, %
(95% CI) or OR
(95% CI)c

CSHCN With ⱖ1
Non-DSMd
Conditions, %
(95% CI) or OR
(95% CI)c

CSHCN With At Least
1 DSMb and 1 NonDSMd Condition, %
(95% CI) or OR
(95% CI)c

17.6 (16.2–19.0)
NC

36.9 (35.7–38.0)
NC

32.3 (30.7–33.9)
Referent

38.9 (36.8–41.0)
1.1 (1.0–1.3)

44.1 (39.6–48.6)
1.5 (1.2–1.9)e

48.6 (45.0–52.2)
1.5 (1.3–1.8)e

20.4 (18.8–22.0)
NC
77.8 (76.2–79.4)
NC
1.8 (1.4–2.4)
NC
11.5 (10.4–12.7)
NC

5.9 (5.3–6.6)
NC
67.3 (66.2–68.4)
NC
26.8 (25.7–27.8)
NC
36.7 (35.6–37.9)
NC

6.4 (5.5–7.3)
Referent
72.3 (70.7–73.9)
Referent
21.3 (19.9–22.8)
Referent
31.5 (30.0–33.1)
Referent

5.4 (4.4–6.5)
0.9 (0.7–1.2)
62.1 (60.0–64.1)
NAf
32.6 (30.7–34.6)
1.5 (1.3–1.7)e
40.9 (38.7–43.1)
1.3 (1.2–1.5)e

4.3 (2.6–7.2)
0.5 (0.3–1.0)
72.7 (68.3–76.7)
NAf
23.0 (19.3–27.1)
1.1 (0.8–1.3)
40.9 (36.5–45.4)
1.5 (1.2–1.8)e

6.3 (4.4–9.1)
1.2 (0.7–1.9)
55.0 (51.3–58.6)
NAf
38.7 (35.2–42.3)
1.9 (1.5–2.2)e
47.3 (43.7–50.9)
1.6 (1.4–2.0)e

64.8 (63.0–66.6)
NC
15.0 (13.7–16.3)
NC
79.5 (77.9–81.1)
NC
19.6 (18.2–21.2)
NC
37.3 (35.5–9.1)
NC
4.4 (3.7–5.2)
NC
3.0 (2.5–3.7)
NC
1.3 (0.8–1.9)
NC
23.2 (21.7–24.8)
NC
0.9 (0.6–1.3)
NC
1.5 (1.1–2.0)
NC
0.02 (0–0.1)g
NC
6.0 (5.2–6.9)
NC
1.1 (0.8–1.6)
NC

76.0 (74.9–77)
NC
54.5 (53.3–55.7)
NC
84.9 (84.0–85.8)
NC
26.4 (25.4–27.5)
NC
84.6 (83.7–85.5)
NC
32.6 (31.5–33.7)
NC
47.4 (46.2–48.6)
NC
5.4 (4.9–6.0)
NC
40.1 (38.9–41.3)
NC
5.7 (5.1–6.3)
NC
5.5 (5.0–6.1)
NC
4.0 (3.6–4.5)
NC
16.5 (15.6–17.4)
NC
8.4 (7.7–9.1)
NC

75.6 (74.1–76.9)
Referent
46.2 (44.6–47.9)
Referent
85.4 (84.2–86.6)
Referent
27.2 (25.7–28.7)
Referent
84.7 (83.5–85.9)
Referent
22.2 (20.9–23.6)
Referent
40.7 (39.1–42.4)
Referent
3.1 (2.6–3.7)
Referent
33.9 (32.4–35.4)
Referent
3.6 (3.0–4.2)
Referent
3.3 (2.8–3.8)
Referent
1.4 (1.1–1.7)
Referent
13.8 (12.7–15.0)
Referent
5.8 (5.1–6.7)
Referent

76.8 (74.9–78.6)
1.2 (1.0–1.4)
58.3 (56.1–60.4)
1.5 (1.3–1.7)e
83.5 (81.8–85.2)
1.0 (0.9–1.3)
25.9 (24.0–27.9)
1.0 (0.9–1.2)
84.8 (83.2–86.3)
1.2 (1.0–1.5)
40.7 (38.5–42.9)
2.0 (1.7–2.3)e
68.6 (66.5–70.7)
3.1 (2.7–3.5)e
7.3 (6.1–8.7)
2.0 (1.5–2.6)e
37.6 (35.5–39.8)
1.2 (1.1–1.4)e
5.0 (4.0–6.1)
1.2 (0.9–1.6)
2.8 (2.3–3.5)
0.6 (0.5–0.8)e
5.1 (4.2–6.2)
2.4 (1.7–3.3)e
15.0 (13.6–16.6)
0.9 (0.8–1.1)
6.1 (5.2–7.2)
0.8 (0.6–1.0)

