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Abstract

In the United States, race and ethnicity are considered key social determinants of health because of 

their enduring association with social and economic opportunities and resources. An important 

policy and research concern is whether the U.S. is making progress toward reducing racial/ethnic 

inequalities in health. While race/ethnic disparities in infant and adult outcomes are well 

documented, less is known about patterns and trends by race/ethnicity among children. Our 

objective was to determine the patterns of and progress toward reducing racial/ethnic disparities in 

child health. Using nationally representative data from 1998 to 2009, we assessed 17 indicators of 

child health, including overall health status, disability, measures of specific illnesses, and 

indicators of the social and economic consequences of illnesses. We examined disparities across 

five race/ethnic groups (non-Hispanic white, non-Hispanic black, Hispanic, non-Hispanic Asian, 

and non-Hispanic other). We found important racial/ethnic disparities across nearly all of the 

indicators of health we examined, adjusting for socioeconomic status, nativity, and access to 

health care. Importantly, we found little evidence that racial/ethnic disparities in child health have 

changed over time. In fact, for certain illnesses such as asthma, black–white disparities grew 

significantly larger over time. In general, black children had the highest reported prevalence across 

the health indicators and Asian children had the lowest reported prevalence. Hispanic children 

tended to be more similar to whites compared to the other race/ethnic groups, but there was 

considerable variability in their relative standing.
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Introduction

Nowhere is the changing race and ethnic profile of the U.S. more evident than among 

children. While approximately 80% of U.S. adults over age 65 are non-Hispanic white, only 

55% of individuals under age 18 fall into this category (U.S. Census Bureau 2010: Author 
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calculations). These young cohorts of today indicate what the racial/ethnic demographic 

makeup of the U.S. adult population will be in the future. Some projections suggest that the 

U.S. will become a “majority minority” population by 2050 (i.e., non-Hispanic whites will 

comprise less than half of the U.S. population) (Ortman & Guarneri, 2009). These 

demographic trends have brought renewed policy and research attention to racial/ethnic 

minorities and their social and economic wellbeing, including understanding racial/ethnic 

differences in population health (Dentzer, 2011).

In the U.S., race is considered a key social determinant of health because of its long-

standing association with poverty, discrimination, residential segregation, and unequal 

access to health care (Link & Phelan,1995; Williams & Jackson, 2005). Numerous studies 

indicate that race/ethnicity is also an important social category that has strong associations 

with many health outcomes, even after adjusting for traditional measures of socioeconomic 

status (SES) such as education and income. These findings are believed to highlight 

differences in a complex set of social, economic, and biological assets available to different 

race/ethnic groups (Link & Phelan, 1995; Williams & Jackson, 2005; Williams, 

Mohammed, Leavell, & Collins, 2010) that are often unable to be fully accounted for or 

inadequately measured in empirical work (Krieger, Williams, & Moss, 1997; Krieger, Chen, 

Waterman, Rehkopf, & Subramanian, 2005; LaVeist, 2005). Indeed, from a social 

determinants of health perspective, race/ethnicity can be considered a “fundamental cause” 

of disease in the U.S. due to both historical (e.g., slavery and Jim Crow) and current (e.g., 

redlining and employment discrimination) forms of institutionalized discrimination. Race/

ethnicity determines access to crucial resources, such as knowledge, money, prestige, power, 

as well as interpersonal resources, which assist people in avoiding diseases and their 

negative consequences.

Although accurate population-wide health data on racial/ethnic groups have only been 

available since the mid-20th century, racial/ethnic differences in health have become one of 

the most widely studied topics in U.S. health disparities research (Jones, LaVeist, & Lillie-

Blanton, 1991; Williams, 1994). on differences between non-Hispanic blacks and whites, 

but there has been increasing attention given to Hispanics and Asian-origin populations, 

groups that have both grown rapidly as a result of changes in U.S. immigration policy in the 

mid-1960s.

An important policy concern is whether the U.S. is making progress toward reducing racial/

ethnic inequalities in health (Agency for Healthcare Research and Quality, 2011; U.S. 

