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Abstract

In order to document the impact of Tourette Syndrome on the health care needs of children, and 

access to health care among youth with Tourette Syndrome, parent-reported data from the 2007–

2008 National Survey of Children’s Health were analyzed. Children with Tourette Syndrome had 

more co-occurring mental disorders than children with asthma or children without Tourette 

Syndrome or asthma, and had health care needs that were equal to or greater than children with 

asthma (no Tourette Syndrome) or children with neither asthma nor Tourette Syndrome. Health 

care needs were greatest among children with Tourette Syndrome and co-occuring mental 

disorders, and these children were least likely to receive effective care coordination. Addressing 

co-occurring conditions may improve the health and well-being of children with Tourette 

Syndrome. Strategies such as integration of behavioral health and primary care may be needed to 

improve care coordination.
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Introduction

Tourette Syndrome is a neurological condition defined by the presence of persistent motor 

and vocal tics.1 Community-based prevalence estimates range from 3–8 per 1000 

children,2–7 and a recent estimate from a nationally representative population of children 

living in the United States of America found that 3 per 1000 children had a Tourette 

Syndrome diagnosis.8 Symptoms of Tourette Syndrome range from mild to severe, with 

most cases showing mild or moderate symptoms.8–11 In community and clinically 

ascertained samples, over half of children with Tourette Syndrome have a co-occurring 

mental, emotional, or behavioral condition12 most commonly attention-deficit/hyperactivity 

disorder and obsessive-compulsive disorder.4, 8, 13–15 These co-occurring conditions often 

contribute to the adverse impact of Tourette Syndrome on educational outcomes, family 

stress, social relationships and health care needs.16–19, 20

In the absence of co-existing mental, emotional or behavioral conditions, children with mild 

tics may not require additional treatment beyond health education for the child and family.21 

However, when tics are moderate or greater in severity, available treatments include 

medication and systematic habit reversal training.21–24 Medications rarely eliminate all tics 

and may be associated with adverse effects that limit their use to individuals with prominent 

symptoms that interfere with daily life.23 The presence of co-occurring mental, emotional or 

behavioral conditions, or educational difficulties complicates the treatment of children with 

Tourette Syndrome as these children often require additional medical and educational 

services.25

Although the presence and impact of co-occurring conditions among children with Tourette 

Syndrome are well-documented,26–28 few studies have examined health care needs and 

health service use among these children. For example, children and adults with Tourette 

Syndrome have lower healthrelated quality of life as evidenced by lower scores on measures 

of psychological health and adaptive function; this lower quality of life appears to be 

associated with tic severity and co-occurring psychiatric conditions.26–28 Tourette Syndrome 

may also be associated with lower indices of physical health.28 Likewise, in a recent study 

using data from Medicaid and private insurance claims of children aged 4 to 18 years with 

Tourette Syndrome and other tic disorders, Olfson and colleagues reported that 50–75% of 

youth with Tourette Syndrome had co-occurring mental disorders.15 Youth with Tourette 

Syndrome used more mental health services and psychotropic medications than youth with 

other tic disorders (e.g., chronic motor or vocal tic disorder and transient tic disorder) and 

youth without any tic disorder.15 Among children with Tourette Syndrome, 73% of publicly 

insured children and 85% of privately insured children had at least one prescription for a 

psychotropic medication during the one year study period.15 Thus, although some mental 

health and psychological needs of children with Tourette Syndrome have been reported, 

details on other health and health care needs are limited.

We analyzed data from the National Survey of Children’s Health to document the health 

care needs among a nationally representative sample of children living in the United States 

of America with and without Tourette Syndrome.29 In order to illustrate the needs of 

children with Tourette Syndrome relative to another chronic condition, children with asthma 
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were chosen as a clinical control group. Asthma is a relatively common chronic condition, 

affecting 9.1% of children living in the United States of America in 2007,30 and has been 

used as a comparison group in previous studies of health care needs.31–34 Specifically, 

asthma has been used as a comparison group for attention-deficit/hyperactivity disorder in 

studies examining whether children had a medical home, unmet health care needs, and 

measures of health-related quality of life, including behavior, mental health, physical 

functioning, and self-esteem.31, 33, 34 Similar to Tourette Syndrome, asthma varies in 

severity across individuals, has a fluctuating course of symptoms over time, requires 

ongoing health care management,35, 36 and is often associated with co-occurring mental 

disorders, which may complicate treatment beyond routine care.37–39 Specifically, children 

with asthma and co-occurring mental disorders often require more complex medication 

regimens, as well as more intensive education about disease management and environmental 

precautions to prevent worsening of symptoms.37, 40, 41

This study tested four hypotheses: 1) children with Tourette Syndrome would have greater 

overall health care needs, and mental health care needs in particular, compared to children in 

comparison groups (children without Tourette Syndrome or asthma and children with 

asthma but no Tourette Syndrome); 2) children with Tourette Syndrome and one or more co-

occurring mental disorders would have greater health care needs and more problems with 

care coordination compared to children with Tourette Syndrome without a co-occurring 

mental disorder; 3) children with a current diagnosis of Tourette Syndrome would have 

greater health care needs than those with a previous diagnosis of Tourette Syndrome; and 4) 

more severe Tourette Syndrome would be associated with more health care needs.