75.4 (71.0–79.3)
1 (0.8–1.2)
73.0 (68.5–77.0)
3.2 (2.5–4.0)e
85.0 (80.9–88.1)
1.2 (0.8–1.7)
25.9 (22.3–30.0)
1.0 (0.8–1.3)
82.6 (78.9–85.8)
1.0 (0.7–1.3)
29.0 (25.1–33.3)
1.4 (1.1–1.8)e
8.1 (5.9–11.0)
0.1 (0.1–0.2)e
3.3 (2.2–5.0)
1.1 (0.7–1.7)
63.7 (59.3–67.8)
3.9 (3.2–4.9)e
11.2 (8.6–14.5)
3.3 (2.3–4.8)e
8.8 (6.6–11.6)
2.7 (1.9–3.9)e
2.1 (1.1–3.8)
1.5 (0.7–3.0)
22.4 (18.8–26.5)
1.7 (1.4–2.2)e
13.6 (10.6–17.3)
2.5 (1.8–3.5)e

76.0 (72.5–79.1)
1.2 (1.0–1.5)
72.1 (68.6–75.4)
2.8 (2.3–3.4)e
86.5 (84.1–88.6)
1.3 (1.0–1.7)
24.6 (21.8–27.6)
1.0 (0.8–1.1)
84.6 (81.4–87.4)
1.2 (0.9–1.6)
60.9 (57.3–64.4)
4.8 (4.0–5.7)e
43.3 (39.7–46.9)
0.9 (0.8–1.1)
12.5 (10.3–15.0)
3.0 (2.2–3.9)e
62.0 (58.5–65.4)
3.3 (2.7–3.9)e
14.4 (11.7–17.7)
3.7 (2.7–5.1)e
21.6 (18.8–24.6)
5.8 (4.5–7.5)e
14.6 (12.3–17.1)
7.7 (5.5–10.7)e
29.8 (26.6–33.2)
2.2 (1.8–2.6)e
23.7 (20.6–27.1)
3.5 (2.8–4.5)e

NC indicates not calculated; NA, not appropriate.
a Of CSHCN. Neurologic conditions include all DSM and non-DSM conditions listed below.
b DSM conditions include conditions listed in the fourth edition of the DSM,32 including ADHD, autism, intellectual disability or developmental delay including Down Syndrome, and emotional
problems including depression, anxiety, eating disorder, or other emotional problems.
c Adjusted OR and 95% CI, compared to referent, controlling for gender, race, Hispanic ethnicity, age, adequacy of insurance, poverty, and severity of limitation. ORs were not calculated to
compare children without special health care needs.
d Non-DSM conditions include neurologic conditions not listed in the DSM,32 including cerebral palsy, muscular dystrophy, epilepsy, and hearing or vision problems not correctable with aids.
e Adjusted OR signiﬁcantly different from those with a single DSM condition.
f For number of health care visits, there were 3 levels, and the referent group chosen was those with 1 to 8 visits. Therefore, ORs were not calculated for the 1- to 8-visit category.
g RSE ⬎ 30%.

on satisfaction with communication
among doctors and between doctors
and other programs and whether the
family received sufﬁcient help coordinating care, if needed. A principal comS346
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ponents analysis was used to reduce 3
health insurance items assessing coverage, cost, and allowance to see
needed providers into a single
“adequacy-of-health-insurance” factor

(␣ ⫽ .70), which was included as a covariate. Although most outcome measures correlated signiﬁcantly with one
another, most correlation coefﬁcients
were ⬍.4, and all were ⬍.7.
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TABLE 3 Prevalence of Unmet Health Care Needs Among CSHCN Aged 3 to 17 Years With a Neurologic Condition, Compared With a Referent Sample:
NS-CSHCN, United States, 2005–2006
Unmet Health Care Needs

Delayed or lack of access to care
Not satisﬁed with family-centered care
Not satisﬁed with care coordination
Problem getting a referral
Difﬁculties using other servicesf
Dissatisfaction using services
Have an unmet need
Did not receive all needed care
Routine preventive care
Specialty doctor
Preventive dental care
Other dental care
Prescription medications
Physical, occupational, or speech therapy
Mental health care or counseling
Home health care
Eyeglasses or vision care
Hearing aids or hearing care
Communication aids or devices
Medical supplies
Durable medical equipment

Children Without CSHCN With Any CSHCN With 1 DSM
Special Health
Neurologic
Condition Onlyb, %
Care Needs,
Conditiona, %
(95% CI)
% (95% CI)
(95% CI)
(Referent)

CSHCN With ⱖ2
DSM
Conditionsb, %
(95% CI) or OR
(95% CI)c

CSHCN With ⱖ1 CSHCN With At Least
Non-DSM
1 DSMb and 1 NonConditionsd, % DSM Conditiond, %
(95% CI) or OR
(95% CI) or OR
(95% CI)c
(95% CI)c