Department of Health and Human Services, 2010). However, with the exception of infant 

outcomes, the majority of the research examining U.S. racial/ethnic health differentials has 

focused on adults. Changes over time in race/ethnic differences among adults have been 

well characterized. For example, the black–white gap in life expectancy at age 50 has been 

relatively stable for males and declined steadily for females since the mid-1990s, although 

large disparities persist for both sexes. A number of recent studies have also examined 

trends in adult inequalities with respect to disability, major adult chronic diseases, and their 

risk factors (e.g., Burt et al., 1995; Crimmins & Saito, 2001; Egan, Zhao, & Axon, 2010; 

Lee, Brancati, & Yeh, 2011; Moss & Mannino, 2002; Williams & Collins, 1995).
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Similarly, changes over time in infant mortality have also been well characterized, at least 

between blacks and whites. Throughout most of the twentieth century, the black–white ratio 

of the infant mortality rate (IMR) has increased (although the absolute black–white 

difference has declined over much of this period) (Singh & van Dyck, 2010). In 2000, the 

IMR among black infants was more than 2.5 times that of white infants, a relative disparity 

which decreased only slightly between 2000 and 2007 (Singh & van Dyck, 2010). In 

contrast, we know comparatively less about changes over time in race/ethnic inequalities in 

child health. With respect to race/ethnic differences, perhaps the best studied child health 

indicator is asthma (e.g., Akinbami, Moorman, Garbe, & Sondik, 2009; Akinbami & 

Schoendorf, 2002). One nationally representative study indicated that black–white 

differences in asthma prevalence increased between 1997 and 2003 (in that blacks were 

increasingly more likely to have asthma compared to whites) (McDaniel, Paxson, & 

Waldfogel, 2006). More recent changes in the black–white disparity have not been assessed 

to our knowledge. In addition, recent nationally representative evidence suggests that 

increases in the prevalence of autism have been more pronounced in whites compared to 

blacks and Hispanics between 1997 and 2008 (Boyle et al., 2011). A recent technical report 

by the American Academy of Pediatrics (AAP), which reviewed the existing evidence on 

race/ethnic disparities, concluded that “[r]acial/ethnic disparities in child health and health 

care are extensive, pervasive, and persistent, and occur across the spectrum of health and 

health care” (Flores & Committee On Pediatric Research, 2010; Flores & Tomany-Korman, 

2008). The AAP report also indicated that few studies have examined trends in child health 

disparities.

Our objective is to examine whether racial/ethnic differences in child health have been 

widening or narrowing over time. We focus on the recent 1998–2009 period and compare 

trends occurring across multiple indicators of child health. This comparative perspective 

enables researchers to understand how the overall health of children is changing over time 

and whether there are variations in race/ethnic disparities across different dimensions of 

child health. In addition, this approach allows for the differentiation between improvements 

in child population health overall versus improvements in reducing racial/ethnic disparities 

in child health, both important but distinct national health policy goals (Koh, Graham, & 

Glied, 2011; National Research Council, 2004; U.S. Department of Health and Human 

Services, 2010). We utilize large-scale nationally representative data and include Asian-

origin children, a group that has been traditionally excluded from the race/ethnic disparities 

literature.

Data and methods

We used the 1998–2009 waves of the National Health Interview Survey (NHIS), which is an 

annual and ongoing cross-sectional survey of the U.S. non-institutionalized population. We 

did not include earlier data because information on many child health indicators was not 

available or not comparable with data from more recent survey waves. Since 1998, the 

NHIS has consisted of a core component that collects a limited set of data from all members 

in a family including children and a “Sample Child” interview, which collects more detailed 

information from a randomly selected child (ages 0–17) in each family. Information in the 

Sample Child interview is obtained from a knowledgeable adult (usually the parent) in the 
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household (National Center for Health Statistics, 2012). Most of the health indicators we 

used are contained in the Sample Child interview, although some indicators are contained in 

the core interview and therefore are available for a larger number of children. In order to 

obtain the most stable estimates, we used all available data for each of the health indicators. 

The study did not require ethics review, since this is a secondary analysis of deidentified 

publicly available data.

The 1998–2009 NHIS waves contain a total of 286,232 children ages 0–16, of which 

133,647 were part of the Sample Child file. We limited the analysis to children under the 

age of 17 because of the possibility that some 17 year olds are selected out of the household 

due to college attendance. We omitted respondents with missing data on at least one 

covariate, which resulted in a small attrition from the sample (1–2%). The health indicators 

were also reported for the vast majority of the samples with missing information well under 

1% of respondents for each of the indicators. The exception was missing school days, which 

was unusable for approximately 2.5% of the school-aged sample (ages 5+). This proportion 

of missing data was partly because 0.9% of the school-age sample (ages 5–16) was reported 

as not attending school. All analyses were based on public-use NHIS data files provided by 

the University of Minnesota's Integrated Health Interview Series (IHIS). The IHIS contains a 

harmonized set of NHIS variables for multiple NHIS years and is therefore ideally situated 

to investigate trends (Minnesota Population Center and State Health Access Data Assistance 

Center, 2012).