Methods

The 2007–2008 National Survey of Children’s Health is a nationally representative, 

population-based survey of parents of children under the age of 18 living in the United 

States of America (including all 50 states and the District of Columbia); data are publically 

available.29 Parents reported on their child’s general health, presence of specific health 

conditions, their experiences with the health care system, as well as questions about 

activities, family demographics, and neighborhood characteristics. The cooperation rate 

among households identified as having children was 66%.29 The National Center on Health 

Statistics ethical review board and the NORC Institutional Review Board approved all study 

procedures and modifications. The Federal Office of Management and Budget control 

number for this collection of information was 0920-0406.29

The survey questions of primary interest included those about family demographics, specific 

health conditions, and questions related to health, including a 5-part screener to identify 

children with special health care needs42 (see Table 1). Children were considered to have a 

mental disorder1 if their parent reported they had attention-deficit/hyperactivity disorder, a 

behavioral or conduct problem, depression, anxiety problems or an autism spectrum disorder 

(see Table 1). The presence of an externalizing disorder was defined by parent report of 

attention-deficit/hyperactivity disorder or other behavioral or conduct problem, while the 

presence of an internalizing conditions included depression or anxiety problems; Table 1). 

Because of the high rate of co-occurrence among these conditions, these groups were not 
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mutually exclusive. A series of questions assessed whether the parent thought the child 

received effective care coordination, family-centered care and whether the child had a 

medical home.43–46

Because Tourette Syndrome is rarely diagnosed in younger children, analyses of health care 

needs were limited to children aged 6–17 years (un-weighted n = 64,034).1, 23, 47 First, 

children with current Tourette Syndrome (including those with asthma) were compared to 

children with current asthma but no Tourette Syndrome (asthma), and to children without 

previous or current Tourette Syndrome or asthma (general population; children with 

previous but not current Tourette Syndrome or asthma were excluded from these analyses; 

see Figure 1a). Second, analyses compared sub-groups of children with Tourette Syndrome 

and children without Tourette Syndrome (see Figure 1b): (1) children with current Tourette 

Syndrome to children with previous Tourette Syndrome, and each of these groups to 

children without Tourette Syndrome (Never Tourette Syndrome); (2) children with Tourette 

Syndrome (previous or current) and a co-occurring mental disorder (Tourette Syndrome

+mental disorder) and children with Tourette Syndrome without a co-occurring mental 

disorder (Tourette Syndrome-only) and each of these groups to children without Tourette 

Syndrome (Never Tourette Syndrome); and (4) among those with current Tourette 

Syndrome, children with moderate or severe Tourette Syndrome to children with mild 

Tourette Syndrome.

The group of children with current Tourette Syndrome included children with current 

asthma in order to capture the health care needs of all children with Tourette Syndrome; 

supplementary analyses included a group of children with Tourette Syndrome but not 

asthma. We used chi-square tests and multivariate logistic regression to test for group 

differences and associations between variables of interest. We used SAS-callable SUDAAN 

(Version 10.0.1, RTI International, NC) to account for the complex sampling design of the 

National Survey of Children’s Health, and sample weights to produce estimates that were 

generalizable to the population of children 6–17 years of age living in the United States of 

America. We calculated weighted percent estimates, prevalence ratios, and 95% confidence 

intervals (CI) for all estimates and prevalence ratios. All prevalence ratios (except for 

analyses comparing severity because sample size was too small) were adjusted for child sex, 

age (6–11 vs. 12–17 years), race (white vs. other), and ethnicity (Hispanic vs. not). Because 

asthma was associated with poverty, the analyses comparing the Tourette Syndrome and 

asthma groups to the general population (Table 2) were also adjusted for poverty (less than 

or equal to 200% of federal poverty level vs. greater than 200% of federal poverty level). 

Single imputed values for the poverty variables were used in the models for the 

approximately 8% of respondents who did not report family income.29 We conducted t-tests 

to compare the mean number of co-occurring conditions between groups. We calculated 

relative standard errors (standard error/prevalence estimate×100%) for each estimate; 

estimates with a relative standard error > 30% are noted, and estimates with a relative 

standard error > 50% are suppressed.
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Results

Demographics and co-occurring conditions

As previously reported, the prevalence of current Tourette Syndrome among children 6–17 

years of age living in the United States of America was 0.19% (CI: 0.13, 0.27, n = 147), 

representing approximately 92,000 children (see Table 2).8 Among those with current 

Tourette Syndrome, 21.5% (CI: 10.4–39.3, n = 22) also had current asthma (included in 

Tourette Syndrome group), while the prevalence of asthma among children without current 

Tourette Syndrome was 10.3% (CI: 9.7–10.9, n=6,328; asthma group).