5.3 (4.5–6.3)
NC
33.8 (31.8–35.9)
NC
23.2 (20.8–25.8)
NC
1.3 (1.0–1.7)
NC
2.5 (2.0–3.2)
NC
4.3 (3.5–5.3)
NC
6.0 (5.2–7.1)
NC

11.5 (10.7–12.3)
NC
40.9 (39.7–42.1)
NC
50.9 (49.6–52.2)
NC
9.4 (8.7–10.2)
NC
17.3 (16.4–18.2)
NC
13.1 (12.3–13.9)
NC
22.8 (21.8–23.8)
NC

9.4 (8.4–10.4)
Referent
36.5 (34.8–38.2)
Referent
44.7 (42.8–46.6)
Referent
6.9 (6.0–7.8)
Referent
12.2 (11.2–13.3)
Referent
9.4 (8.5–10.4)
Referent
17.5 (16.3–18.9)
Referent

14.3 (12.7–16.0)
1.3 (1.1–1.6)e
47.5 (45.3–49.7)
1.3 (1.1–1.5)e
60.0 (57.7–62.2)
1.5 (1.3–1.7)e
12.3 (10.7–14.0)
1.5 (1.2–1.9)e
24.5 (22.7–26.4)
1.8 (1.5–2.1)e
17.8 (16.2–19.5)
1.6 (1.3–1.9)e
29.4 (27.4–31.4)
1.5 (1.3–1.7)e

8.2 (6.1–10.9)
0.8 (0.6–1.2)
36.0 (31.5–40.8)
0.9 (0.8–1.2)
38.8 (34.2–43.6)
0.8 (0.6–0.9)e
6.8 (5.0–9.1)
1.0 (0.7–1.4)
10.9 (8.1–14.4)
0.8 (0.5–1.1)
8.5 (5.9–12.2)
0.8 (0.5–1.3)
16.6 (13.3–20.6)
0.8 (0.6–1.1)

15.4 (13.0–18.2)
1.3 (1.0–1.7)
45.9 (42.3–49.6)
1.2 (1.0–1.4)
57.5 (53.8–61.1)
1.3 (1.1–1.6)e
15.2 (12.8–17.9)
1.9 (1.5–2.6)e
25.4 (22.4–28.6)
1.8 (1.4–2.2)e
19.7 (16.9–22.7)
1.8 (1.4–2.3)e
32.9 (29.6–36.4)
1.7 (1.3–2.0)e

2.0 (1.3–3.1)
NC
5.0 (3.3–7.4)
NC
4.5 (3.7–5.4)
NC
5.3 (3.8–7.4)
NC
0.56 (0.3–1.1)g
NC
5.6 (2.7–11.3)g
NC
11.7 (6.8–19.4)
NC
1.8 (0.4–7.3)g
NC
3.0 (1.8–5.0)
NC
0.0
NC
0.0
NC
1.1 (0.22–5.21)g
NC
1.2 (0.2–7.9)g
NC

3.6 (3.1–4.1)
NC
8.1 (7.2–9.1)
NC
10.1 (9.3–10.9)
NC
14.3 (12.8–16.0)
NC
2.6 (2.2–3.1)
NC
15.0 (13.7–16.5)
NC
15.4 (14.2–16.8)
NC
15.2 (11.8–19.4)
NC
5.4 (4.5–6.3)
NC
9.3 (6.6–13.0)
NC
25.9 (21.2–31.3)
NC
4.4 (3.3–5.8)
NC
6.7 (4.8–9.2)
NC

2.5 (2.0–3.2)
Referent
6.5 (5.4–7.8)
Referent
8.8 (7.7–10.0)
Referent
11.7 (9.7–14.0)
Referent
1.6 (1.1–2.1)
Referent
12.4 (10.4–14.7)
Referent
13.7 (12.0–15.6)
Referent
12.6 (7.1–21.3)
Referent
3.6 (2.7–4.7)
Referent
4.3 (2.4–7.5)
Referent
16.0 (9.8–25.0)
Referent
3.8 (2.4–6.1)
Referent
6.2 (3.2–11.4)
Referent

4.5 (3.5–5.8)
1.7 (1.1–2.7)e
10.9 (8.9–13.2)
1.6 (1.1–2.2)e
11.6 (10.2–13.1)
1.0 (0.8–1.3)
17.3 (14.4–20.7)
1.1 (0.8–1.6)
4.2 (3.3–5.4)
2.7 (1.7–4.5)e
16.6 (14.3–19.2)
1.3 (1.0–1.7)
16.8 (14.8–19.0)
1.1 (0.9–1.4)
17.5 (12.0–25.0)
2.2 (0.9–5.4)
6.7 (4.9–8.9)
1.4 (0.9–2.3)
16.3 (10.3–24.8)
9.4 (3.1–29.0)e
24.4 (17.3–33.1)
1.2 (0.5–2.9)
3.4 (1.9–6.0)
0.7 (0.3–1.6)
6.9 (4.0–11.6)
1.3 (0.5–3.3)