Child health indicators

We examined 17 indicators of child health. For purposes of presentation, we categorized the 

17 indicators into four broad groupings: (1) Overall health status; (2) Disability; (3) 

Consequences of illness; and (4) Specific conditions. All indicators were measured 

dichotomously. Overall health status elicited responses based on the standard 5-point Likert 

scale (Excellent, Very Good, Good, Poor, Fair). We created a 0/1 dummy variable indicating 

Poor/Fair health (alternative models treating this variable linearly resulted in similar 

substantive conclusions). We examined two measures of disability: limitations in play and 

activities of daily living (ADL) limitations. Limitations in play is restricted to children ages 

0–4. Consequences of illness indicators highlight the potential social and economic costs of 

poor child health. We examined number of missed school days in the prior year due to 

illness or injury, analyzed dichotomously as ≥18 days vs. <18 days, which is a threshold 

based on missing 10% of school days based on a 180 day school year. Such a threshold has 

been used previously (Chang & Romero, 2008). We also assessed whether the child stayed 

in the hospital overnight in the prior year. Respondents were asked to exclude overnight 

stays in the emergency room. These first three categories represent indicators that can arise 

from a variety of child health illnesses. We also assessed eleven specific child health 

illnesses. Table 1 presents a description of all health indicators and the corresponding age 

ranges examined.

Race/ethnic groups

We examined differences across five mutually exclusive race/ethnic groups: (1) Non-

Hispanic white, (2) Non-Hispanic black, (3) Hispanic (of any race), (4) Non-Hispanic Asian 
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(including Asian Indian and other South Asian), and (5) Non-Hispanic other. Hispanic 

ethnicity was ascertained from a question asking whether the child had any Hispanic or 

Latino ancestry. Due to sample size constraints, we did not examine differences across 

Hispanic subgroups. The non-Hispanic other category includes Aleut, Alaskan Native, 

American Indians, and those who reported “other” or multiple races. Pacific Islanders (e.g., 

Hawaiian, Samoans) were categorized under the Non-Hispanic Asian group. While we 

present results for the Other category, we do not focus our discussion on findings for this 

group. For purposes of description and discussion, we use the term “minority” to refer to the 

latter four groups and omit the term “non-Hispanic.”

Statistical analysis

We estimated the unadjusted prevalence of each health indicator using the pooled 1998–

2009 data. The prevalence of each indicator was calculated for all race/ethnic groups 

combined and for each race/ethnic group independently. We tested for statistically 

significant differences in the prevalence of each indicator across the pairwise combinations 

of the race/ethnic groups using a set of χ2 tests (e.g., black vs. white, Hispanic vs. black, 

etc.).

We used a model-based approach to estimate overall trends and race/ethnic differences in 

trends. Given that many child health indicators are rare, estimates based on a single year of 

data may produce large uncertainties and thus we pooled all years of data and estimated a 

series of logit models with a continuous measure of survey year as a predictor variable. We 

use logit models because all outcomes are binary and these models have more favorable 

properties compared to linear probability models (Allison, 1999). Estimates from the logit 

models can be most straightforwardly interpreted as relative differences in the odds. First, 

we examined the trend for all race/ethnic groups combined adjusting for age. Positive 

coefficients (odds ratios [OR] > 1.0) for the year variable indicate increasing odds over time 

and negative coefficients (OR < 1.0) indicate declining odds. The annual percentage change 

in the odds was calculated by subtracting one from the odds ratio and multiplying by 100. 

Second, we examined changes over time in race/ethnic disparities focusing on differences 

between each minority group and whites. We included interaction terms between each race/

ethnic category and the survey year variable (whites were the reference category). The 

magnitude of the odds ratios for the interaction terms indicates the proportionate difference 

in the trend for each minority group compared to the trend for white (and thus whether the 

relative disparity is changing over time). The p-values for these interaction terms indicate 

whether the trend for the minority group was statistically different (p < .05) from that of 

whites.

For each outcome, we initially tested whether the trend for whites, the reference category, 

exhibited any nonlinearities in the log-odds scale by estimating models excluding the other 

race/ethnic groups and including a term for year and year-squared. In all cases, the year-

squared term did not significantly (p > .05) contribute to the explanatory power of the model 

(based on F-tests for nested models). We therefore held the trend for whites to be linear in 

the log-odds. As indicated, changes over time in race/ethnic disparities were estimated on a 

pooled sample with interactions between each race/ethnic minority category and year. For 
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each of these race/ethnic groups, we tested whether a race × year-squared term contributed 

significantly (p > .05) to the model after including the linear interaction. If so, these terms 

were retained, otherwise they were dropped from the final model. Using the estimates from 

the logit models, we present a series of figures showing predicted probabilities (expressed as 

percentages) by race/ethnicity at the beginning (1998) and at the end (2009) of the 

observation period. These figures highlight absolute differences in risk across groups and 

absolute changes in disparities over time. Predicted probabilities were estimated by holding 

the other covariates at their overall mean. We excluded the Other race/ethnic category from 

the figures.