In agreement with a previous report, a higher proportion of children with current Tourette 

Syndrome were male and non-Hispanic compared to the general population8. There was no 

difference in age, race, and household income between children with current Tourette 

Syndrome and the general population. Also consistent with previous findings, a higher 

proportion of children in the asthma group were male, non-white, and living in poverty 

compared to the general population48. Compared to children in the asthma group, children 

with current Tourette Syndrome were more likely to be male (prevalence ratio = 1.4, CI: 1.2, 

1.6), and white (prevalence ratio = 1.4, CI: 1.2, 1.6); there were no significant differences 

between children with current Tourette Syndrome and children in the asthma group for age, 

ethnicity or poverty status.

Children with current Tourette Syndrome were more than six times as likely as those in the 

general population or the asthma group to have a concurrent mental disorder, or 

externalizing condition, and over 12 times as likely to have a concurrent internalizing 

condition or autism spectrum disorder (Table 2). Children in the asthma group were at least 

twice as likely as children in the general population to have a concurrent mental disorder, 

externalizing or internalizing condition, but there was no difference in the rate of autism 

spectrum disorder. Compared to children in the asthma group, children with current Tourette 

Syndrome were significantly more likely to have a concurrent mental disorder (adjusted 

prevalence ratio = 3.0, CI: 2.3, 3.7), internalizing problem (adjusted prevalence ratio = 4.7, 

CI: 3.2, 6.9), externalizing problem (adjusted prevalence ratio = 3.1, CI: 2.3, 4.3), or autism 

spectrum disorder (adjusted prevalence ratio = 11.3, CI: 5.2, 24.4). Children with current 

Tourette Syndrome also had a significantly (p<0.001) greater number of concurrent mental 

disorders (mean 1.6, CI: 1.2, 2.1), than the asthma group (mean 0.4, CI: 0.3–0.4) or the 

general population (mean 0.17, CI: 0.16, 0.18). The difference in the number of concurrent 

mental disorders between children with current Tourette Syndrome and those with current 

asthma was also significant (p<0.001).

Health and health care needs among children with Tourette Syndrome and children with 
asthma

Compared to children in the general population, parents of children with current Tourette 

Syndrome or current asthma were more likely to report their child’s overall health as “fair or 

poor”, and more likely to report greater health care needs on nearly every measure (Table 3). 

On indices of health care access, children with current Tourette Syndrome were less likely 

than children in the general population to receive effective care coordination. Whether or not 
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the child had a medical home approached statistical significance (38.9% of children with 

Tourette Syndrome vs. 55% of children in the general population, adjusted prevalence ratio 

= 0.7; 95% CI: 0.5,1.0). Children with current asthma did not differ from children in the 

general population on measures of health care access (Table 3).

Compared to parents of children with asthma, parents of children with current Tourette 

Syndrome were more likely to endorse limitations in their child’s “ability to do things most 

children of the same age can do” (adjusted prevalence ratio 1.9, CI: 1.2, 2.9), report the 

presence of an emotional, developmental, or behavioral problem in need of treatment 

(adjusted prevalence ratio 3.3, CI: 2.5, 4.4), and to report their child needed or used more 

medical care, mental health, or educational services (adjusted prevalence ratio 2.0, CI: 1.4, 

2.8), needed or received special therapy (adjusted prevalence ratio 2.2, CI: 1.2, 3.9), 

received treatment or counseling from a mental health professional (adjusted prevalence 

ratio 2.3, CI: 1.5, 3.6), or had taken any medication because of difficulties with his/her 

emotions, concentration or behavior, including for attention-deficit/hyperactivity disorder 

(adjusted prevalence ratio 3.7, CI: 2.7, 5.1), in the previous year. In contrast, the need for 

prescription medicine (in general) approached statistical significance (Tourette Syndrome 

vs. general population adjusted prevalence ratio 0.7; 95%: CI: 0.5, 1.0).

Supplementary analyses exploring the health care needs of children with current Tourette 

Syndrome but not asthma generally agreed with the findings presented on all children with 

current Tourette Syndrome. Although the magnitude of the differences between children 

with current Tourette Syndrome without asthma compared to children in the general 

population were lower than that observed with the full Tourette Syndrome group, the risk 

ratios were significant. The only exception was care coordination, which was no longer 

significant (adjusted prevalence ratio = 0.7, CI: 0.4, 1.2).

Contrasts between children with current Tourette Syndrome without asthma and children 

with asthma but not Tourette Syndrome showed similar findings (to Tourette Syndrome plus 

asthma group). Whether the “child is limited or prevented in any way in his/her ability to do 

the things most children of the same age can do” was no longer statistically stable (relative 

standard error = 35.3%) and whether a “child needs or gets special therapy such as physical, 

occupational or speech therapy” was no longer significant (adjusted prevalence ratio = 1.8, 

CI: 1.04, 3.2).

Health care needs of children with a previous versus current diagnosis of Tourette 
Syndrome

Children with previous Tourette Syndrome (but not current diagnosis) and those with 

current Tourette Syndrome had a greater number of health care needs compared to children 

without Tourette Syndrome (“never Tourette Syndrome”). Children with current Tourette 

Syndrome were significantly more likely to have seen a specialist other than a mental health 

professional in the past year, compared to the never Tourette Syndrome group; this was not 

significant for the previous Tourette Syndrome group. In addition, those with current 

Tourette Syndrome were less likely to receive care coordination compared to the never 

Tourette Syndrome group; this difference was not significant between the group with 

previous Tourette Syndrome and children without Tourette Syndrome.

