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I. Introduction  
 

 A.  Nature of the research problem 
Asthma is the most common chronic disease among children. High rates of 

developmental and behavioral problems accompany asthma and are related to severity. The 
goal of this study was to improve the comprehensive health of children with asthma by 
examining how health disparities risk factors, such as poverty, limited access to healthcare, 
lack of health insurance, family dysfunction, and socioeconomic disadvantage, may 
exacerbate developmental and behavioral co-morbidities. We utilized the 2005-2006 
National Survey of Children with Special Health Care Needs (NS-CSHCN) for this study. 
This research addresses two of MCHB’s strategic research issues: # II, elimination of health 
disparity barriers for MCH populations, and # IV, promotion of healthy development of 
MCH populations. Asthma has been a major focus of MCH investments and programs. 

A better understanding of the interaction of health disparity risk factors and asthma on 
development and behavior will prompt more narrowly targeted intervention programs. 

 
 B.  Purpose, scope, and methods of the investigation 

Aim 1. To verify the high rates of developmental and behavioral co-morbidities among 
children with asthma and compare these rates to those of children with other chronic diseases 
and to those without special health care needs. We hypothesize that children with asthma 
have significantly higher rates of developmental and behavioral problems than children with 
other chronic illnesses or children without special health care needs.  

Aim 2. To examine the impact of health disparities risk factors (poverty, limited access to 
healthcare, lack of health insurance, family dysfunction, and socioeconomic disadvantage) on 
the rates of developmental and behavioral co-morbidities among children with asthma. We 
hypothesize that risk factors for health disparities increase the rates of developmental and 
behavioral co-morbidities among children with asthma. 

Aim 3.  To determine the role of race/ethnicity on rates of developmental and behavioral 
problems independent of risk factors for health disparities. We hypothesize that  race/ethnicity 
does not impact rates of developmental and behavioral problems among children with asthma 
when poverty, lack of health insurance, poor access to care, non-English speaking status, and 
family stability are taken into account.  

 
II. Review of the Literature 
 

The first comprehensive National Survey of Children’s Health 2003 (NSCH) in the United 
States was designed to produce national prevalence estimates for a variety of physical, emotional, 
and behavioral health indicators, as well as measures of children’s experiences with the health care 
system.19 Because of its large sample size and broadly representative sampling methods, the NSCH 
provides the best population-based estimates of child health, behavior, and development to date.  

Our original analysis of the NSCH study led to our developmental health “report card” for 
American children.20 We then used the same data on 102,353 children from the NSCH study to 
examine the relationships between asthma and developmental health measures.5 We found asthma 
and asthma severity to be strongly associated with developmental, emotional, and behavioral co-
morbidities, even after adjusting for the confounding effects of family socioeconomic and 
demographic variables (Table 1).  Children with severe asthma, compared to those without 
asthma, were found to have over four times the odds of having depression or anxiety, behavior 
and conduct problems, or chronic developmental and behavior problems of various sorts.   
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Table 1. Estimated Adjusted Odds Ratios (99% Confidence Intervals) of Selected Development 
and Behavior Outcomes * 

 

 
 
Developmental/Behavioral Outcome 

Currently Has Asthma 
Difficulties Caused by Asthma Described as: 
Minor Moderate Severe 

     ADD/ADHD  1.61 (1.29, 2.00) 2.45 (1.82, 3.29) 2.93 (1.60, 5.39) 
     Depression/Anxiety  1.82 (1.43, 2.33) 3.15 (2.22, 4.47) 4.47 (2.27, 8.80) 
     Behavior/Conduct Problems  1.62 (1.27, 2.05) 3.21 (2.34, 4.40) 4.18 (2.20, 7.94) 
     Learning Disability 1.34 (1.09, 1.64) 2.07 (1.57, 2.74) 3.21 (1.92, 5.37) 
     Child has any emotional, developmental, or behavioral 

problem that is expected to last 12 months or longer for 
which he/she needs treatment or counseling 

1.68 (1.34, 2.10) 2.97 (2.21, 3.99) 4.13 (2.40, 7.11) 

Child has difficulties with emotions, behavior, 
concentration, or getting along with others 

1.62 (1.38, 1.91) 2.58 (2.07, 3.21) 3.25 (1.96, 5.40) 

 

*Odds ratios estimated using logistic regression, adjusting for age, gender, race/ethnicity, household income, and 
parent education.  Reported 99% confidence intervals that do not contain 1 indicate significance at the 0.01 level.  
For the asthma variable, those who currently do not have asthma were the referent category.   
 

With new NS-CSHCN data we expanded these observations to look at the impact of asthma on 
developmental and behavioral co-morbidities independently and with interactions between 
asthma and health disparities risk factors. 
 
III. Study Design and Methods 
 

A. Study design 
Subject data will be drawn from the 2005-2006 NS-CSHCN. The NS-CSHCN was 

fielded by the National Center for Health Statistics at the Centers for Disease Control and 
Prevention using the State and Local Area Integrated Telephone Survey (SLAITS) 
mechanism. It uses the same large-scale random-digit-dial sampling frame as the CDC’s 
National Immunization Survey.  

 
B. Population Studied, Sample Selection, and Instruments Used 

Over 4 million telephone numbers were randomly generated for inclusion in the NS-
CSHCN. After eliminating numbers that were determined to be non-residential, nonworking, 
or assigned to cell phones, the remaining numbers were called to identify households with 
children less than 18 years of age. When households with children were identified, all 
children in the household were screened for special health care needs.  