Fully adjusted models wereadjusted for age (in single years), sex, highest educational 

attainment in the family (<HS/GED, HS/GED, some college, college degree+), place of 

birth (U.S. vs. outside of the U.S.), and access to health care (whether the child had health 

insurance). Educational attainment is strongly associated with health behaviors and is less 

subject to reverse causation than income (Cutler & Lleras-Muney, 2008). Interactions 

between race/ethnicity and age were explored in preliminary analyses, but in most cases 

these interactions were either not statistically significant or did not change the substantive 

results so they were excluded from the final models for parsimony.

All analyses were weighted and conducted using STATA 12.0 with the svy: prefix. We 

adjusted the NHIS-supplied sampling weights according to recommended guidelines for 

pooling multiple years of data and we utilized psu and strata codes provided by the IHIS, 

which are appropriate for pooled analyses (Minnesota Population Centerand State Health 

Access Data Assistance Center, 2012). We additionally tested the sensitivity of results to 

corrections for potential biases arising from the use of logistic regression models to predict 

rare outcomes (King & Zeng, 2001) and found that our presented results were highly similar 

to the corrected results.

Results

Descriptive characteristics

Table 2 provides descriptive characteristics of all children in the core interview. Reflective 

of the demographic changes of U.S. children, nearly 40% of all children belonged to one of 

the minority race/ethnic groups. Hispanics represented the largest minority group (19%) 

followed by blacks (15%), Asians (4%), and Others (2%). The mean age of the sample was 

8.20 years with some variation across race/ethnicity (Hispanic children were slightly 

younger at 7.55 years on average). WhiteandAsian children were considerably more likely 

to come from families in which at least one adult had a college degree (42% and 60%, 

respectively). In contrast, approximately one-third of Hispanic children came from families 

in which no adult had completed high school. Few white and black children were foreign 

born (2% each). Approximately 12% and 21% of Hispanic and Asian children, respectively, 

were foreign born. The distribution of these characteristics among children interviewed as 

part of the Sample Child interview was highly similar (results not shown).
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Overall prevalence and trends

Table 3 shows the unadjusted prevalence of the health indicators overall and by race/

ethnicity. The prevalence of the overall health indicators (fair/poor health) was low. 

Approximately 1.75% of all children were reported to be in fair or poor health. Similarly, 

approximately 1.94% of children (ages 0–4) were reported to be limited in the kind or 

amount of play. The prevalence of an ADL limitation, a relatively severe measure of 

disability, was 0.56%. About 2.41% of children were reported to have missed 18 or more 

days of school and a similar percentage were reporting as spending a night in the hospital. 

The lower portion of Table 3 lists the specific conditions. Among the specific conditions, the 

most prevalent were respiratory allergies (17.67%) and asthma (12.52%). Approximately 

2% or less of children was reported to have vision problems, stutter/stammer, anemia, and 

autism.

The final column of Table 3 shows age-adjusted trends for each health indicator expressed 

as the percentage annual change in the odds of having the indicator. Six of the seventeen 

indicators demonstrated a significantly (p < .05) increasing trend: ADL limitations, skin 

allergies, asthma, Attention Deficit Hyperactivity Disorder (ADHD), and stutter/stammer, 

and autism. The increase in autism was most striking, with an average annual increase in the 

odds of approximately 14%. Missed school days, hospital stays, respiratory allergies, 

frequent headaches, and ear infections all showed statistically significant declines in 

prevalence. The largest proportionate declines were observed for ear infections (−2.91%) 

and missed school days (−2.98%).

Race/ethnic disparities and trends

We next turn to race/ethnic disparities in child health and trends therein. Table 4 shows 

results from the multivariate logistic regression models examining race/ethnic differences in 

the trends. Fig. 1 shows the predicted probabilities from the regression models shown in 

Table 4. Below, we discuss specific findings for each minority group separately in reference 

to whites. However, some broad patterns are worth noting. First, as indicated by the pair-

wise comparisons in Table 3, there is considerable variation in the prevalence of the health 

indicators across race/ethnicity. Second, Asian children had a significantly lower prevalence 

of nearly all health indicators compared to the other groups. In contrast, with some 

exceptions, black children had the highest prevalence of the indicators among the groups, 

although many comparisons did not reach statistical significance. The results for Hispanic 

children were more variable, although they were generally better off than white children.

Blacks—Compared to whites, black children had a higher reported prevalence of overall 

fair/poor health and both measures of disability (limited in play, ADL limitation) (Table 3). 

Comparisons for ADL limitations were not statistically significant. In contrast, black 

children were less likely to be reported as missing 18 or more days of school (2.02% vs. 