Bitsko et al. Page 6

J Child Neurol. Author manuscript; available in PMC 2015 June 29.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Severity of Tourette Syndrome

When comparing children with moderate or severe Tourette Syndrome to those with mild 

Tourette Syndrome, health care needs were generally greater for those with moderate or 

severe Tourette Syndrome. According to unadjusted prevalence ratios, those with moderate 

or severe Tourette Syndrome were more likely to need or use more medical care, mental 

health or educational services (prevalence ratio 1.8, CI: 1.2, 2.8), to need special therapy 

(prevalence ratio 5.3, CI: 2.4, 12.1), and to meet criteria for children with special health care 

needs (prevalence ratio 1.6, CI: 1.1, 2.4) than those whose parents reported mild Tourette 

Syndrome. The estimate for needing special therapy had a relative standard error of 37%, 

and thus, should be interpreted with caution.

Co-occurring mental disorders

Children with Tourette Syndrome-only and Tourette Syndrome with a co-occurring mental 

disorder (Tourette Syndrome+mental disorder) each had significantly more health care 

needs than children in the never Tourette Syndrome group. Children with Tourette 

Syndrome-only were more than twice as likely to need medicine prescribed by a doctor, to 

use more medical care, mental health, or educational services, and to meet criteria for 

children with special health care needs than children in the never Tourette Syndrome group 

(Table 4). The strength of this association was higher in the Tourette Syndrome+mental 

disorder group for every indicator of health and health care need (see Table 4).

Discussion

Children with Tourette Syndrome have health care needs similar to or greater than those of 

children with asthma, and greater than those of children in the general population. Although 

some children may outgrow tic symptoms and no longer meet criteria for Tourette 

Syndrome by young adulthood,1, 47 these children may still encounter substantial health care 

needs related to co-occurring mental, emotional and behavioral disorders. Indeed, parents of 

children with a history of Tourette Syndrome (previous Tourette Syndrome), but not current 

Tourette Syndrome, reported more health care needs than parents of children who never had 

Tourette Syndrome. Moreover, these reports were similar to parents of children with current 

Tourette Syndrome. Children with moderate or severe Tourette Syndrome had more health 

care needs than those with mild Tourette Syndrome.

In agreement with previous studies,8, 15 there was a high prevalence of co-occurring mental 

disorders among children with Tourette Syndrome. Children with Tourette Syndrome and a 

mental disorder consistently had greater health care needs; this difference was true for both 

co-occurring internalizing and externalizing conditions. This agrees with a previous study 

showing an increased need for mental health services among children with tic disorders and 

attention-deficit/hyperactivity disorder, but not tic disorders alone.7 This is also consistent 

with findings from a previous study showing that cooccurring mood disorders were strongly 

associated with psychiatric hospitalization among children with Tourette Syndrome, even 

more so than tic severity.20 Parents of children with Tourette Syndrome were less likely to 

report that they received effective care coordination compared to the general population; this 

difference remained significant for the Tourette Syndrome+mental disorder group, but not 
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the Tourette Syndrome-only group. Thus, the presence of co-occurring conditions may 

increase the care coordination challenges facing families of children with Tourette 

Syndrome.

The issue of co-occurring conditions complicating health care needs is not specific to 

Tourette Syndrome. Youth with other chronic conditions, including epilepsy, asthma and 

emotional, behavioral or developmental conditions are also at risk for co-occurring mental, 

emotional and behavioralconditions.38, 39, 49, 50 As shown here and previously, children with 

asthma also have elevated rates of co-occurring mental disorders that may affect service 

needs.37–39 Although children with asthma had a higher prevalence of co-occurring 

conditions than children in the general population, the prevalence was significantly lower 

than among children with current Tourette Syndrome. Most of the differences in health care 

needs between children with current Tourette Syndrome and children in the asthma group 

were associated with mental health care needs.

Complicating quality care coordination further, families may face challenges in access. 

Knowledge gaps among providers, and a shortage of experts in treating children with 

Tourette Syndrome, especially children with co-occurring mental, emotional and behavioral 

conditions, may partially account for these challenges.51–53 One specific gap identified in a 

study of physicians and psychologists was knowledge about behavior therapy; slightly more 

than a third of the providers knew about habit reversal training for tics, but fewer than 10% 

knew how to implement it.51 Challenges in the dissemination of information about 

behavioral treatments for tics and a shortage of providers trained in child and adolescent 

mental health may also contribute to this gap.52–54 Chronic care models of healthcare 

delivery that rely on multidisciplinary teams and outreach may improve access to care for 

people with multiple chronic mental, emotional or behavioral conditions.55 Dissemination of 

evidence-based information about Tourette Syndrome, co-occurring mental, emotional and 

behavioral conditions, and evidence-based treatment (including behavior therapy) could 

further enhance access to care.