In households where two or more children were identified as having special needs, one 
child was randomly sampled to be the subject of the detailed interview.  

The goal was to complete approximately 750 interviews regarding a sampled child with 
special health care needs in each of the 50 States and the District of Columbia. The number 
of households screened in each State in order to identify these 750 CSHCN varied depending 
on the prevalence of CSHCN in each State.  

CSHCN were identified using the CSHCN Screener, which consists of five questions 
concerning common health care consequences experienced by CSHCN. The questionnaire 
for sampled CSHCN included sections regarding health and functional status, access to care, 
care coordination, satisfaction with care, health insurance coverage, adequacy of health care 
coverage, impact of the child’s special needs on the family, and demographic information 
about the child, respondent, and household.  

The questionnaire was translated into Spanish, Mandarin, Cantonese, Vietnamese, and 
Korean. The respondent was the parent or guardian in the household who was most 
knowledgeable about the health and health care of the children under 18 years of age. For 
78% of children, the respondent was the mother.  
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Data collection occurred between April, 2005 and February, 2007. From 192,083 
households with children, 364,481 children were screened for special health care needs and 
40,465 interviews were completed regarding CSHCN. The interview completion rate for 
identified CSHCN was 96.2%. The estimated margins of error for national data were 0.2% 
for prevalence data and 1.3% for health information on CSHCN. Data were accessed through 
HRSA’s Maternal and Child Health Bureau Web site.  

 

C. Statistical techniques employed 
All analyses of the NS-CSHCN data were performed using SUDAAN,22 which produces 

accurate variance estimates for complex survey designs.  Given the nature of our study 
questions, population-based estimates were obtained by assigning sampling weights from the 
interview file to each sampled child for whom an interview was completed.23 Estimates and 
comparisons were calculated excluding missing values for the variables in question.  
Responses of ‘‘refused’’ or ‘‘I don’t know’’ were also excluded from the analysis (i.e., treated 
as missing).  All comparisons involving the children without SHCN from the referent sample 
did involve formal combination of the two samples or consequently formal statistical inference, 
as recommended by Blumberg et al.   Rather, estimates of prevalence, etc. and corresponding 
confidence intervals were compared between the two groups (those with and without SHCN.24 

Estimates of rates of the dependent variables listed above, and calculation of 95% 
confidence intervals, allowed us to address Aim 1 when comparing the three groups of interest 
(those with asthma, those with other SHCN defined above, and those without any SHCN).  
Formal statistical inference via chi-square tests were used to compare those with asthma to 
those with other SHCN, since these two groups of children are contained in the same sample.   

To address our second aim/hypothesis, logistic regression was performed on those children 
with asthma, modeling the odds of the above-listed developmental co-morbidities, including the 
health disparities risk factors discussed previously as covariates in the model.    Race/ethnicity was 
also included in the model to assess our third hypothesis.  Similar modeling procedures were used 
for the other two target populations (those with other SHCN and those without SHCN) to examine 
whether or not the relationships we discovered (or not) are asthma-specific.  In comparing those 
with asthma vs. other SHCN, models that included interactions with the discussed covariates and 
group (Group A vs. Group B) were used to elegantly answer these questions.   

Discussing power and sample size for the proposed secondary analysis of an existing dataset 
is somewhat unique.  Obviously, the sample size cannot be changed, and thus we needed to 
provide that we had sufficient power to detect meaningful effects from the sample size of the 
study.  In the main sample of the NS-CSHCN, 38.8% (14,916) of the children have asthma.  
However, excluding those children with other conditions listed above, our asthma group (Group 
A) was comprised of 11,175 children (34% of the 34,092 eligible children).  Our comparison 
group (Group B) was roughly the same size, having 11,349 (33%) children with one of the 
SHCN listed above but not asthma.  25% had neither asthma nor any of the chronic conditions 
of interest, and 8% had asthma and at least one of the other illnesses.   

Of the 22,341 children in Groups A and B, 17% had an emotional, developmental, or 
behavioral problem that had lasted or was expected to last for 12 months or longer.  Given these 
frequencies, in comparing children with asthma to those without asthma but with other 
conditions, we have sufficient power (80%) when α = 0.05 to see relative risks as low as 1.09 
(17.8% vs. 16.3%) for this primary outcome.  Given the complexity of the second and third 
aims, and the confounding and effect measure modifying we planned to assess among 
disparities risk factors, race, and gender, it is difficult to provide a reliable power analysis.  
However, given the amount of children with solely asthma in this study (over 11,000), we were 
very confident that we were adequately powered to address our aims.   
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IV. Detailed Findings  
 

A. AIM 1 
Table 1 shows the demographic rates for children in the NS-CSHCN by chronic condition 

and for children described in the National Survey of Children’s Health, 2003 (NSCH).   
 The rates of EDB problems for all children as well as those with individual chronic health 
conditions are reported in Table 2.   The overall rate of EDB problems for children with 
chronic health conditions was 15%, about three times the rate for children in the general 
population.  The rate of ADD/ADHD was 18%, over twice the rate among children in the 
general population. 