2.37%; p < .05). Among the specific conditions, black children were reported to have a 

higher prevalence of asthma (17.54% vs. 11.66%; p < .05) and were more than twice as 

likely to have a reported ER visit due to asthma conditional on having an asthma attack in 

the prior 12 months (51.74% vs. 24.98%; p < .05). Black children also had significantly 
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higher reports of skin allergies, vision problems, stutter and stammer, and anemia, although 

a significantly lower reported prevalence of respiratory allergies, ear infections, and ADHD.

For 11 of the 17 health indicators, we found no significant trend in the black–white odds 

ratios from the multivariate regression models (Table 4). We found that disparities in asthma 

increased considerably. For example, the predicted black–white odds ratio for asthma was 

1.338 (95% CI: 1.203,1.488) in 1998 and it increased to 1.844 (95% CI: 1.651, 2.060) in 

2009 (p < .001 for annual trend). Fig. 1A highlights how the absolute black–white disparity 

in asthma grew over the observation period. Interestingly, black children appeared less 

likely (OR = 0.629; 95% CI: 0.537, 0.736) to have been diagnosed with ADHD at the 

beginning of the period compared to white children. However, over time this advantage 

diminished and by the end of the period black children were about equally as likely to have 

been diagnosed with ADHD (OR = 0.945; 95% CI: 0.809, 1.103) compared to white 

children. Fig. 1B further highlights the diminishing absolute advantage of black children 

over time.

The results for autism are noteworthy. We found that reported autism significantly increased 

for both whites and blacks. For whites, the odds of autism increased by approximately 15% 

annually (Table 4). For blacks, the proportionate annual increases were significantly (p < .

05) different and smaller than that of whites at approximately 5% (e.g., 1.153 × 0.908 = 

1.047). In 1998, the predicted black–white odds ratio was 1.671 (95% CI: 0.919, 3.036). By 

2009 it was approximately 0.579 (95% CI: 0.341, 0.983). Thus, the direction of the disparity 

appears to have reversed. As indicated, blacks had a significantly lower overall prevalence 

of missed school days compared to whites.

We performed additional analyses including a three-way interaction among sex, black, and 

year to examine whether the trends noted above for asthma, ADHD, and, autism differed by 

sex. While these models have reduced power, we found no indication that the initial relative 

disparity or the trend differed by sex. The p-values for the two-way (black × sex) and three-

way interaction (black × year × sex) terms were highly insignificant in all cases (p > .45).

Hispanics—The results for Hispanics showed considerable variability with respect to their 

comparison with whites (Table 3). Hispanic children were reported to be more than twice as 

likely to be in fair/poor health compared to whites (2.67% vs. 1.13%; p < .05 for the 

comparison). However, they were less likely to have a reported play limitation (1.63% vs. 

2.11%; p < .05 for the comparison) and about equally likely to be reported as having an 

ADL limitation. Hispanic children were also less likely to have been reported to miss 18 or 

more days of school compared to white children (2.06% vs. 2.37%; p < .05 for the 

comparison). Among the specific conditions, Hispanic children had lower reported levels of 

respiratory and skin allergies and frequent headaches compared to whites. They had similar 

levels of reported asthma diagnosis (11–12%), but had a much higher risk of an ER visit due 

to asthma if diagnosed with asthma (41.30% vs. 24.98%; p < .05 for the comparison). 

Hispanic children also had a lower prevalence of ear infections, ADHD, and autism, but a 

higher prevalence of stutter and stammer and anemia.
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With respect to trends, we only detected significant changes in the Hispanic-white odds ratio 

for ear infections (Table 4). Hispanic children appeared to be better off in 1998 (OR = 

0.676; 95% CI: 0.596, 0.767), but that advantage disappeared over time (OR = 0.924 in 

2009; 95% CI: 0.804,1.061). There was virtually no difference in the trend for Hispanics and 

whites on the other health indicators (ORs ≈ 1.00 for the Hispanic × year interaction term). 

Thus, there is little indication that Hispanic-white relative disparities have changed 

appreciably over time.

Asians—As indicated, Asian children had a lower prevalence of the health indicators 

compared to all other groups. In fact, for 11 of the 17 indicators they had a significantly 

lower prevalence compared to all the other race/ethnic groups based on results from the 

pairwise comparisons (Table 3). We did not detect significant changes over time in the odds 

ratios for Asian-white disparities for any of the health indicators (Table 4). As shown in Fig. 

1A, Asian children experienced slight increases in the prevalence of reported asthma, similar 

to white children. They appear to not have experienced any change in ADHD unlike the 

other race/ethnic groups, however, they did experience increases in prevalence of autism 

similar to the other race/ethnic groups.

