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Abstract

Purpose: Racial disparities in childhood asthma prevalence increased after the 1990s. Obesity, 

which also varies by race/ethnicity, is an asthma risk factor but its contribution to asthma 

prevalence disparities is unknown.

Methods: We analyzed nationally representative National Health Examination and Nutrition 

Survey data for 2–19 year olds with logistic regression and decomposition analyses to assess 

contributions of weight status to racial disparities in asthma prevalence, controlling for sex, age 

and income status.

Results: From 1988–1994 to 2011–2014, asthma prevalence increased more among non-

Hispanic black (NHB) (8.4% to 18.0%) than non-Hispanic white (NHW) youth (7.2% to 10.3%). 

Logistic regression showed that obesity was an asthma risk factor for all groups but that a three-

way “weight status-race/ethnicity-time” interaction was not significant, i.e., weight status did not 

explain the race/ethnicity association with asthma over time. In decomposition analyses, weight 

status had a small contribution to NHB/NHW asthma prevalence disparities but most of the 

disparity remained unexplained by weight status or other asthma risk factors (sex, age and income 

status).

Conclusions: NHB youth had a greater asthma prevalence increase from 1988–1994 to 2011–

2014 than NHW youth. Most of the racial disparity in asthma prevalence remained unexplained 

after considering weight status and other characteristics.
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INTRODUCTION

Asthma and obesity are both common conditions among children, and prevalence of both 

conditions have increased over the past three decades.(1, 2) Furthermore, obesity has 

increasingly been recognized as a risk factor for asthma.(3, 4) Racial disparities exist for 

both asthma and obesity prevalence among children, and it is unclear if rising obesity 

prevalence has contributed to asthma prevalence disparities.

The disparity in asthma prevalence between non-Hispanic black (NHB) and white (NHW) 

children grew from little to no disparity in the 1980s and 1990s to 40% higher in 2001, to 

100% higher by 2007.(5) Over this period, asthma prevalence increased among NHB 

children while remaining stable among NHW children.(1) No clear explanation for this 

recently emerging asthma prevalence disparity has been elucidated, although studies suggest 

many factors contribute such as poverty, family structure, environmental and housing 

exposures, gene-environment interactions, low birthweight/premature birth, diet, and 

psychosocial stress (1, 6–8) as well as diagnostic differences and health care access factors.

(1, 7) Yet, no analyses of these factors have completely explained racial disparities in US 

childhood asthma prevalence.(1, 7) Racial disparities in obesity prevalence also exist: in 

2011–2014 obesity prevalence was 19.5% among NHB children versus 14.7% among NHW 

children.(9) These obesity prevalence disparities emerged earlier than those in asthma 

prevalence. Obesity prevalence increased four-fold among black compared to two-fold white 

children from 1971 to 2002,(10) and subsequently from 1999–2010, obesity increased 

among NHB males but not for other groups.(2)

A recent study found that the asthma prevalence disparity between NHB and NHW children 

persists, although it stopped increasing by 2013.(1) The potential impact of weight status on 

asthma prevalence disparities was not evaluated because measured weight and height were 

not collected in the survey used for that study. Including weight status as a potential factor in 

racial disparities in asthma is important because prospective studies have observed increased 

risk of incident asthma among children with obesity.(11–16) Obesity could have contributed 

racial disparities if NHB children had a higher rate of change in obesity prevalence and thus 

an increasingly larger proportion was at risk of developing asthma, and/or if the obesity-

associated risk of developing asthma was higher among NHB children.

Our objective was to assess if, on a population level, changes in obesity prevalence 

contributed to the increased racial disparity in childhood asthma prevalence. We conducted a 

serial cross sectional study of five cycles of the National Health and Nutrition Examination 

Survey (NHANES), a primary source of nationally representative data on measured height 

and weight data, from 1988 to 2014 for US children and adolescents aged 2–19 years of age. 