Children with migraine or other types of recurrent headaches had the highest rate of EDB 
problems (47%), about nine times the rate of EDB problems for the NSCH sample; those 
with arthritis or other joint problems had an EDB rate of nearly 30%, about five times the 
NSCH rate.   Similarly, children with blood and heart problems had high rates of EDB 
problems, over four and three times the NSCH estimates, respectively.  The EDB rate among 
children with reported asthma, the most common of childhood chronic health conditions, was 
9%.  There was a similar pattern for rates of ADHD. 

With the exception of children with blood problems, the rates of EDB problems generally 
increased after the pre-school years in both samples. ADHD was more prevalent among older 
children, although the rates were already high for preschool children having chronic 
headaches or blood problems. 

When pain was considered, it did not appear to account for increased rates of EDB 
problems among children with headaches and joint problems.  Among children whose 
parents responded positively to the chronic pain question, 39.6% (95% CI: 36.4%, 42.9%) 
had EDB problems compared to only 10.5% (95% CI:  9.6%, 11.5%) of children who were 
reported not to have chronic physical pain.  Despite children with reported pain having 
higher rates of EDB problems overall, EDB problem rates were no different between those 
with and without pain (as reported by this question) among those children with migraines 
(47% vs. 45%, respectively) or joint problems (29% vs. 23%, respectively).  

The patterns of problems (learning, communication, emotional, and/or behavioral) varied 
across the chronic health conditions (Table 3).  Children with headaches, arthritis, blood, and 
heart problems were reported to have high rates of problems in each of these domains. 
Respondents for children with asthma reported a similar pattern but at a lower rates.  

 
B. AIMS 2 and 3 

The national prevalence of parent-reported asthma among children aged six to seventeen 
years was 10%, few of whom experience severe difficulties related to asthma (Table 4).  A 
greater proportion of males were reported to have asthma than females.  The prevalence of 
asthma among non-Hispanic, black children was nearly twice that of non-Hispanic, white 
children, and non-Hispanic black children with asthma were also more likely to experience 
severe difficulties. 

Although children in households with the lowest level of education and no health 
insurance do not have the highest prevalence of asthma, a greater proportion of children with 
asthma in these households reportedly experience severe difficulties (Table 1). Children in 
households with income below the Federal poverty level (FPL) had both a higher prevalence 
of asthma (14%) and a greater proportion (0.14) that experience severe difficulties than 
children in households with higher income levels.  Children in two-parent 
(biological/adopted) households have a significantly lower prevalence of asthma and a 
significantly smaller proportion of children with asthma that experience severe difficulties 
compared to their counterparts in households with different family structures.  Though 
children without a personal physician or nurse have a lower prevalence of asthma than 
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children with a physician or nurse, children who have problems accessing a specialist were 
significantly more likely to reportedly have asthma (18%) compared to children who do not 
have this same challenge. 

The overall prevalence of long-term emotional, developmental, and behavioral (EDB) 
problems was 8% (Table 5).  Parents of children with asthma reported a higher prevalence of 
EDB problems than parents overall, and the prevalence of EDB problems increased with 
reported severity of difficulties resulting from asthma (13% and 24% for mild and moderate 
to severe, respectively).  Parents of children with mild and moderate to severe asthma were 
two and four times as likely to report their children having EDB problems as parents of 
children without asthma.  Though the effect is attenuated when controlling for health 
disparity risk factors, the significant association between asthma and EDB problems persists. 

The prevalence of EDB problems was greatest among children in households with 
incomes below FPL (13%) and among those who have problems accessing needed specialists 
(21%).  Parents of boys were twice as likely to report EDB problems as parents of girls.  
After controlling for other health disparity risk factors and asthma, minority children were 
less likely to have EDB problems than non-Hispanic, white children.  In addition, parents of 
children in non-English speaking households were significantly less likely to report that their 
child has EDB problems than parents of children in English-speaking households.  
Characteristics that increased the likelihood that the parent would report that their child had 
an EDB problem included household income below the FPL, any family structure other than 
two-parent (biological/adopted), and problems accessing a needed specialist 

To try to assess whether biologic interaction occurred between asthma and health disparity 
risk factors, synergy indices (SI) were calculated such that an SI with a value less than one 
indicates an antagonistic relationship, and an SI with a value greater than one indicates a 
synergistic relationship.  Both household income and family structure appear to significantly 
modify the association between asthma and the presence of EDB problems.  Thus, children who 
not only have asthma but also reside in households with incomes below the Federal poverty 
level have a higher prevalence of EDB problems than would be expected given the prevalence 
of EDB problems among children with asthma alone and the prevalence of EDB problem 
among children in households with income below FPL alone.  Likewise, children living in 
households with any family structure other than that of two parents (biological/adopted) who 
also have asthma were more likely than expected to reportedly have EDB problems. 