Discussion

Our objective was to examine changes over time in race/ethnic disparities in child health. 

Unlike prior work, the strength of these analyses is the assessment of a comprehensive set of 

child health indicators and the implementation of a model-based approach to examine 

statistically significant changes in disparities over time. We examined both relative and 

absolute disparities. Our findings confirm prior reports of race/ethnic disparities across 

multiple child health indicators (Flores & Committee On Pediatric Research, 2010). 

Specifically, we found that black children generally had the highest prevalence of the global 

health indicators (overall health, disability) and most specific illnesses examined compared 

to the other race/ethnic groups. Nonetheless, they were less likely to miss more than 10% of 

the school year compared to white children. In contrast, Asian children appeared better off 

compared to all other race/ethnic groups. The results for Hispanics were more variable. 

Importantly, we found little evidence that race/ethnic disparities in child health have 

changed over time in a consistent way. For certain conditions such as asthma, black–white 

disparities grew significantly larger over the period of observation. For ADHD, black 

children appeared to have a lower prevalence in 1998 compared to white children, but that 

advantage disappeared by 2009. We detected large increases in the prevalence of autism 

over time, with proportionate and absolute increases being larger for whites compared to 

blacks and Hispanics.

Among the specific illnesses we examined, respiratory and skin allergies and asthma were 

the most highly prevalent indicators. Aggregate trends indicated significant increases in the 

prevalence of skin allergies with virtually no variation in the relative trend across the four 

main race/ethnic groups. In addition, the prevalence of asthma also significantly increased 

over time with apparently faster increases among black children compared to the other race/

ethnic groups.
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Prior research has also highlighted race/ethnic disparities in asthma and asthma-related care 

(Akinbami et al., 2009; Akinbami & Schoendorf, 2002; McDaniel et al., 2006; Piper, 

Glover, Elder, Baek, & Wilkinson, 2010; Stewart et al., 2010). Causes of the high burden of 

allergies and asthma in childhood have been the topic of recent debate. The “hygiene 

hypothesis” suggests that reductions in exposure to infectious agents and microbial 

contamination have increased risks of asthma for children in developed nations (Fishbein & 

Fuleihan, 2012; Greenwood, 2011; Liu & Murphy, 2003; Schaub, Lauener, & von Mutius, 

2006). It is not clear how this hypothesis could explain growing black–white disparities in 

asthma. Other explanations that may be pertinent to the increasing disparity include 

differential exposure to substandard housing with high levels of asthma triggers (e.g., dust 

mites, cockroaches) (Bashir, 2002; Rauh, Chew, & Garfinkel, 2002) indoor and outdoor air 

pollutants (Gold & Wright, 2005; Gorman & Chu, 2009; Institute of Medicine, 2000; 

Rosenbaum, 2008), and childhood obesity (Gilliland et al., 2003). The contribution of these 

various factors to the growing disparity is not fully examined or understood.

We observed an increasing reported prevalence of developmental disabilities such as autism 

and ADHD over time, which is consistent with a prior investigation (Boyle et al., 2011). For 

autism, increased parental awareness and pediatrician diagnosis as well as decreased stigma 

associated with the condition are likely contributing factors (Boyle et al., 2011; Keyes et al., 

2011). Changes in awareness, therefore, may mask the true underlying secular trend and an 

increasing trend may be largely due to the diagnosis of less severe cases that were 

undiagnosed previously (King & Bearman, 2009, 2011). Environmental risk factors, both 

social and physical have also been postulated as a contributor to changing risks, but their 

role has been debated (Grandjean & Landrigan, 2006; Keyes et al., 2011; King & Bearman, 

2011; Palmer, Blanchard, Jean, & Mandell, 2005; Windham, Zhang, Gunier, Croen, & 

Grether, 2006).

One of the most noteworthy findings of our study is that black children appeared more likely 

to be diagnosed with autism in 1998 compared to white children, but were less likely to be 

diagnosed by 2009. It is not clear what may have prompted such a pattern. King and 

Bearman (2011) found that there was a strong positive association between SES and less 

severe cases of autism, while there was little association between SES and more severe 

cases. This finding supports the idea that more advantaged families (and those residing in 

affluent areas) are in a better position to seek and obtain a diagnosis of autism compared to 

others, particularly in the early stages of the disease and with less severe forms (King & 

Bearman, 2011). Such a phenomenon could also shed light on the black–white pattern 

observed here. Although we adjusted for family-level education, residual differences in 

socioeconomic resources between black and white children likely exist, contributing to the 

differential changes over time. Previous research has noted under-diagnoses of mental 

illnesses such as autism for black and other minority children compared to white children 