This method is commonly used to assess secular trends on the population level. While serial 

cross sectional analysis cannot ascertain causal pathways between weight status and 

differential prevalence of asthma between race groups, no nationally-representative data 

exist where the same children were sampled repeatedly over time to allow longitudinal 

analysis of person-level data. Therefore, we assessed the relationship between weight status 

and asthma status and disparities using the same methods and same target population (US 

children) for each survey cycle, but each survey cycle included a different sample of 
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children. We also used decomposition analysis to assess two possible mechanisms by which 

obesity prevalence could impact racial disparities in asthma prevalence: differential rates of 

asthma between race groups due to different obesity prevalence, and/or different risk of 

obesity for asthma between race groups.

METHODS:

The National Health and Nutritional Examination Survey (NHANES), administered by the 

National Center for Health Statistics (NCHS), uses a complex sampling design to conduct 

cross-sectional surveys of the US civilian, non-institutionalized population.(17, 18) Parental 

consent is obtained for participants <18 years of age, and child assent is obtained for 7–17 

year olds. The NCHS Ethics Review Board approved the survey protocol.

Data for youth aged 2–19 years were used from NHANES III (1988–1994) and continuous 

NHANES in 4-year segments (1999–2002, 2003–2006, 2007–2010, and 2011–2014). 

Current asthma prevalence was defined using the CDC asthma surveillance definition as 

persons who had asthma at the time of survey participation(19) based on an affirmative 

response to two questions: “Has a doctor or other health professional ever told you that you 

have/your child has asthma?” and “Do you/does your child still have asthma?” Body mass 

index (BMI) was calculated as weight in kilograms divided by height in meters squared. 

Height and weight were measured using standard protocols.(20, 21) Weight status for all 

study participants was defined using CDC growth chart sex-specific BMI-for-age 

percentiles:(22) underweight, BMI <5th percentile; normal weight, 5th-<85th percentile; 

overweight, 85th -<95th percentile; and obesity, ≥95th percentile. Children <2 years of age 

were excluded because weight status is defined differently for this group, and asthma 

diagnosis is more difficult to ascertain in very young children.(23) Conditional examination 

response rates for 0–19 year olds was 85% in 1998–1994, and ranged between 76% and 

87% during 1999–2014.(24)

Covariates

The following covariates were included: sex, age group (2–5 years, 6–11 years, 12–19 

years), race/ethnicity (NHW, NHB, Mexican American (MA) and other), and income status, 

defined as the family income to the federal poverty threshold ratio (FIPR).(25) Income status 

categories were defined as <=1.85 FIPR, a cut-point used to determine eligibility for some 

federal programs, including reduced price school lunches, 1.85 - <=3.5 FIPR, and >3.5 

FIPR. Highest educational achievement of the head of household was defined as less than 

high school, high school graduate, some college or greater, and missing. Unlike the 

covariates above, education was not associated with asthma status in univariate regression 

(p=0.64) and therefore was not included in the remainder of the analyses.

Exclusions and final sample

Of 42,049 youth aged 2–19 years, 236 were pregnant, 1033 were missing height and/or 

weight measurements, and 136 were missing asthma status information, leaving 40,644 

eligible. Due to the low sample size of underweight participants, this group was also 

excluded (n=1439). The proportion of records with missing income information was <10% 
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(n=3053, 7.7%), and had asthma prevalence (8.2%, SE 0.8) similar to the two nonpoor 

groups (those with income 1.85 FIPR and greater) and thus exclusion was less likely to lead 

to bias.(26) Therefore, these participants were excluded, leaving a final sample of 36,152. To 

assess the impact of missing income information, sensitivity analyses were performed (see 

Supplement).

Statistical Analyses

Analyses included assessment of trends in asthma prevalence and obesity, assessment of 

differences in asthma trends by race/ethnicity and weight status, logistic regression, and 

decomposition analysis. All analyses used sample weights to account for differential 

probability of selection and non-response, and accounted for the complex survey design. 

Statistical significance was determined at P<0.05.