 
V.  Discussion and Interpretation of Findings 

Parents (or other primary caregivers) of children with chronic physical health conditions 
reported EDB  problems three times more often than did parents of children in the U.S. on 
average, and ADD/ADHD rates were twice as high.  These rates may be underestimates as we 
chose to exclude children from the analyses who had multiple chronic physical health conditions 
in order to compare individual conditions. Newacheck et al. have noted previously that the 
prevalence of developmental delay, learning disabilities, and emotional and behavioral problems 
increased sharply with the number of chronic conditions reported.13  
   The likely reasons for the high rates are multiple, including a complex interaction between 
demographics, socioeconomic factors, disease severity and control, insurance status, support 
systems, developmental stages, and individual characteristics (such as intelligence and 
temperament).  For example, we have noted previously that the odds of having EDB co-
morbidities among children with asthma are increased with poor symptom control as well as 
socioeconomic disadvantage.6  

Children with chronic conditions have to cope with the illness itself, medication, and its 
influence on behavior and development.  Distress experienced by the family and disturbed family 
functioning further influence an affected child’s emotional state.9  
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This study showed that chronic health conditions were associated with a wide range of 
emotional (e.g. anxiety and depression – so-called internalizing), developmental (e.g. difficulties 
with learning, attention and communication), and behavioral (e.g. acting out, fighting, bullying, 
or arguing – so-called externalizing) problems. Thus, screening of children with chronic 
conditions should be broadly based to include the full spectrum of EDB problems.  

The risk of EDB problems increases as children grow older, in part, because certain 
problems, such as ADHD or learning disabilities, may not be recognized until older ages, but 
also due perhaps to the cumulative effects of a chronic condition, both physically and 
psychologically, and the developmental and emotional demands placed on children as they age. 
Adolescents may be at particular risk because of the unique rapid, dramatic, and interrelated 
biological, psychological, and social changes that occur during this period.14   Delayed growth 
and puberty are common in chronic health conditions and may lead to ridicule and resultant low 
self-esteem, especially among boys.  

A surprising finding is that the highest reported rates of EDB problems were among children 
with migraines or frequent headaches, followed by those with arthritis and blood problems, EDB 
co-morbidities for asthma have been described.6  However, such frequently reported problems in 
these other conditions are underappreciated, although Newacheck and Taylor found that, of 
thirteen childhood chronic conditions, headaches and arthritis were reported as causing the most 
“bother,” by far, to affected children.15  

The estimated prevalence of migraine and tension headaches among school-aged children is 
about 11% and 1%, respectively,16  with rates of migraine as high as 23% among teenagers.17  The 
literature on neurodevelopmental function related to chronic headaches is mixed. Overall, verbal 
and performance intelligence quotients are in the normal range, but relatively poorer 
performance in verbal and memory skills may lead to school difficulties.18, 19  

More significant impairments, however, have been found in the emotional, behavioral, and 
social domains.20, 21  Children with frequent and severe headaches in the 2003 National Health 
Interview Survey were significantly more likely to exhibit high levels of emotional, conduct, 
inattention-hyperactivity, and peer problems and to have difficulties with home life, friendships, 
and leisure activities.22  Children with headaches (both migraine and tension-type) are often 
extremely sensitive to pain according to their parents, cry more often during blood sampling or 
vaccination, avoid playing games because they are afraid of hurting themselves, and have 
recurring abdominal and growing pains compared to children who do not experience chronic 
headaches.23    This suggests that headaches may be just one manifestation of a pattern of 
psychosomatic tendencies in some children that cumulatively affect development and behavior.  
Parents of these children often have similar characteristics that may adversely impact family 
function and increase stress.23  

In regression analyses controlling for pain intensity, pubertal status, and depressive 
symptoms, Palermo et al. found that parent and family variables added significant variance in the 
prediction of functional impairment.24  Overall, quality of life is lower for children with 
headaches, especially daily, although similar to those children with arthritis or cancer with 
impairments in school and emotional functioning most prominent.25  

Although arthritis has a much lower prevalence than other chronic health conditions in 
children (0.5%),26 , in this survey, it (and other joint problems) accounted for the second highest 
rate of EDB problems.  In a meta-analysis, LeBovidge et al. found that youth with arthritis 
display increased risk for overall adjustment problems and internalizing symptoms (e.g. anxiety, 
depression, social withdrawal).27  On the other hand, other researchers have found children with 
juvenile rheumatoid arthritis to be similar to children without juvenile rheumatoid arthritis on 
measures of social functioning, emotional well-being, and behavior,28, 29  although ratings of 
social functioning appear to decline with more severe disease.30  Children with high levels of 
arthritic pain and high levels of peer rejection report the highest frequency of depressive 
symptoms.30  Adolescents in particular feel frustrated with physical limitations and depressed.31   
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School attendance is not surprising lower for more severely affected children.32  Even children 
with arthritis but no disability have more emotional problems than those without arthritis.33  

The higher rates of EDB problems for headaches and arthritis may be explained in part by the 
effect of pain, as higher perceived pain intensity, regardless of cause, is associated with higher 
depressive and anxious symptoms, lower general self-esteem, and more behavior problems.34  
While we found no relationship between parental report of overall pain and EDB problems within 
these conditions, some researchers have noted a discrepancy between parental and child 
perceptions of pain, with parents underestimating their child’s pain.35  For the sample as a whole, 
children whose parents reported chronic pain had three times the frequency of EDB problems.  

It is clear that poverty exacerbates the interaction between chronic conditions, such as 
asthma, and EDB problems. The EDB problems are more prevalent among children in other than 
two parent families. Given the changing trend away from two parent families, further exploration 
of this interaction is warranted. 

The high rate of EDB problems associated with chronic conditions warrants recognition, 
evaluation, and treatment not only for their own sake, but because their treatment will increase the 
likelihood of optimal control of the chronic condition.  Reduction in the severity of the condition 
may lead to a lower rate of EDB problems; fewer EDB problems may lead to a reduction in severity 
of the chronic condition.  Treatment programs that target multiple factors affecting chronic 
conditions, including EDB co-morbidities, show the highest levels of success.36  Thus, chronic 
disease programs should include psychosocial and educational, as well as medical, professionals. 