3.1 (1.4–6.5)g
1.0 (0.4–2.3)
3.6 (2.2–5.8)
0.5 (0.3–0.9)e
7.4 (5.0–10.7)
0.7 (0.4–1.1)
13.1 (8.3–20.1)
1.0 (0.5–1.8)
2.4 (1.0–6.1)g
1.5 (0.4–5.5)
9.1 (5.8–14.0)
0.6 (0.3–1.1)
16.5 (5.5–39.9)g
0.6 (0.2–2.2)
10.1 (3.5–25.9)g
1.1 (0.2–5.0)
7.2 (4.6–11.1)
1.9 (1.0–3.6)
3.1 (1.1–8.2)g
1.0 (0.2–4.6)
16.6 (5.2–41.7)g
0.7 (0.1–4.3)
2.1 (0.9–4.7)g
0.4 (0.1–1.2)
5.1 (1.5–16.1)g
0.8 (0.2–2.9)

6.1 (4.3–8.7)
2.0 (1.0–3.7)
9.3 (7.0–2.4)
1.1 (0.7–1.8)
13.6 (11.2–16.5)
1.2 (0.9–1.7)
19.8 (15.0–25.7)
1.3 (0.8–2.0)
3.5 (2.4–5.1)
2.1 (1.2–3.7)e
18.3 (15.1–21.9)
1.5 (1.1–2.0)e
17.2 (13.5–21.6)
1.0 (0.7–1.5)
15.4 (9.8–23.5)
1.9 (0.7–5.0)
6.7 (4.5–9.8)
1.4 (0.8–2.6)
11.5 (5.4–22.5)g
4.0 (0.9–18.9)
32.3 (24.3–41.5)
2.0 (0.8–4.8)
7.9 (4.7–12.9)
1.7 (0.7–3.9)
7.7 (4.5–12.9)
1.7 (0.6–4.4)

NC indicates not calculated.
a Of CSHCN. Neurologic conditions include all DSM and non-DSM conditions listed below.
b DSM conditions include conditions listed in the fourth edition of the DSM,32 including ADHD, autism, intellectual disability or developmental delay including Down Syndrome, and emotional
problems including depression, anxiety, eating disorder, or other emotional problems.
c Adjusted OR and 95% CI, compared to referent, controlling for gender, race, Hispanic ethnicity, age, adequacy of insurance, poverty, and severity of limitation. ORs were not calculated to
compare children without special health care needs.
d Non-DSM conditions include neurologic conditions not listed in the DSM,32 including cerebral palsy, muscular dystrophy, epilepsy, and hearing or vision problems not correctable with aids.
e Adjusted OR signiﬁcantly different from those with a single DSM condition.
f Other services included nonmedical services such as early intervention programs, child care facilities, vocational education and rehabilitation programs, and other community programs.
g RSE ⬎ 30%.

Data management was conducted by using SAS (SAS Institute Inc, Cary, NC), and
weighted statistical analyses were conducted by using SUDAAN software (Research Triangle Institute, Research Tri-

angle Park, NC) to account for the
complex sampling design of the NSCSHCN. Prevalence and 95% conﬁdence
intervals (CIs) were calculated, followed
by multivariable regression analyses

that controlled for race (white or other),
Hispanic ethnicity, age (3–5, 6 –12, or
13–17 years), gender, adequacy of
health insurance (adequate or not),
household income of ⬍200% of the fed-
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eral poverty level, and severity of limitation (none, some, or severe).25 The referent group for the multivariable analyses
comprised CSHCN with a single DSM condition.Imputedincomevalueswereprovided
by the National Center for Health Statistics
and incorporated statistically by using a
single-imputation approach as described in the survey documentation.35
Adjusted odds ratios (ORs) and 95% CIs
were calculated for categorical outcomes and linear regression ␤ coefﬁcients for the number of services
needed.
Descriptive statistics were also calculated for an independent sample of 4181
US children aged 3 to 17 years without
special health care needs. These families
were sampled by the NS-CSHCN as a
baseline for expected health care needs
among US children of the same age without special health care needs, and they
completed the special health care needs
screener and most of the NS-CSHCN. Evaluating the estimates and the overlap of the
95% CIs for each estimate allows for descriptive comparisons with the CSHCN.
Posthoc analyses were conducted to
account for the large number of statistical comparisons. The data set was restructured and logistic regression
models were run to collectively determine if there were overall differences
in needs (all variables in Table 2) or
unmet needs (all variables in Table 3)
while controlling for the type of service
(each variable) and all covariates previously included in the model.