Differences between subgroups were assessed with the chi-squared test. We tested 

unadjusted asthma and obesity trends (both linear and quadratic) using logistic regression in 

Stata SE Version 13.0. Differences in trends by race/ethnicity were tested by including an 

interaction term for race/ethnicity*survey year using an F-test to assess whether the 

interaction term coefficients were different from zero. The margins statement was used to 

estimate the change in prevalence per survey period.

Adjusted logistic regression models

Adjusted associations between asthma prevalence and the covariates described above were 

assessed using logistic regression in SUDAAN.(27) Interaction terms between race/ethnicity 

and sex, age group and income status were significant, suggesting models should be 

stratified by race/ethnicity. Variables associated with asthma status (p<0.10) in univariate 

analyses were included in multivariate models stratified by race/ethnicity. To assess whether 

the relationship between weight status and asthma status differed by race/ethnicity over time, 

a three-way interaction (survey year*race/ethnicity *weight status) was entered into the 

overall unstratified model (in addition to the three two-way interaction terms between these 

three variables).

Oaxaca-Blinder Decomposition

The contribution of a given risk factor to racial disparities can be decomposed into two main 

components. First, race/ethnicity groups can have differing prevalence of an asthma risk 

factor (e.g., an “endowment” component where higher prevalence of obesity (a risk factor 

for asthma) among NHB children would lead to higher asthma prevalence among NHB 

children compared to NHW children). Second, a risk factor (obesity) may pose differing 

levels of risk of asthma between race/ethnicity groups (e.g., “effect” component where the 

obesity-asthma association may be stronger or in a different direction in NHB versus NHW 

children). Logistic regression cannot disaggregate the overall contribution of a given risk 

factor into these two components. We used the Oaxaca Blinder decomposition package in 

Stata SE version 13.0 by Jann (28) to decompose the adjusted asthma prevalence disparity 

between NHB and NHW youth into “endowment” and “effect” components. The remaining 

portion of the difference between the comparison groups is the interaction between the 

endowment and the effects.(29)
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Decomposition analysis can only consider the difference between two groups at a time (e.g., 

NHB versus NHW, or 1998–1994 cohort versus 2011–2014 cohort). Therefore, we used two 

separate decomposition analyses to assess the contribution of weight status to: 1) the 

NHB/NHW prevalence disparity over time, and 2) the asthma prevalence change from 

1988–1994 to 2011–2014 in each race/ethnic group. For both models, only the first (1988–

1994) and last survey periods (2011–2014) were included given a) that we were primarily 

interested in assessing the change in NHB/NHW asthma disparity, rather than the averaged 

disparity over the entire time period and b) the constraint to two comparison groups in 

decomposition analysis. In the first model, the outcome was the NHB/NHW racial disparity 

in asthma prevalence measured in percentage points (MA children were not included in this 

analysis). This disparity was decomposed to assess the contributions of covariates to the 

racial disparity in the beginning survey period (1988–1994) and end survey period (2011–

2014) separately. This model allows comparison of contributions of covariates, including 

weight status, to the NHB/NHW disparity before and after the disparity grew. In the second 

model, the outcome was the change in asthma prevalence between 1988–1994 and 2011–

2014 within each race/ethnic group. This model allows assessment of how covariates 

contributed to the growth in asthma prevalence for NHB, NHW and MA children separately.

With decomposition analysis, an issue known as the “identification problem” has been 

recognized where results depend on the choice of the omitted (reference) category of each 

variable.(30) A solution is to compute the decomposition using effects that are normalized.

(30) We used the “normalize” option in the Stata package by Jann (28) and confirmed that 

model results did not change with varying reference categories. Also of note is that 

interpretation of the decomposition with normalized coefficients is only appropriate for the 

contribution of overall variables--the contribution of each category of a variable cannot be 

assessed in isolation. For example, results from the decomposition may indicate what 

percentage of the NHB/NHW disparity is due to differences in weight status, but not what 

percentage is due specifically to differences in obesity prevalence. Thus, decomposition 

results are shown only for overall variables and not individual categories. Finally, no 

omnibus test is available to assess whether the overall variable (e.g., weight status) 

contributes to the disparity. Instead, if any coefficient for each of the dummy variables 

representing categories (e.g., normal weight, overweight, obesity) were statistically 

significantly different from zero, the overall variable was assumed to contribute significantly 

to the disparity.