There are limitations of this study. The higher rates of EDB problems among children with 
chronic physical conditions could be accounted for by the higher frequency of visits to health care 
professionals. One would hope this is the case but more likely the focus of these visits is confined 
to the primary condition. Unfortunately, the survey did not attempt to measure condition severity 
which could impact the likelihood of EDB problems. The nature of a national survey necessarily 
limited the specificity (i.e. severity and chronicity) and there was no professional confirmation of 
parental report of EDB problems. In addition, the possibility of confounding factors that may 
explain the increased rates of EDB problems cannot be discounted; given the nature of the 
comparisons between two national surveys, a formal analysis could not be performed.   

 
VI. Conclusion 

Chronic health conditions are associated with high rates of emotional, behavioral, and 
developmental (EDB) problems, particularly among children with recurrent headaches and 
arthritis.    Chronic condition management programs, should address both medical treatment as 
well as EDB problems through a multidimensional approach to care involving an appropriate team 
of professionals.  Future research should be directed toward sorting out the complex interaction 
among the timing, severity, and control of the disease itself and socio-environmental factors as 
well as the reciprocal effects of development and behavior on disease and environment. 
 
VI. List of products (peer reviewed articles, books, chapters in books, master and doctoral 

dissertations, conference presentations, etc.). 
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2. Gurka KK, Gurka MJ, Oliver MN, Blackman JA. The Relationship between health disparity 
risk factors, chronic conditions and developmental problems in children.  Article near 
completion to be submitted to the American Journal of Public Health 
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Autism Spectrum Disorder. Article near completion to be submitted to Archives of 
Pediatrics and Adolescent Medicine.      



R40MC11268 UNIVERSITY OF VIRGINIA – James A. Blackman, MD, MPH 8 

 
Table 1. Demographic Characteristics: Percent (SE) 

 
 
 

Demographic Characteristic 

Children with Chronic Health Conditions in the NS-CSHCN   
2003 NSCH 

Children 
 Asthma Migraine/ 

Frequent 
Headaches 

Heart 
Problems 

Arthritis/Other 
Joint Problems 

Diabetes Blood 
Problems 

  

         
N 11,158 2,379 573 445 490 219  102,353 
         
Males 61.1 (0.8) 50.9 (1.7) 56.0 (3.4) 49.4 (4.2) 53.7 (3.7) 50.6 (5.5)  51.1 (0.3) 
         
Age Category         
     0-5 years old 25.8 (0.7) 2.7 (0.5) 36.6 (3.2) 12.9 (2.4) 11.3 (2.8) 34.2 (5.2)  32.7 (0.3) 
     6-11 years old 40.5 (0.8) 32.6 (1.7) 30.6 (2.9) 23.9 (3.5) 26.8 (3.1) 23.9 (4.4)  32.9 (0.3) 
     12-17 years old 33.8 (0.7) 64.7 (1.7) 32.9 (3.6) 63.1 (3.9) 61.9 (3.6) 41.9 (5.5)  34.3 (0.3) 

         
Ethnicity         
     White, non-Hispanic 60.5 (0.8) 65.8 (1.8) 79.1 (2.9) 73.4 (3.8) 71.8 (3.8) 40.7 (5.2)  60.8 (0.3) 
     Hispanic 12.1 (0.6) 12.9 (1.4) 7.5 (1.8) 8.7 (2.7) 13.0 (2.8) 14.4 (3.7)  17.6 (0.2) 
     Black, non-Hispanic 20.3 (0.7) 15.3 (1.5) 5.6 (1.7) 11.7 (2.9) 11.1 (2.8) 28.3 (4.6)  14.4 (0.2) 
     Other, non-Hispanic 7.2 (0.4) 6.1 (0.8) 7.8 (1.9) 6.2 (1.8) 4.1 (1.9) 16.6 (5.6)  7.3 (0.2) 
         
Highest household education level 
less than high school 

5.5 (0.4) 9.9 (1.2) 2.8 (1.0) 7.5 (2.5) 3.8 (1.6) 2.3 (1.0)  7.9 (0.2) 

         
Non-English Primary Household 
Language  

4.4 (0.4) 4.7 (0.9) 2.6 (1.1) 3.0 (1.4) 3.5 (1.2) 3.7 (1.6)  12.7 (0.2) 

         
No Health Care Insurance 
Coverage at Time of Survey 

8.2 (0.5) 13.3 (1.2) 6.4 (1.5) 12.5 (2.9) 4.9 (1.7) 7.7 (2.6)  15.0 (0.2) 

          
Below the Federal Poverty Line 17.3 (0.7) 24.9 (1.8) 16.7 (2.8) 23.4 (3.9) 9.9 (2.3) 22.0 (4.5)  17.9 (0.3) 
         

 
Data Source: Centers for Disease Control and Prevention, National Center for Health Statistics, National Survey of Children with Special Health 

Care Needs, 2005–2006 
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 Table 2. Rates of emotional, developmental and behavioral co-morbidities (lasted/expected to last for 12 months or longer) for children with chronic health conditions* 

 
 