These findings should be interpreted within the context of the study survey and its 

associated limitations. Although the study included a large national sample of children with 

Tourette Syndrome, it relied on parent report of diagnosis and therefore may have been 

influenced by ascertainment bias. Specifically, children with more mild symptoms who 

never received a diagnosis of Tourette Syndrome would not have been included in the 

Tourette Syndrome sample. Also, despite the large overall sample, the size of the Tourette 

Syndrome subgroups (e.g. Tourette Syndrome-only and severity) was relatively small and 

some results were not statistically reliable (i.e., had high relative standard errors) and should 

be interpreted with caution.

The findings reported here demonstrate significant health care needs and challenges with 

care coordination for children with Tourette Syndrome, including those with and without co-

occurring mental, emotional and behavioral conditions. Based on evidence in children with 

other special health care needs, connecting to a medical home may be one promising 

approach to helping children with Tourette Syndrome achieve improved care coordination 

and the better overall health outcomes that can come with it.56, 57 Recent health policies and 
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guidelines may also help address some of the challenges faced by children with Tourette 

Syndrome and co-occurring conditions, including the Mental Health Parity and Addiction 

Equity Act (P.L. No. 110–343)58 and the Patient Protection and Affordable Care Act (P.L. 

No. 111–148), each of which promote better integration of primary and mental health 

services.45, 59, 60 Future analyses of national surveys will be helpful in tracking the impact of 

public health policies and programs on health care access and care coordination for children 

with Tourette Syndrome and co-occurring mental, emotional and behavioral conditions.

Acknowledgments

We thank the Maternal and Child Health Bureau, Health Resources and Services Administration, U.S. Department 
of Health and Human Services, for their continuing direction, support, and funding of the National Survey of 
Children’s Health.

Dr. Scahill receives research funding from Shire Pharmaceuticals (ongoing), Roche Pharmaceuticals (ongoing), 
Pfizer (program terminated), The National Institutes of Mental Health, and the Tourette Syndrome Association. He 
has served as a consultant (past two years) for Roche, Pfizer, BioMarin and Brackett.

References

1. American Psychiatric Association. Diagnostic and statistical manual of mental disorders: DSM-IV-
TR. 4th ed.. Washington, DC: American Psychiatric Association; 2000. 

2. Khalifa N, von Knorring A-L. Prevalence of tic disorders and Tourette syndrome in a Swedish 
school population. Dev Med Child Neurol. 2003; 45:315–319. [PubMed: 12729145] 

3. Stefanoff P, Wolanczyk T, Gawrys A, et al. Prevalence of tic disorders among schoolchildren in 
Warsaw, Poland. Eur Child Adolesc Psych. 2008; 17:171–178.

4. Wang HS, Kuo MF. Tourette's syndrome in Taiwan: an epidemiological study of tic disorders in an 
elementary school at Taipei County. Brain Dev. 2003; 25:S29–S31. [PubMed: 14980369] 

5. Kurlan R, McDermott MP, Deeley C, et al. Prevalence of tics in schoolchildren and association with 
placement in special education. Neurol. 2001; 57:1383–1388.

6. Comings DE, Himes JA, Comings BG. An epidemiologic study of Tourette's syndrome in a single 
school district. J Clin Psychiatry. 1990; 51:463–469. [PubMed: 2228981] 

7. Scahill L, Williams S, Schwab-Stone M, Applegate JO, Leckman JF. Tic disorders and disruptive 
behavior in a community sample. Adv Neurol. 2006; 99:184–190. [PubMed: 16536365] 

8. Centers for Disease Control and Prevention. Prevalence of diagnosed Tourette syndrome in persons 
aged 6–17 years - United States, 2007. MMWR. 2009; 58:581–585. [PubMed: 19498335] 

9. Erenberg G, Cruse RP, Rothner AD. Tourette syndrome: an analysis of 200 pediatric and adolescent 
cases. Cleve Clin Q. 1986; 53:127–131. [PubMed: 3461891] 

10. Janik P, Kalbarczyk A, Sitek M. Clinical analysis of Gilles de la Tourette syndrome based on 126 
cases. NeurolNeurochir Pol. 2007; 41:381–387.

11. Bloch MH, Leckman JF. Clinical course of Tourette syndrome. J Psychosom Res. 2009; 67:497–
501. [PubMed: 19913654] 

12. National Research Council and Institute of Medicine. Preventing mental, emotional, and behavioral 
disorders among young people: progress and possibilities. Washington, DC: 2009. 

13. Gaze C, Kepley HO, Walkup JT. Co-occurring psychiatric disorders in children and adolescents 
with Tourette syndrome. J Child Neurol. 2006; 21:657–664. [PubMed: 16970866] 

14. Khalifa N, von Knorring AL. Psychopathology in a Swedish population of school children with tic 
disorders. J Am Acad Child Adolesc Psychiatry. 2006; 45:1346–1353. [PubMed: 17075357] 

15. Olfson M, Crystal S, Gerhard T, Huang C, Walkup JT, Scahill L. Patterns and correlates of tic 
disorder diagnoses in privately and publicly insured youth. J Am Acad Child Adolesc Psychiatry. 
2011; 50:119–131. [PubMed: 21241949] 

Bitsko et al. Page 9

J Child Neurol. Author manuscript; available in PMC 2015 June 29.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