RESULTS
Characteristics of CSHCN With
Neurologic Conditions
Of all CSHCN aged 3 to 17 years, 50% had
1 of the reported neurologic conditions,
representing 4.8 million US children.
Children with neurologic conditions
most often were included in the CSHCN
sample, but some children without special health care needs nonetheless were
reported to have a neurologic condition,
S348
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most commonly ADHD or emotional
problems (Table 1). Among CSHCN with
neurologic conditions, DSM conditions were more common than nonDSM conditions. Only 54 (4%) of the
1227 in the non-DSM-disorder group
had more than 1 condition.
Compared with children without special health care needs, a greater percentage of CSHCN with neurologic
conditions were male, white, nonHispanic, and aged 6 to 17 years. They
also were more likely to have inadequate insurance, public health insurance only, or a combination of private
and public health insurance and to be
living in poverty (Table 1). Among
CSHCN with neurologic conditions,
those with 2 or more neurologic conditions (either at least 2 DSM conditions
or 1 of each type) were more likely
than CSHCN with a single DSM condition to have inadequate insurance, be
uninsured, have public health insurance, and be living in poverty (Table 1).
Descriptive Comparison of Health
Care Needs Between CSHCN With
Neurologic Conditions and
Children Without Special Health
Care Needs
As expected, on the basis of the deﬁnition of CSHCN, CSHCN with neurologic
conditions had more health care
needs than children without special
health care needs (Table 2). CSHCN
with neurologic conditions were more
likely than children without special
health care needs to have had a lack of
or delayed access to care, a problem
getting a referral, a speciﬁc unmet
need, problems using other services,
and dissatisfaction with the degree of
care coordination and family-centered
care (Table 3).
Health Care Needs Among CSHCN
With Neurologic Conditions
Among CSHCN with neurologic conditions, those with a single DSM con-

dition needed the least number of
distinct services (mean: 4.5 [95% CI:
4.4 – 4.5]), compared with the other
subgroups (2 or more DSM conditions,
mean: 5.2 [95% CI: 5.1–5.3]; a non-DSM
condition, mean: 5.0 [95% CI: 4.9 –5.2];
at least 1 of each type of condition,
mean: 6.3 [95% CI: 6.1– 6.4]). The number of services required by the 3 subgroups was signiﬁcantly greater than
that required by the single-DSMdisorder subgroup after controlling
for covariates (P ⬍ .001 for each
contrast).
After adjustment for sociodemographic factors and severity of limitation, CSHCN with 2 or more DSM conditions had threefold increased odds of
needing mental health care and were
more likely to have had more health
care visits and to have needed more
home health care and communication
aids, compared with CSHCN with a single DSM condition. In contrast, CSHCN
with 2 or more DSM conditions were
less likely to have needed mobility devices than CSHCN with a single DSM
condition.
Compared with CSHCN with a single
DSM condition, CSHCN with non-DSM
conditions had greater odds of having
had a recent emergency department
visit and having needed a referral,
therapy, or medical supplies. This subgroup also had a twofold to threefold
increase in odds of needing a specialty
doctor, vision care, hearing care, mobility aids, and durable medical equipment. CSHCN with non-DSM conditions
had 10% of the odds of needing mental
health care compared with CSHCN with
a single DSM condition.
CSHCN with at least 1 DSM and 1 nonDSM condition had the highest mean
number of conditions (3.0) and generally had the greatest magnitude of
need. CSHCN with both DSM and nonDSM conditions had a nearly twofold
increase in reporting 9 or more health
care visits and at least 3 times greater
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odds of needing communication aids,
physical, occupational, or speech therapy, and home health care compared
with CSHCN with a single DSM condition (Table 2).
The posthoc analyses that collectively
tested for all needs listed in Table 2
showed that compared with CSHCN
with a single DSM condition, those with
2 or more DSM conditions needed
more services (OR: 1.3 [95% CI:
1.3–1.4]), as did those with at least 1
non-DSM condition (OR: 1.4 [95% CI:
1.3–1.5]) and those with at least 1 of
each type of condition (OR: 2.1 [95% CI:
1.9 –2.3]).
Unmet Needs Among CSHCN With
Neurologic Conditions
Unmet health care needs were generally greatest for CSHCN with 2 or more
DSM conditions or at least 1 of each
type of condition. These 2 groups had
increased odds for dissatisfaction
with care coordination and difﬁculty
using “other” (non– health care) services. These subgroups were also at
increased odds for having any unmet
need, including not receiving all prescriptions, as compared with CSHCN
with a single DSM condition (Table 3).
The increased odds of having an unmet
need remained signiﬁcant for the subgroup of those with 2 or more DSM
conditions (OR: 1.3 [95% CI: 1.1–1.6]),
with a statistical trend for the DSM and
non-DSM subgroups (OR: 1.2 [95% CI:
1.0 –1.5]), after controlling for number
of services needed. In addition, parents of CSHCN with 2 or more DSM conditions had increased odds of reporting delayed or lack of access to care,
dissatisfaction with family-centered
care, and not receiving all needed routine care or care from a specialty doctor. CSHCN with only non-DSM conditions were less likely to report
dissatisfaction with care coordination
and were less likely to have not received all needed care from special-

ists, compared with CSHCN with a single DSM condition.
The posthoc analyses that collectively
tested for all unmet needs listed in Table
3 showed that compared with CSHCN
with a single DSM condition, those with 2
or more DSM conditions had more unmet needs overall (OR: 1.2 [95% CI: 1.1–
1.2]), as did those with at least 1 of each
type of condition (OR: 1.1 [95% CI: 1.1–
1.2]). There was no difference in the collective measure of unmet needs among
CSHCN with at least 1 non-DSM condition
(OR: 0.9 [95% CI: 0.9 –1.0]; P ⫽ .09) compared with CSHCN with a single DSM
condition.