Conditions 
  

N 
 Percent (95% CI) with  

Long-Term Emotional, Developmental, or Behavioral 
Problem 

 Percent (95% CI) with ADD/ADHD 

             
    Overall 0-5 Years 6-11 Years 12-17 

Years 
 Overall 0-5 Years 6-11 Years 12-17 

Years 
             
Migraine/frequent headaches  2,379  46.8 

(43.4, 50.2) 
19.0 

(9.9, 33.5) 
48.9 

(42.5, 55.3) 
46.9 

(42.9, 51.0) 
 43.2 

(39.9, 46.6) 
27.2 

(13.9, 46.4) 
45.4 

(39.0, 52.0) 
42.7 

(38.7, 46.7) 
             
Arthritis/other joint problems  445  25.9 

(20.0, 32.9) 
16.5 

(7.0, 34.3) 
19.4 

(10.0, 34.3) 
30.3 

(22.3, 39.7) 
 22.1 

(16.2, 29.3) 
0.4 

(0.1, 3.0) 
17.3 

(9.3, 30.1) 
28.3 

(19.9, 38.4) 
             
Blood problem  
(e.g., anemia, sickle cell disease) 

 219  23.8 
(15.7, 34.3) 

24.6 
(10.0, 49.0) 

28.0 
(14.7, 46.8) 

20.6 
(11.4, 34.5) 

 21.6 
(13.9, 32.1) 

14.6 
(3.6, 43.5) 

32.2 
(17.2, 51.9) 

21.1 
(11.1, 36.3) 

             
Heart problem  
(including congenital heart disease) 

 573  15.6 
(11.1, 21.6) 

9.1  
(4.7, 16.7) 

14.7 
98.6, 23.8) 

23.9 
(13.8, 38.3) 

 13.1 
(9.1, 18.4) 

2.1 
(0.7, 6.1) 

15.9 
(9.5, 25.4) 

22.8 
(13.5, 35.8) 

             
Asthma  11,158  8.9 

(7.9, 9.9) 
3.1 

(2.1, 4.5) 
10.0 

(8.4, 11.8) 
11.9 

(10.2, 13.9) 
 12.8 

(11.8, 14.0) 
3.4 

(2.1, 5.4) 
14.1 

(12.4, 15.9) 
18.6 

(16.6, 20.9) 
             
Diabetes  490  6.0 

(3.2, 11.0) 
0 
-- 

6.1 
(1.8, 18.3) 

7.1 
(3.4, 14.3) 

 7.9 
(4.1, 14.6) 

0 
-- 

3.9 
(1.0, 13.6) 

11.0 
(5.4, 21.2) 

             
Overall (all above conditions)  15,174  15.4 

(14.4, 16.5) 
4.4 

(3.3, 5.8) 
15.4 

(13.7, 17.2) 
21.5 

(19.8, 23.3) 
 17.7 

(16.7, 18.7) 
3.8 

(2.6, 5.7) 
18.2 

(16.6, 20.0) 
24.7 

(22.9, 26.5) 
             
NSCH**  estimate for general 
population 

 102,353  5.1 
(4.8, 5.3) 

1.8 
(1.5, 2.1) 

6.5 
(6.0, 7.0) 

6.8 
(6.4, 7.3) 

 6.9 
(6.6, 7.2) 

1.0 
(0.8, 1.3) 

7.8 
(7.3, 8.3) 

9.8 
(9.2, 10.3) 

             
 
Data Source: Centers for Disease Control and Prevention, National Center for Health Statistics, National Survey of Children with Special Health Care Needs, 2005–2006  
* Conditions are mutually exclusive 
** 2003 National Survey of Children’s Health 
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 Table 3. Rates (95% CI) of specific emotional, developmental and behavioral difficulties for children with chronic health conditions 

 
  Compared to other children his/her age, parent reports child experiences difficulty: 

 
Conditions 

 Learning, understanding, 
or paying attention 

 Speaking, communicating, 
or being understood 

 With feeling anxious or 
depressed 

 With behavior problems, such 
as acting-out, fighting, 

bullying, or arguing 
         

Migraine/frequent headaches  54.2 
(50.8, 57.5) 

 21.5 
(18.8, 24.5) 

 53.5 
(50.1, 56.9) 

 46.0 
(42.6, 49.5) 

         
Arthritis/other joint problems  26.0 

(19.8, 33.4) 
 12.5 

(8.5, 18.0) 
 33.4 

(26.5, 41.3) 
 27.1 

(20.6, 34.8) 
         
Blood problem  
(e.g., anemia, sickle cell disease) 

 30.3 
(21.0, 41.6) 

 19.0 
(11.4, 30.1) 

 28.5 
(18.7, 41.0) 

 28.6 
(19.6, 39.7) 

         
Heart problem  
(including congenital heart disease) 

 22.6 
(17.2, 29.2) 

 13.0 
(9.1, 18.3) 

 19.3 
(14.3, 25.5) 

 20.5 
(15.0, 27.4) 

         
Asthma  17.0 

(15.7, 18.3) 
 8.3 

(7.4, 9.3) 
 10.6 

(9.7, 11.6) 
 13.6 

(12.5, 14.8) 
         
Diabetes  8.4 

(5.6, 12.4) 
 2.7 

(1.3, 5.7) 
 15.2 

(10.5, 21.5) 
 8.7 

(14.3, 5.2) 
         
 
 
Data Source: Centers for Disease Control and Prevention, National Center for Health Statistics, National Survey of Children with Special Health Care Needs, 2005–2006  
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Table 4. Parent-reported prevalence of and associated difficulty with asthma, by select socio-demographic characteristics, National 
Children’s Health Survey, 2007. 