16. Sukhodolsky DG, Scahill L, Zhang H, et al. Disruptive behavior in children with Tourette's 
syndrome: Association with ADHD comorbidity, tic severity, and functional impairment. J Am 
Acad Child Adolesc Psychiatry. 2003; 42:98–105. [PubMed: 12500082] 

17. Debes N, Hjalgrim H, Skov L. The presence of Attention-Deficit Hyperactivity Disorder (ADHD) 
and Obsessive- Compulsive Disorder worsen psychosocial and educational problems in Tourette 
Syndrome. J Child Neurology. 2010; 24

18. Stern JS, Burza S, Robertson MM. Gilles de la Tourette's syndrome and its impact in the UK. 
Postgrad Med J. 2005; 81:12–19. [PubMed: 15640424] 

19. Woods DW, Himle MB, Osmon DC. Use of the impact on family scale in children with Tic 
Disorders: Descriptive data, validity, and tic severity impact. Child Fam Behav Ther. 2005; 27:11–
21.

20. Coffey BJ, Biederman J, Geller DA, et al. Distinguishing illness severity from tic severity in 
children and adolescents with Tourette's disorder. J Am Acad Child Adolesc Psychiatry. 2000; 
39:556–561. [PubMed: 10802972] 

21. Kurlan R. Clinical practice. Tourette's Syndrome. N Engl J Med. 2010; 363:2332–2338. [PubMed: 
21142535] 

22. Piacentini J, Woods DW, Scahill L, et al. Behavior therapy for children with Tourette disorder: a 
randomized controlled trial. JAMA. 2010; 303:1929–1937. [PubMed: 20483969] 

23. Scahill L, Erenberg G, Berlin CM Jr, et al. Contemporary assessment and pharmacotherapy of 
Tourette syndrome. NeuroRx. 2006; 3:192–206. [PubMed: 16554257] 

24. Singer HS. Treatment of tics and tourette syndrome. Curr Treat Options Neurol. 2010; 12:539–
561. [PubMed: 20848326] 

25. Singer HS. Tourette syndrome and other tic disorders. Handbook of clinical neurology / edited by 
PJ Vinken and GW Bruyn. 2011; 100:641–657.

26. Storch EA, Merlo LJ, Lack C, et al. Quality of life in youth with Tourette's syndrome and chronic 
tic disorder. J Clin Child Adolesc Psychol. 2007; 36:217–227. [PubMed: 17484694] 

27. Conelea CA, Woods DW, Zinner SH, et al. Exploring the Impact of Chronic Tic Disorders on 
Youth: Results from the Tourette Syndrome Impact Survey. Child Psychiatry Hum Dev. 2011; 
42:219–242. [PubMed: 21046225] 

28. Elstner K, Selai CE, Trimble MR, Robertson MM. Quality of Life (QOL) of patients with Gilles de 
la Tourette's syndrome. Acta Psychiatr Scand. 2001; 103:52–59. [PubMed: 11202129] 

29. Blumberg SJ, Foster EB, Frasier AM, et al. Design and Operation of the National Survey of 
Children's Health, 2007 Vital Health Stat 1. 2012; 55

30. Akinbami LJ, Moorman JE, Garbe PL, Sondik EJ. Status of childhood asthma in the United States, 
1980–2007. Pediatr. 2009; 123:S131–S145.

31. Escobar R, Soutullo CA, Hervas A, Gastaminza X, Polavieja P, Gilaberte I. Worse quality of life 
for children with newly diagnosed attention-deficit/hyperactivity disorder, compared with 
asthmatic and healthy children. Pediatr. 2005; 116:e364–e369.

32. Brousseau DC, Mukonje T, Brandow AM, Nimmer M, Panepinto JA. Dissatisfaction with hospital 
care for children with sickle cell disease not due only to race and chronic disease. Pediatr Blood 
Cancer. 2009; 53:174–178. [PubMed: 19350642] 

33. Toomey SL, Finkelstein J, Kuhlthau K. Does Connection to Primary Care Matter for Children 
With Attention-Deficit/Hyperactivity Disorder? Pediatr. 2008; 122:368–374.

34. Toomey SL, Homer CJ, Finkelstein JA. Comparing medical homes for children with ADHD and 
asthma. Acad Pediatr. 2010; 10:56–63. [PubMed: 20129482] 

35. Lin H, Yeh CB, Peterson BS, et al. Assessment of symptom exacerbations in a longitudinal study 
of children with Tourette's syndrome or obsessive-compulsive disorder. J Am Acad Child Adolesc 
Psychiatry. 2002; 41:1070–1077. [PubMed: 12218428] 

36. US Department of Health and Human Services. , editor. National Heart Lung and Blood Institute. 
Expert Panel 3: Guidelines for the Diagnosis and Management of Asthma. Bethesda, MD: 
National Institutes of Health, NHLBI; 2007. 