DISCUSSION
Several signiﬁcant differences were
noted between subgroups of CSHCN
with neurologic conditions. CSHCN
with a single DSM condition generally
had fewer health care needs than
CSHCN in the other subgroups. CSHCN
with at least 1 DSM and 1 non-DSM condition had the greatest magnitude of
health care needs.
The ﬁndings associated with the subgroup of CSHCN with non-DSM conditions
are somewhat challenging to interpret,
because this subgroup included CSHCN
with single or multiple conditions. However, because few children in the group
had multiple conditions (4%), the estimates largely represent those with a single non-DSM condition.
Having multiple neurologic conditions
seemed to be more important in deﬁning unmet needs than the speciﬁc type
of neurologic condition. CSHCN in
the multiple-neurologic-condition subgroups (at least 2 DSM conditions or at
least 1 DSM and 1 non-DSM disorder)
had more unmet needs and reported
greater dissatisfaction with care, care
coordination, ability to get a referral,
and ability to use other services. Having an unmet need did not seem to be a
direct consequence of having more
needs, because adjusting for the num-

ber of needs did not completely explain
the differences in unmet needs between the subgroups. In addition, unmet needs did not seem to be the result of increased severity of conditions
among CSHCN with multiple conditions, because all ﬁndings were adjusted for severity of limitation.
Notably, the non-DSM-disorder subgroup was least likely to have unmet
needs or to be dissatisﬁed with care
coordination, whereas the 2 subgroups of CSHCN with multiple conditions had the greatest unmet needs
and dissatisfaction with care coordination. Care coordination may be more
challenging for children with multiple
conditions, which could result in more
unmet needs among this subgroup of
CSHCN.
The ﬁndings presented here should be
interpreted in the context of several
limitations. The study was limited to
neurologic conditions and did not assess other co-occurring conditions
(eg, diabetes, asthma, or heart conditions). In addition to being at greater
risk for co-occurring neurologic conditions, CSHCN with neurologic conditions are also at greater risk for other
health conditions; therefore, unmet
needs associated with neurologic conditions may have been overestimated.12,36 Moreover, analyses were limited to those conditions included in the
survey, and therefore the ﬁndings may
not generalize to children with other
neurologic conditions. Furthermore,
results were inﬂuenced by the most
prevalent conditions (eg, ADHD) and
can only be generalized to noninstitutionalized CSHCN. Because of the relatively small numbers of children in the
non-DSM-disorder group, it was not
possible to draw conclusions about
health care needs speciﬁc to CSHCN
with single versus multiple non-DSM
conditions. Finally, this study focused
on health care needs, not services provided by social welfare and educa-
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tional systems that are relevant to children with neurologic conditions.3,16,37,38
Despite these limitations, several major strengths of the NS-CSHCN contributed to this study. These strengths included the large sample of CSHCN, the
assessment of multiple conditions that
allowed comparisons between several
distinct subgroups of CSHCN based on
the type and number of neurologic
conditions, the assessment of many

These ﬁndings highlight the importance
of identifying and addressing the needs
of subpopulations of CSHCN with neurologic conditions who are most in need,
including children with multiple condi-

tions. CSHCN who require different types
of services not only need more resources in terms of service but also may
require coordination of care. These results support previous recommendations for educating pediatricians about
care coordination, providing reimbursement for coordination, and ﬁnding
creative strategies to improve care coordination for CSHCN with multiple neurologic conditions.39–43
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13. Van Naarden K, Decouﬂé P, Caldwell K. Prevalence and characteristics of children with
serious hearing impairment in metropolitan Atlanta, 1991–1993. Pediatrics. 1999;
103(3):570 –575
14. Flanagan NM, Jackson AJ, Hill AE. Visual impairment in childhood: insights from a
community-based survey. Child Care Health
Dev. 2003;29(6):493– 499
15. Mervis CA, Boyle CA, Yeargin-Allsopp M.
Prevalence and selected characteristics of
childhood vision impairment. Dev Med Child
Neurol. 2002;44(8):538 –541
16. Dunn DW, Kronenberger WG. Childhood epilepsy, attention problems, and ADHD: review
and practical considerations. Semin Pediatr Neurol. 2005;12(4):222–228
17. Kwok H, Cheung PW. Co-morbidity of psychiatric disorder and medical illness in people
with intellectual disabilities. Curr Opin Psychiatry. 2007;20(5):443– 449
18. Hendriksen JG, Vles JS. Neuropsychiatric
disorders in males with Duchenne muscular dystrophy: frequency rate of attentiondeﬁcit hyperactivity disorder (ADHD),
autism spectrum disorder, and obsessive-