 

Socio-demographic 
characteristic n (%) 

Currently has 
asthma 
% (SE) p-value  

Minor 
difficulties 

with 
asthma 
% (SE) 

Moderate 
difficulties 

with 
asthma 
% (SE) 

Severe 
difficulties 

with 
asthma 
% (SE) p-value 

N 63,571 (100) 10.3 (0.3) --  71.7 (1.4) 22.8 (1.2) 5.4 (0.8) -- 

Gender   < 0.0001     0.4886 
     Males 33,010 (51.2) 11.6 (0.5)   70.9 (2.0) 23.0 (1.7) 6.1 (1.3)  
     Females 30,471 (48.8) 8.9 (0.4)   73.0 (1.7) 22.6 (1.6) 4.4 (0.8)  

Age category   0.7593     0.3886 
     6-11 Years Old 27,587 (48.5) 10.4 (0.4)   69.7 (2.1) 24.3 (1.8) 6.0 (1.3)  
     12-17 Years Old 35,984  (51.5) 10.2 (0.4)   73.4 (1.7) 21.5 (1.6) 5.1 (0.9)  

Ethnicity   < 0.0001     0.0003 
     White, non-Hispanic 43,508 (57.3) 9.2 (0.3)   77.8 (1.3) 19.4 (1.3) 2.9 (0.5)  
     Black, non-Hispanic 6,371 (15.1) 16.6 (0.9)   62.2 (3.1) 27.0 (2.5) 10.9 (2.8)  
     Hispanic 7,272 (19.3) 8.5 (0.8)   65.1 (4.7) 28.9 (4.6) 5.9 (1.8)  
     Other, non-Hispanic 5,341 (8.4) 11.0 (1.1)   72.8 (4.6) 22.3 (4.4) 5.0 (1.8)  

Highest household education   0.0006     0.0118 
     Less than High School 3,905 (8.8) 8.9 (0.9)   59.5 (4.7) 31.1 (4.4) 9.3 (2.5)  
     High School Graduate 10,536 (23.9) 12.4 (0.7)   70.2 (2.7) 21.5 (2.1) 8.3 (2.2)  
     More than High School 48,379 (67.3) 9.7 (0.4)   73.8 (1.7) 22.5 (1.5) 3.7 (0.7)  

Health insurance status   0.0015     0.0135 
     None 7,657 (15.2) 8.1 (0.7)   66.5 (4.0) 25.3 (3.9) 8.1 (1.8)  
     Inadequate 14,304 (21.8) 11.3 (0.6)   68.1 (2.8) 28.2 (2.8) 3.7 (0.7)  
     Adequate 41,402 (63.1) 10.4 (0.4)   73.8 (1.7) 20.4 (1.3) 5.7 (1.2)  

Household income:    < 0.0001     < 0.0001 
    0-99% FPL 6,008 (16.5) 13.9 (0.9)   56.9 (3.5) 29.0 (3.0) 14.1 (3.1)  
    100-199% FPL 9,532 (20.6) 11.3 (0.7)   68.3 (3.1) 26.3 (2.9) 5.4 (1.5)  
    200-399% FPL 20,144 (32.6) 10.0 (0.5)   76.0 (2.3) 22.2 (2.3) 1.8 (0.4)  
    400% + FPL 22,605 (30.3) 8.7 (0.5)   82.6 (2.1) 15.9 (2.0) 1.5 (0.5)  

Primary language of household   < 0.0001     0.2736 
     English 59,699 (88.6) 11.0 (0.3)   71.4 (1.4) 23.2 (1.2) 5.4 (0.8)  
     Non-English 3,842 (11.4) 4.3 (0.7)   75.8 (5.9) 15.7 (4.3) 8.5 (4.4)  

Family structure   < 0.0001     0.0002 
     Two-parent 
(biological/adopted) 

41,823 (62.9) 8.4 (0.3)   77.0 (1.7) 20.5 (1.7) 2.5 (0.5)  

     Two-parent (stepfamily) 6.029 (10.2) 11.7 (1.1)   72.7 (3.6)  21.3 (3.0) 6.0 (2.1)  
     Single mother (no father 
present) 

10,773 (19.9) 14.7 (0.8)   62.9 (2.8) 27.0 (2.2) 10.1 (2.4)  

     Other 4,553 (7.0) 11.8 (1.0)   69.8 (4.0) 22.1 (3.7) 8.1 (2.3)  

Personal physician or nurse   < 0.0001     0.5583 
     No 4,556 (8.4) 6.3 (0.7)   65.3 (6.2) 22.6 (4.3) 12.2 (6.4)  
     Yes 58,824 (91.6) 10.6 (0.3)   72.1 (1.4) 22.8 (1.2) 5.2 (0.8)  

Problem accessing needed 
specialist 

  < 0.0001     < 0.0001 

     Yes 5,111 (8.6) 17.7 (1.3)   52.0 (4.1) 32.6 (3.6) 15.4 (4.0)  
     No 58,392 (91.4) 9.6 (0.3)   74.9 (1.4) 21.2 (1.3) 3.8 (0.6)  

 

%, percentage; SE, standard error. 
* Subjects with missing values were not included in the calculation of the percentage.  Row percentages with respect to asthma severity 

only include those who reportedly have asthma (n = 6,297).  The first p-value column corresponds to the comparison of the 
percentages of those who currently have asthma for each of the demographic characteristics listed.  The second p-value column 
corresponds to the comparison of the percentages between the three asthma severity classifications, of those who currently have 
asthma.  All statistical comparisons were made using chi-square tests. 
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Table 5.  Prevalence of and association with emotional, developmental, and behavioral (EDB) problems by asthma and health 
disparity risk factors, National Children’s Health Survey, 2007.  