RESULTS:

From 1988–1994 to 2011–2014, current asthma prevalence among 2–19 year olds increased 

from 7.3% (SE 0.5) to 10.9% (SE 0.6) (p<0.001) (Table 1). Similar to patterns in other 

national data sources,(19) in 1988–1994, asthma prevalence was higher among 12–19 year 

olds and NHB youth. In 2011–2014, asthma prevalence was higher among 12–19 years olds, 

NHB youth, those with low family income, and youth with obesity.

Figure 1 shows asthma and obesity prevalence trends. From 1988–1994 to 2011–2014, 

asthma prevalence increased among NHW youth from 7.2% (SE 0.8) to 10.3% (SE 0.9), an 

average 0.6 percentage points per survey period (95% CI 0.1, 1.1). Asthma prevalence 
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increased among NHB youth (8.4% (SE 0.8) to 18.0% (SE 1.2) by an average 2.3 percentage 

points per period (95% CI 1.6, 3.0). Prevalence did not change significantly among MA 

youth (p>0.05). The joint F-test showed a significant race/ethnicity difference in asthma 

prevalence trends (p=0.003). The NHB/NHW asthma prevalence ratio was 1.2 in 1988–1994 

and 1.7 in 2011–2014.

Obesity prevalence followed a quadratic trend for the total population (10.3%, SE 0.6 in 

1988–1994, 16.8, SE 0.8 in 2007–2010 and 17.1%, SE 0.7 in 2011–2014). By race/ethnicity, 

a quadratic trend in obesity prevalence was observed for NHB youth (12.5% (SE 0.8) in 

1988–1994, 22.0% (SE 1.2) in 2007–2010, and 19.5% (SE 1.2) in 2011–2014), and an 

increasing linear trend was seen among NHW (9.6% (SE 0.8) in 1988–1994 and 14.7% (SE 

1.2) in 2011–2014) and MA youth (14.3% (SE 1.5) in 1988–1994 and 22.3% (SE 1.2) in 

2011–2014). Despite the apparent difference in trend patterns by race/ethnicity, the 

differences were not statistically significant (joint F-test P=0.85).

Trends in asthma prevalence by sociodemographic characteristics

Asthma prevalence among youth with normal weight increased among all race/ethnicity 

groups (Figure 2), but asthma prevalence among those with obesity increased only among 

NHB youth. Among overweight youth, asthma prevalence followed a downward bending 

quadratic trend among NHW youth, an increasing trend among NHB youth, and no change 

among MA youth. The association between weight status and asthma status for each race/

ethnicity group are shown in Table 2 and Supplemental Figures A–C. Logistic regression 

models yielded similar associations between asthma status and weight status for all three 

race/ethnicity groups, with increased odds of asthma (if not always statistically significant) 

for overweight and obese categories. However, the odds of having asthma increased with age 

for NHW and MA, but not NHB youth. Females had lower odds of having asthma among 

NHB and MA, but not NHW youth. Finally, low income status was associated with asthma 

for NHW and MA, but not NHB youth. The three-way interaction term between weight 

status, race/ethnicity and survey period was not significant (p=0.525, data not shown). This 

was true even if the model was limited to NHW and NHB youth (p=0.406). This result 

suggests that weight status changes did not play a significant role in the increasing 

NHB/NHW asthma disparity.

Decomposition of race/ethnicity asthma prevalence disparities

Table 3 shows the contribution of weight status and other covariates to NHB/NHW asthma 

prevalence disparities. Average adjusted asthma prevalence in 1988–1994 was 8.4% among 

NHB youth and 7.2% among NHW youth, with a difference of 1.2 percentage points 

(p>0.05). These 1.2 percentage points were decomposed into 0 percentage points explained 

by differences in characteristics (endowments) between NHW and NHB youth, 1.5 

percentage points due different association between characteristics and asthma (effects), and 

−0.3 percentage points due to the interaction between endowments and effects. The only 

variable with a statistically significant contribution was age group for the effects component. 