compulsive disorder. J Child Neurol. 2008;
23(5):477– 481
Wu JY, Kuban KC, Allred E, Shapiro F, Darras
BT. Association of Duchenne muscular dystrophy with autism spectrum disorder.
J Child Neurol. 2005;20(10):790 –795
Biederman J. Attention-deﬁcit/hyperactivity
disorder: a selective overview. Biol Psychiatry. 2005;57(11):1215–1220
Weller WE, Minkovitz CS, Anderson GF. Utilization of medical and health-related services among school-age children and adolescents with special health care needs
(1994 National Health Interview Survey on
Disability [NHIS-D] Baseline Data). Pediatrics. 2003;112(3 pt 1):593– 603
Newacheck PW, Halfon N. Prevalence and
impact of disabling chronic conditions in
childhood. Am J Public Health. 1998;88(4):
610 – 617
Spears AP. The Healthy People 2010 outcomes for the care of children with special
health care needs: an effective national policy for meeting mental health care needs?
Matern Child Health J. 2008; In press
Bramlett MD, Read D, Bethell C, Blumberg
SJ. Differentiating subgroups of children
with special health care needs by health
status and complexity of health care needs.
Matern Child Health J. 2009;13(2):151–163
Nageswaran S, Silver EJ, Stein RE. Association of functional limitation with health care
needs and experiences of children with special health care needs. Pediatrics. 2008;
121(5):994 –1001
Wood DL, McCaskill QE, Winterbauer N, et al.
A multi-method assessment of satisfaction
with services in the medical home by parents of children and youth with special
health care needs (CYSHCN). Matern Child
Health J. 2009;13(1):5–17
Dusing SC, Skinner AC, Mayer ML. Unmet
need for therapy services, assistive devices,
and related services: data from the National

health care issues speciﬁc to CSHCN,
and the representativeness of the
sample to the noninstitutionalized population of US CSHCN.

CONCLUSIONS

REFERENCES
1. Ganz ML, Tendulkar SA. Mental health care
services for children with special health
care needs and their family members: prevalence and correlates of unmet needs [published correction appears in Pediatrics.
2006;118(4):1806 –1807]. Pediatrics. 2006;
117(6):2138 –2148
2. Kang T, Harrington C. Variation in types of
service use and expenditures for individuals with developmental disabilities. Disabil
Health J. 2008;1(1):30 – 41
3. 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 National Health Interview Survey. Pediatrics. 2009;123(2). Available at:
www.pediatrics.org/cgi/content/full/123/
2/e253
4. Boulet SL, Boyle C, Schieve L. Health care
use and health impact of developmental disabilities among U.S. children, 1997–2005.
Arch Pediatr Adolesc Med. 2009;163(1):
19 –26
5. Mohr PE, Feldman JJ, Dunbar JL. The societal costs of severe to profound hearing
loss in the United States. Policy Anal Brief H
Ser. 2000;2(1):1– 4
6. Kemper AR, Bruckman D, Freed GL. Prevalence and distribution of corrective lenses
among school-age children. Optom Vis Sci.
2004;81(1):7–10
7. Ott D, Siddarth P, Gurbani S, et al. Behavioral disorders in pediatric epilepsy: unmet
psychiatric need. Epilepsia. 2003;44(4):
591–597
8. Pollack HA, Dombkowski KJ, Zimmerman JB,
et al. Emergency department use among
Michigan children with special health care
needs: an introductory study. Health Serv
Res. 2004;39(3):665– 692
9. McPherson M, Arango P, Fox H, et al. A new
deﬁnition of children with special health
care needs. Pediatrics. 1998;102(1 pt 1):
137–140

S350

BITSKO et al

19.

20.

21.

22.

23.

24.

25.

26.

27.

Downloaded from www.aappublications.org/news by guest on December 4, 2020

SUPPLEMENT ARTICLE

Survey of Children With Special Health Care
Needs. Ambul Pediatr. 2004;4(5):448 – 454
28. Caronna EB, Augustyn M, Zuckerman B. Revisiting parental concerns in the age of autism spectrum disorders: the need to help
parents in the face of uncertainty. Arch Pediatr Adolesc Med. 2007;161(4):406 – 408
29. Kogan MD, Strickland BB, Newacheck PW.
Building systems of care: ﬁndings from
the National Survey of Children With Special Health Care Needs. Pediatrics. 2009;
124(suppl 4):S333–S336
30. 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. National Center for Health Statistics. Vital Health Stat 1. 2008;(45):1–188
31. Turnbull R, Turnbull A, Warren S, Eidelman
S, Marchand P. Shakespeare 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(1):65–70
32. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 4th ed, Text Revision. Washington, DC:
American Psychiatric Association; 2000
33. Centers for Disease Control and Prevention,
National Center for Health Statistics.