 

Demographic Characteristic n (%) 

Long-Term EDB 
Problem 
% (SE) 

EDB Problem 
Unadjusted OR (95% CI) 

EDB Problem 
Adjusted OR (95% CI) 

N 63,571 7.8 (0.3) -- -- 

Gender     
     Males 33,010 (51.2) 10.3 (0.4) 2.0 (1.8, 2.3) 2.1 (1.8, 2.4) 
     Females 30,471 (48.8) 5.3 (0.2) 1 1 

Age Category     
     6-11 Years Old 27,587 (48.5) 8.0 (0.4) 1.1 (0.9, 1.2) 1.2 (1.0, 1.3) 
     12-17 Years Old 35,984  (51.5) 7.6 (0.3) 1 1 

Ethnicity     
     Black, non-Hispanic 6,371 (15.1) 9.7 (0.8) 1.2 (1.0, 1.5) 0.7 (0.5, 0.9) 
     Hispanic 7,272 (19.3) 6.1 (0.6) 0.7 (0.6, 0.9) 0.6 (0.5, 0.8) 
     Other, non-Hispanic 5,341 (8.4) 7.0 (5.8) 0.9 (0.7, 1.1) 0.8 (0.6, 1.0) 
     White, non-Hispanic 43,508 (57.3) 8.1 (7.4) 1 1 

Highest Household Education     
     Less than High School 3,905 (8.8) 10.3 (1.1) 1.5 (1.2, 1.9) 1.2 (0.9, 1.6) 
     High School Graduate 10,536 (23.9) 9.3 (0.6) 1.4 (1.2, 1.6) 1.1 (0.9, 1.3) 
     More than High School 48,379 (67.3) 7.0 (0.3) 1 1 

Health Insurance Status     
     None 7,657 (15.2) 7.0 (0.6) 0.9 (0.7, 1.1) 0.9 (0.7, 1.1) 
     Inadequate 14,304 (21.8) 9.2 (0.6) 1.2 (1.0, 1.5) 1.2 (1.0, 1.4) 
     Adequate 41,402 (63.1) 7.6 (0.3) 1 1 

Household Income:      
    0-99% FPL 6,008 (16.5) 13.4 (0.9) 2.5 (2.0, 3.0) 1.8 (1.4, 2.4) 
    100-199% FPL 9,532 (20.6) 8.7 (0.6) 1.5 (1.2, 1.9) 1.3 (1.0, 1.6) 
    200-399% FPL 20,144 (32.6) 6.9 (0.5) 1.2 (1.0, 1.5) 1.1 (0.9, 1.3) 
    400% + FPL 22,605 (30.3) 5.9 (0.4) 1 1 

Primary Language of Household     
     Non-English 3,842 (11.4) 4.6 (0.7)  0.5 (0.4, 0.8)  0.6 (0.4, 0.9) 
     English 59,699 (88.6) 8.2 (0.3) 1 1 

Family Structure     
     Two-parent (stepfamily) 6.029 (10.2) 10.1 (1.0) 2.1 (1.6, 2.7) 2.0 (1.5, 2.5) 
     Single mother (no father present) 10,773 (19.9) 13.4 (0.7) 2.9 (2.4, 3.4) 2.3 (1.9, 2.8) 
     Other 4,553 (7.0) 13.5 (1.2) 2.9 (2.3, 3.7) 2.5 (2.0, 3.3) 
     Two-parent (biological/adopted) 41,823 (62.9) 5.1 (0.3) 1 1 

Personal Doctor or Nurse     
     No 4,556 (8.4) 6.8 (0.9) 0.9 (0.6, 1.1) 0.9 (0.6, 1.2) 
     Yes 58,824 (91.6) 7.9 (0.3) 1 1 

Problem Accessing Specialist if 
Needed 

    

     Yes 5,111 (8.6) 21.1 (1.4) 3.8 (3.1, 4.6) 3.2 (2.5, 3.9) 
     No 58,392 (91.4) 6.6 (0.2) 1 1 

Asthma Status     
     Moderate/Severe Asthma 1,665 (2.9) 23.7 (2.3) 4.2 (3.2, 5.4) 2.7 (2.0, 3.6) 
     Mild Asthma 4,632 (7.4) 12.8 (1.2) 2.0 (1.6, 2.5) 1.7 (1.3, 2.2) 
     No Asthma 57,274 (89.7) 6.9 (0.3) 1 1 

* Subjects with missing values are not included in the calculation of the percentage. 
All pairwise multiplicative interactions of the main effects above were initially included and removed in a backwards stepwise 
fashion; none were significant (p > 0.15) and hence all interactions were removed from the model 

 