That is, only the differing risk of having asthma by age group between NHW and NHB 

youth contributed to the small prevalence disparity in 1988–1994. The large intercept term 
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(1.7 percentage points) shows that the majority of the prevalence difference remained 

unexplained by covariates included in the model.

For 2011–2014, the asthma prevalence difference between NHB (18%) and NHW youth 

(10.3%) was 7.7 percentage points (p-value <0.001). Of this, 1.7 percentage points were due 

to endowments, 5.4 percentage points due to effects, and 0.6 percentage points due to the 

interaction between endowments and effects. Of these, only the effects component was 

statistically significantly. Among the endowment contributions, income status was 

statistically significant (1.7% percentage points). Among effect contributions, the intercept 

term represented the largest contribution (8.6 percentage points) to the NHB/NHW disparity 

and represents the portion of the disparity that remains unexplained by the covariates in the 

model. Recall that the overall effects contribution to the racial disparity is the sum of the 

effects contribution of each covariate as well as the intercept. In this case, the intercept (8.6 

percentage points) is larger than the overall disparity of 7.7 percentage points because the 

contribution of weight status and other covariates was negative (weight status contributed 

−2.6 percentage points). The result for weight status suggests that if the relationship between 

weight status and asthma were the same for NHW and NHB children in 2011–2014, the 

asthma disparity would be even higher. This result is likely due to the decreased prevalence 

of asthma among overweight NHW children in 2011–2014 (see Figure 2).

Decomposition of trends in asthma prevalence by race/ethnicity

Another way to examine the role of weight status is by decomposing the asthma prevalence 

difference between 1988–1994 and 2011–2014 separately for each race/ethnicity group 

(Table 4). Among NHW youth, asthma prevalence grew by 3 percentage points (from 7.2% 

to 10.3%). Changes in endowments contributed 0.6 percentage points, changes in effects 3.1 

percentage points (statistically significant), and the interaction −0.7 percentage points. 

Weight status was the only variable with a statistically significant effects contribution. That 

is, the increase in asthma prevalence among NHW youth was not due to changes in weight 

status among this group over time (endowment), but it was partly attributable to a change in 

the association between weight status prevalence and asthma over time (effects). NHB youth 

had a 9.6 percentage point increase in asthma prevalence between 1988–1994 (8.4%) and 

2011–2014 (18.0%). Endowments contributed a small but statistically significant portion of 

this difference (0.7 percentage points), with weight status contributing 0.5 percentage points 

of the endowment portion. Among effects contributions (8.6 percentage points), income 

status accounted for 2.3 percentage points. Much of the increase in NHB asthma prevalence 

remained unexplained (6.2 percentage points were contributed by the intercept term). In 

sum, weight status had a larger contribution to changes in NHW asthma prevalence through 

effect contributions, in contrast to the smaller endowment contribution among NHB youth. 

This finding seems counterintuitive given the patterns observed in Figure 2, but 

supplemental figures A–C show that asthma prevalence increased among nearly every 

subgroup of NHB youth (for income status, age group and sex), in contrast to patterns for 

NHW and MA youth. That is, for NHB youth, neither weight status nor any other included 

covariate explained trends in asthma prevalence which increased in nearly every NHB 

subgroup.
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DISCUSSION:

Results from logistic regression and decomposition analyses suggest that changes in weight 

status did not explain the increasing asthma prevalence disparity between 1988–1994 and 

2011–2014. The disparity in US childhood asthma prevalence arose from the greater 

increase among NHB versus NHW youth,(5) and this analysis also demonstrated that the 

asthma prevalence growth among NHB youth was not explained by available covariates, 

including weight status. Thus, it is not surprising that weight status also was not an 

explanatory variable for the NHB/NHW disparity.