37. McQuaid EL, Kopel SJ, Nassau JH. Behavioral adjustment in children with asthma: a meta-
analysis. J Dev Behav Pediatr. 2001; 22:430–439. [PubMed: 11773808] 

Bitsko et al. Page 10

J Child Neurol. Author manuscript; available in PMC 2015 June 29.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



38. Ortega AN, Huertas SE, Canino G, Ramirez R, Rubio-Stipec M. Childhood asthma, chronic 
illness, and psychiatric disorders. J Nerv Ment Dis. 2002; 190:275–281. [PubMed: 12011605] 

39. Zielinski TA, Brown S, Nejtek VA, Khan DA, Moore JJ, Rush J. Depression in asthma: prevalence 
and clinical implications. Prim Care Companion J Clin Psychiatry. 2000; 2:153–158. [PubMed: 
15014636] 

40. Richardson LP, Lozan P, Russo J, McCauley E, Bush T, Katon W. Asthma symptom burden: 
relationship to asthma severity and anxiety and depression symptoms. Pediatr. 2006; 118:1042–
1051.

41. Klinnert MD, McQuaid EL, McCormick D, Adinoff AD, Bryant NE. A multimethod assessment of 
behavioral and emotional adjustment in children with asthma. J Pediatr Psychol. 2000; 25:35–46. 
[PubMed: 10826242] 

42. Bethell CD, Read D, Stein RE, Blumberg SJ, Wells N, Newacheck PW. Identifying children with 
special health care needs: development and evaluation of a short screening instrument. Ambul 
Pediatr. 2002; 2:38–48. [PubMed: 11888437] 

43. Centers for Disease Control and Prevention National Center for Health Statistics. [Accessed 
December 15, 2011] Progress toward implementing community-based systems of services for 
children with special health care needs: Summary tables from the National Survey of Children 
with Special Health Care Needs, 2001. [online]. Available at: http://www.cdc.gov/nchs/data/slaits/
CSHCN%20Progress%20Tables1.pdf.

44. 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? Pediatr. 2004; 113:1538–1544.

45. American Academy of Family Physicians (AAFP), American Academy of Pediatrics (AAP), 
American College of Physicians (ACP), American Osteopathic Association (AOA). Joint 
Principles of the Patient Centered Medical Home [online]. Available at: http://www.pcpcc.net/
content/joint-principles-patient-centered-medical-home. 

46. American Academy of Pediatrics Initiatives for Children With Special Needs Project Advisory 
Committee. The medical home [policy statement]. Pediatr. 2002; 110:184–186.

47. Leckman JF, Zhang H, Vitale A, et al. Course of tic severity in Tourette syndrome: the first two 
decades. Pediatr. 1998; 102:14–19.

48. Centers for Disease Control and Prevention. National Surveillance for Asthma—United States, 
1980–2004. Morb Mortal Wkly Rep Surveill Summ. 2007; 56

49. Ekinci O, Titus JB, Rodopman AA, Berkem M, Trevathan E. Depression and anxiety in children 
and adolescents with epilepsy: prevalence, risk factors, and treatment. Epilepsy Behav. 2009; 
14:8–18. [PubMed: 18804186] 

50. U.S. Department of Health and Human Services. The National Survey of Children's Health. 2007 
[online]. Available at: http://mchb.hrsa.gov/nsch/07main/national/1child/1healthstatus/pages/
03pc.html. 

51. Marcks BA, Woods DW, Teng EJ, Twohig MP. What do those who know, know? Investigating 
providers' knowledge about Tourette's Syndrome and its treatment Cogn Behav Pract. 2004; 
11:298–305.

52. Reeves G, Anthony B. Multimodal treatments versus pharmacotherapy alone in children with 
psychiatric disorders: implications of access, effectiveness, and contextual treatment. Paediatr 
Drugs. 2009; 11:165–169. [PubMed: 19445545] 

53. Kim WJ. American Academy of Child and Adolescent Psychiatry Task Force on Workforce 
Needs. Child and adolescent psychiatry workforce: a critical shortage and national challenge. Acad 
Psychiatry. 2003; 27:277–282. [PubMed: 14754851] 

54. Woods DW, Conelea CA, Walther MR. Barriers to dissemination: Exploring the criticisms of 
behavior therapy for tics. Clin Psychol-Sci Pract. 2007; 14:279–282.

55. Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J, Bonomi A. Improving chronic illness 
care: translating evidence Into action. Health Aff. 2001; 20:64–78.

56. Casey PH, Lyle RE, Bird TM, et al. Effect of hospital-based comprehensive care clinic on health 
costs for Medicaid-insured medically complex children. Arch Pediatr Adolesc Med. 2011; 
165:392–398. [PubMed: 21300650] 

Bitsko et al. Page 11

J Child Neurol. Author manuscript; available in PMC 2015 June 29.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/nchs/data/slaits/CSHCN%20Progress%20Tables1.pdf
http://www.cdc.gov/nchs/data/slaits/CSHCN%20Progress%20Tables1.pdf
http://www.pcpcc.net/content/joint-principles-patient-centered-medical-home
http://www.pcpcc.net/content/joint-principles-patient-centered-medical-home
http://mchb.hrsa.gov/nsch/07main/national/1child/1healthstatus/pages/03pc.html
http://mchb.hrsa.gov/nsch/07main/national/1child/1healthstatus/pages/03pc.html


57. 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. Pediatr. 2006; 117:2138–
2148.