34.

35.

36.

37.

Progress toward implementing communitybased systems of services for children with
special health care needs: summary tables
from the National Survey of Children With
Special Health Care Needs, 2001. Available
at: www.cdc.gov/nchs/data/slaits/CSHCN%
20Progress%20Tables1.pdf. Accessed December 15, 2008
McPherson M, Weissman G, Strickland BB,
van Dyck PC, Blumberg SJ, Newacheck PW.
Implementing community-based systems of
services for children and youths with special health care needs: how well are we
doing? Pediatrics. 2004;113(5 suppl):
1538 –1544
Pedlow S, Luke JV, Blumberg SJ. Multiple
imputation of missing household poverty
level values from the National Survey of
Children With Special Health Care Needs,
2001, and the National Survey of Children’s
Health, 2003. Available at: www.cdc.gov/
nchs/data/slaits/mimp01㛭03.pdf. Accessed
January 27, 2009
Leibson CL, Katusic SK, Barbaresi WJ, Ransom J, O’Brien PC. Use and costs of medical
care for children and adolescents with and
without attention-deﬁcit/hyperactivity disorder. JAMA. 2001;285(1):60 – 66
Smith RJ, Bale JF Jr, White KR. Sensorineural hearing loss in children. Lancet. 2005;
365(9462):879 – 890

38. DuPaul GJ. School-based interventions for
students with attention deﬁcit hyperactivity
disorder: current status and future directions. School Psychol Rev. 2007;36(2):
183–194
39. American Academy of Pediatrics, Committee on Children With Disabilities. Care
coordination: integrating health and related systems of care for children with special health care needs. Pediatrics. 1999;
104(4 pt 1):978 –981
40. Antonelli RC, Antonelli DM. Providing a medical home: the cost of care coordination services in a community-based, general pediatric practice. Pediatrics. 2004:113(5 suppl):
1522–1528
41. Kran BS, Wright DW. A telephone survey of
low vision services in U.S. schools for the
blind and visually impaired. Optometry.
2008;79(7):378 –390
42. Lindeke LL, Leonard BJ, Presler B, Garwick
A. Family-centered care coordination for
children with special needs across multiple
settings. J Pediatr Health Care. 2002;16(6):
290 –297
43. Matlow AG, Wright JG, Zimmerman B, Thomson K, Valente M. How can the principles of
complexity science be applied to improve
the coordination of care for complex pediatric patients? Qual Saf Health Care. 2006;
15(2):85– 88

Downloaded from www.aappublications.org/news by guest on December 4, 2020
PEDIATRICS Volume 124, Supplement 4, December 2009

S351

Unmet Health Care Needs Among CSHCN With Neurologic Conditions
Rebecca H. Bitsko, Susanna N. Visser, Laura A. Schieve, Danielle S. Ross, David J.
Thurman and Ruth Perou
Pediatrics 2009;124;S343
DOI: 10.1542/peds.2009-1255D

Updated Information &
Services

including high resolution figures, can be found at:
http://pediatrics.aappublications.org/content/124/Supplement_4/S343

References

This article cites 38 articles, 8 of which you can access for free at:
http://pediatrics.aappublications.org/content/124/Supplement_4/S343#BI
BL

Subspecialty Collections

This article, along with others on similar topics, appears in the following
collection(s):
Developmental/Behavioral Pediatrics
http://www.aappublications.org/cgi/collection/development:behavioral_is
sues_sub
Focus on Subspecialties
http://www.aappublications.org/cgi/collection/focus

Permissions & Licensing

Information about reproducing this article in parts (figures, tables) or in
its entirety can be found online at:
http://www.aappublications.org/site/misc/Permissions.xhtml

Reprints

Information about ordering reprints can be found online:
http://www.aappublications.org/site/misc/reprints.xhtml

Downloaded from www.aappublications.org/news by guest on December 4, 2020

Unmet Health Care Needs Among CSHCN With Neurologic Conditions
Rebecca H. Bitsko, Susanna N. Visser, Laura A. Schieve, Danielle S. Ross, David J.
Thurman and Ruth Perou
Pediatrics 2009;124;S343
DOI: 10.1542/peds.2009-1255D

The online version of this article, along with updated information and services, is located
on the World Wide Web at:
http://pediatrics.aappublications.org/content/124/Supplement_4/S343

Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it has
been published continuously since 1948. Pediatrics is owned, published, and trademarked by the
American Academy of Pediatrics, 345 Park Avenue, Itasca, Illinois, 60143. Copyright © 2009 by the
American Academy of Pediatrics. All rights reserved. Print ISSN: 1073-0397.

Downloaded from www.aappublications.org/news by guest on December 4, 2020