(Gourdine, Baffour, & Teasley, 2011). There has also been speculation that minority 

children are under-screened for autism spectrum disorders (ASD) by health professionals, 

which is possibly the result of statistical discrimination (Balsa & McGuire, 2001; Gibson, 

2007; Mandell, Listerud, Levy, & Pinto-Martin, 2002; Mandell, Listerud, Levy, & Pinto-

Martin, 2009).
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In order to assess disparities in the potential consequences of childhood illnesses, we also 

examined disparities in missed school days due to illness. We found that black and Hispanic 

children were less likely to miss more than one week of school compared to white children, 

an advantage that grew over time (though differences in trends were not statistically 

significant). The missed school days variable is distinct from the other health indicators 

examined because it captures both the severity of childhood illness and the ability of 

families to provide childcare away from school. It is yet unclear why black children, who 

appear disadvantaged on most of the health indicators, would be advantaged on this 

indicator. One clue may lie with changing welfare policies, which resulted in increasing 

employment among single mothers and which may have disproportionately affected 

minority families. The Personal Responsibility and Work Opportunity Act instituted under 

the Clinton administration in 1996 created Temporary Assistance for Needy Families 

(TANF). This policy change resulted in large decreases in welfare caseloads and increases in 

the employment levels of single women with children, which rose from 56.9 percent in 

March 1994 to 73.9 percent in March 2000 (Grogger, Karoly, & Klerman, 2002; Hotz, 

Mullin, & Scholz, 2002). As a consequence, single mothers may have less ability to stay at 

home with ill children and fewer resources and support to find alternative forms of care for 

children. A recent report discusses the fact that parents without paid sick leave, which is 

more common in low paying jobs, are more likely to send their sick children to school 

(Gould, Filion, & Green, 2011). In addition, a review of research on the consequences of 

welfare reform found some evidence of negative effects on the health of children (Grogger 

et al., 2002).

Due to sample size constraints, we were unable to examine specific subgroups of Hispanic 

and Asian children. These groups are heterogeneous with respect to origin country, English 

proficiency, and citizenship; thus, there are considerable variations in health among these 

subgroups that are masked by the average levels we report. For example, infant mortality 

rates are higher among infants of mothers who are from Puerto Rico compared to that of 

those from Mexico and Cuba (Singh & van Dyck, 2010). Similarly, certain subgroups of 

Asian-origin children including those from Southeast Asia and Native Hawaiians may be at 

higher risk for poor physical health than that observed for other Asian-origin subgroups 

(Huang, Calzada, Cheng, & Brotman, 2012; National Center for Health Statistics, 2006). In 

addition, non-citizen Hispanics with limited English proficiency are more likely to be 

without health insurance, underutilize health care services, and be in poorer health than their 

English-speaking and U.S. citizen counterparts (Kaiser Family Foundation, 2003). This 

would lead to a relative underestimation of health burdens for this population. We found that 

Hispanic children with asthma were far more likely to visit the emergency room compared 

to white children with asthma despite these groups having a similar prevalence of asthma. 

This finding could partly reflect lower access to a regular source of primary care for 

Hispanic children, as these individuals more often resort to the ER for care (Self, Chrisman, 

Mason, & Rumbak, 2005).

We did not examine childhood obesity because disparities have been well described using 

measured height and weight data, which is unavailable in the NHIS. In a study using the 

National Health and Nutrition Examination Survey (NHANES), data from 2009 to 2010 
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indicate that approximately 17% of U.S. children aged 2–19 year of age were obese with 

non-Hispanic black and Hispanic children having a higher odds of being obese compared to 

non-Hispanic white children (Ogden, Carroll, Kit, & Flegal, 2012). This pattern was 

observed for both sexes. With respect to trends, the same study found that obesity 

significantly increased only among non-Hispanic black children during the 2000s (Ogden et 

al., 2012). Less research has been conducted on Asians, but existing work indicates that 

Asian children have considerably lower levels of obesity compared to the other race/ethnic 

groups (Singh & Kogan, 2011). Childhood obesity has been associated with multiple health 

and social outcomes among children, such as asthma, poor mental health and overall health 

(Daniels, 2006; Holguin et al., 2011; Williams & Jackson, 2005). It is possible that 

disparities in obesity could contribute to race/ethnic differences in other health outcomes as 

well. Further research is needed to fully disentangle these patterns. In addition, although we 

examine 17 health conditions, we do not include all possible health conditions that impact 

children. We may have missed relevant health indicators that assess child health. In fact, 

there continues to be much debate about the appropriate measures that should be used to 

evaluate child health status (Starfield, 2004; Stein, Stanton, & Starfield, 2005).