58. Paul Wellstone and Pete Domenici Mental Health Parity and Addiction Equity Act. H R 1424—
117. 2008

59. Patient protection and affordable care act health-related portions of the health care andeducation 
reconciliation act. Public Law 111–148. 2010

60. American Academy of Pediatrics (AAP), American Academy of Child and Adolescent Psychiatry 
(AACAP). Improving mental health services in primary care: reducing administrative and 
financial barriers to access and collaboration [online]. Available at: http://practice.aap.org/
content.aspx?aid=2775&nodeID=4002. 

61. Kogan MD, Blumberg SJ, Schieve LA, et al. Prevalence of parent-reported diagnosis of autism 
spectrum disorder among children in the US, 2007. Pediatr. 2009; 124:1395–1403.

Bitsko et al. Page 12

J Child Neurol. Author manuscript; available in PMC 2015 June 29.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://practice.aap.org/content.aspx?aid=2775&nodeID=4002
http://practice.aap.org/content.aspx?aid=2775&nodeID=4002


Figure 1. 
Analytic groups (with un-weighted sample sizes) for health care needs among children with 

Tourette Syndrome, 2007 National Survey of Children’s Health. A. Groups comparing 

children with current Tourette Syndrome, current asthma without Tourette Syndrome, and 

children without Tourette Syndrome or asthma. B. Analyses of sub-groups of children with 

Tourette Syndrome compared with children without Tourette Syndrome, or to each other.
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Table 1

Questions from the 2007 National Survey of Children’s Health used for analyses of health care needs among 

children with Tourette Syndrome

NSCH Question Other Information Variables

  Does (the child) currently have (specified condition). 
Conditions included for this study: Tourette Syndrome; 
asthma; attention-deficit disorder or attention deficit 
hyperactivity disorder; depression; anxiety problems; 
behavioral or conduct problems such as oppositional 
defiant disorder or conduct disorder; autism, 
Asperger’s disorder, pervasive developmental disorder, 
or other autism spectrum disorder.

Conditions: This question was asked 
of parents who answered yes at least 
once to the question “Has a doctor or 
other health care provider ever told 
you that (the child) had (specified 
condition)?”

Tourette syndrome; asthma; any mental 
disorder (any condition listed in the first 
column except Tourette Syndrome or 
asthma); externalizing conditions 
(attention-deficit/hyperactivity disorder 
or a behavioral disorder); internalizing 
conditions (anxiety, depression); autism 
spectrum disorder

1. Would you describe his/her (specified condition) as 
mild, moderate or severe

This questions was asked of parents 
who answered yes to question 2 (child 
currently has a condition; asked for 
each current condition)

Severity; mild versus moderate or severe

2. How would you describe (the child’s) health? Would 
you say his/her health is excellent, very good, good, 
fair, or poor?

Dichotomized to fair or poor versus 
good, very good or excellent.

Overall health fair or poor

3. Child with a special health care need Criteria:

- Does the child currently need or use 
medicine prescribed by a doctor, other 
than vitamins?

- Does (the child) need or use more 
medical care, mental health or 
educational services than is usual for 
most children of the same age?

- Is (the child) limited or prevented in any 
way in his/her ability to do the things 
most children of the same age can do?

- Does (the child) need or get special 
therapy, such as physical, occupational, 
or speech therapy?

- Does (the child) have any kind of 
emotional, developmental or behavioral 
problem for which he/she needs treatment 
or counseling?

Each of these questions was included 
as an outcome. Additional questions 
about whether these needs were 
associated with any medical, 
behavioral, or other health condition, 
and whether this condition had lasted 
or was expected to last 12 months or 
longer were used to determine the 
children with special health care needs 
status.42

- Needs or uses medicine 
prescribed by a doctor

- Needs or uses more medical 
care, mental health or 
educational services

- Limited or prevented in 
ability to do things

- Needs or gets special 
therapy

- Has an emotional, 
developmental or 
behavioral problem for 
which he/she needs 
counseling

- Meets criteria for children 
with special health care 
needs

4. Health Care Needs:

- During the past 12 months, has (the child) 
received any treatment or counseling 
from a mental health professional

- During the past 12 months, did (the child) 
see a specialist other than a mental health 
professional?

- During the past 12 months, has (the child) 
taken any medication because of 
difficulties with (his/her) emotions, 
concentration, or behavior?

- Is (the child) currently taking medication 
for attention-deficit disorder or attention-
deficit/hyperactivity disorder?

The final two questions about whether 
the child took medication for 
emotions, concentration or behavior 
and whether the child was taking 
medication for attention-deficit/
hyperactivity disorder were combined 
in order to have one outcome for 
taking a medication for mental health 
or behavioral problems. The question 
about attention-deficit/hyperactivity 
disorder medication was only asked of 
parents who answered yes that there 
child currently had attention-deficit 
disorder or attention-deficit/
hyperactivity disorder.

- Received treatment or 
counseling from a mental 
health professional

- Taken medication for 
difficulties with emotions, 
concentration or behavior, 
including attention-deficit/
hyperactivity disorder

- Seen a specialist (other than 
mental health)
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