Our findings are subject to other limitations. A barrier to estimating race/ethnic differences 

in child health is that many childhood illnesses are rare. Large samples of children are 

required to obtain reliable estimates, particularly for race/ethnic minority subgroups. We did 

not detect many significant changes in race/ethnic trends in child health over time. Although 

our sample size was large, the power to detect these trends is limited. A recent systematic 

review of literature on racial/ethnic disparities in children's health identified multiple 

methodological flaws in how child health disparities were documented and analyzed (Flores 

& Committee on Pediatric Research, 2010). We improve upon prior literature by using 

nationally representative data and adjust for parental education and nativity status, which has 

been noted as a weakness in existing studies. Nonetheless, unmeasured confounding is 

possible and there may be interactive effects between race/ethnicity and SES (Chen, Martin, 

& Matthews, 2006). Finally, the NHIS utilizes parental/caretaker reports of specific child 

illnesses. It is possible that illnesses may be over- or under-reported by the respondent.

Child health disparities remain an understudied but critical area to health inequality research. 

The nature of race/ethnic health disparities among recent cohorts of children provides an 

important barometer of national well-being, and serves as a predictor of future patterns in 

adult disparities. Poor health during childhood likely contributes to poorer health and 

socioeconomic outcomes in adulthood (Ben-Shlomo & Kuh, 2002; Case, Fertig, & Paxson, 

2005) and thus race/ethnic disparities in child health may contribute to future race/ethnic 

disparities in SES and health later in the life course. Our results document important race/

ethnic disparities in child health and also suggest persistent and growing disparities for some 

health indicators over the 1998 to 2009 period, which warrants particular concern and 

research attention. The mechanisms that serve to explain the causes of these disparities 

likely differ across outcomes and over time. Future research should continue to investigate 

these mechanisms.

Our results also highlight the complexities in studying disparities and the need to consider 

the health and wellbeing of children of all racial/ethnic groups in the U.S. Indeed, research 
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has shown that U.S. children are in generally worse health, by all standard indicators, than 

children in comparable industrialized countries (Duderstadt, 2007; Starfield, 2004; Stein et 

al., 2005). Therefore, policy goals to reduce racial/ethnic health disparities will not be as 

simple as aiming to give all racial/ethnic minority groups the health of white children, the 

general population, or even using U.S. racial/ethnic subpopulations with the “best” rate as 

the benchmark (Carter-Pokras & Baquet, 2002). Concerted efforts will be necessary to 

continue to identify, measure, and monitor appropriate indicators of child health for all 

population subgroups, improve overall child health across multiple indicators for the entire 

population, and reduce social disparities in these health indicators where they exist.
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Fig. 1. 
Predicted prevalence (%) estimated from logistic regression models by health indicator and 

race/ethnicity in 1998 and 2009.
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Table 1

Child health indicators in the National Health Interview Survey (1998–2009).

Characteristic Ages (years) Description

Overall health

Overall health status 0–16 Fair/Poor (vs. Excellent/Very Good/Good)

Disability

Limited in kind or amount of play 0–4 Limited in the amount of play activities child could do because of a physical, 
mental, or emotional problem (Yes/No)

Activities of Daily Living (ADL) 
limitation

3–16 Help with eating/bathing, dressing, or getting around inside the home because of 
physical, mental, or emotional problem (Yes/No)

Consequences of illness

Missed School Days 5–16 School days lost due to illness or injury, prior 12 months (≥18 days vs. <18 days)

Overnight at hospital 1–16 Overnight stay in hospital (excluding ER visits), prior 12 months (Yes/No)

Specific conditions

Allergies Respiratory 0–16 Respiratory allergy or hay fever, prior 12 months (Yes/No)

Skin 0–16 Skin allergy, prior 12 months (Yes/No)

Frequent headaches 3–16 Frequent headaches/migraines, prior 12 months (Yes/No)

Asthma Ever diagnosed 0–16 Ever diagnosed as having asthma (Yes/No)

ER visit due to asthmaa 0–16 Emergency room visit for asthma, prior 12 months (Yes/No)

Frequent Diarrhea 0–16 Frequent or repeated diarrhea, prior 12 months (Yes/No)

Ear Infection 0–16 3 + ear infections, prior 12 months (Yes/No)

ADHDb 2e16 Ever diagnosed as having ADHD/ADD (Yes/No)

Vision Problems 0–16 Trouble seeing even when wearing glasses or contact lenses (Yes/No)

Stutter and Stammer 3–16 Stutter/stammer, prior 12 months

Anemia 0–16 Had anemia, prior 12 months (Yes/No)

Autism 2–16 Ever diagnosed with autism (Yes/No)

a
Among those who reported being diagnosed with asthma and reported as having had an asthma attack/episode in the prior 12 months.

b
ADHD, Attention Deficit Hyperactivity Disorder; ADD, Attention Deficit Disorder.
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