The findings may still seem counterintuitive because among those with obesity, asthma 

prevalence increased among NHB youth, but not NHW or MA youth. However, asthma 

prevalence increased among all weight status subgroups of NHB youth versus only among 

normal weight NHW and MA youth. The supplemental figures show that this pattern of 

increasing asthma among all subgroups of NHB children was not unique to weight status but 

occurred for income group, age group and sex. The major difference between NHW and 

NHB youth was shown by decomposition analysis: NHW youth had a significant “effect” 

contribution of weight status, while NHB youth had a significant “effect” contribution of 

income status and had a greater portion of increased prevalence not explained by any 

covariates.

Despite the findings that increasing obesity prevalence did not contribute to asthma racial 

disparities, youth with obesity in all race/ethnic groups had higher prevalence compared to 

those in lower weight status categories. This and other studies show that weight status is a 

risk factor for asthma.(3, 13, 14, 16, 31–36) Additionally, although some studies found no 

association between obesity and asthma severity,(34, 37) several studies have shown obesity 

is associated with more frequent exacerbations, increased health care use, poor asthma 

control, and decreased response to asthma medications.(14, 33, 38–45)

The increased asthma prevalence disparity between NHB and NHW youth observed in this 

study is consistent with other nationally representative data,(5) but NHANES data also 

includes measured weight status,(1) allowing for an assessment of how trends in weight 

status might related to trends in disparities. However, this serial cross-sectional data and 

could not directly assess the impact of weight status on incident asthma. Yet, the increased 

risk for developing childhood asthma due to has been observed in several other studies.(13, 

14, 16, 36) In addition, BMI may not be an ideal measure of adiposity: BMI does not 

measure adiposity equally well in children versus adults and men versus women due to 

differences in muscle mass, growth, lung development, and pre- and postpubertal sex 

hormones.(3) Furthermore, BMI does not measure adiposity equally in race/ethnicity 

groups: at a given BMI, NHB children have lower adiposity compared to NHW children.(46) 

Yet, BMI z-scores and percentiles have been shown to strongly predict fat mass among 

children at high levels of BMI,(47, 48) and it remains the standard measure of weight status.

(49) A study of an allergy clinic population suggests that measures of central adiposity may 

be more closely related to asthma and atopy risk.(50) Other studies have found that BMI had 

a similar or stronger association with asthma status than central adiposity measures, 

including waist circumference.(32, 33) Other limitations study include possible uncontrolled 
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confounding (e.g., atopic status, environmental exposures, diagnostic practice patterns, and 

health care utilization) and use of self-reported asthma diagnosis. Although asthma 

diagnosis was not confirmed with comparison to medical records, respondents were asked 

about receiving an asthma diagnosis from a health care professional.

In conclusion, while obesity is a risk factor for asthma, differences in weight status between 

race/ethnicity groups do not explain the increased asthma prevalence disparity between NHB 

and NHW youth from 1988–1994 to 2011–2014.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
Prevalence of current asthma, obesity among children and adolescents 2–19 years of age, by 

race/Hispanic origin, 1988–1994 to 2011–2014

* Significant linear trend, p<0.05

† Significant quadratic trend p<0.05
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Figure 2: 
Current asthma prevalence among children and adolescents 2–19 years of age, by race/

Hispanic origin and weight status, 1988–2014
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Table 1.

Sample Characteristics, Youth 2–19 Years of Age, United States, 1988–1994 and 2011–2014
a

1988–1994 2011–2014

n Weighted Percent (SE) Asthma prevalence (SE) P-value
b n Weighted Percent (SE) Asthma prevalence (SE) P-value

b

Total 9437 100 7.3 (0.5) 6112 100 10.9 (0.6)

Sex

 Male 4635 50.9 (1.0) 7.6 (0.6) 0.397 3107 50.9 (0.9) 11.4 (0.9) 0.361

 Female 4802 49.1 (1.0) 7.0 (0.6) 3005 49.1 (0.9) 10.4 (0.7)

Age

 2–5 years 3820 23.2 (0.8) 5.4 (0.5) 0.003 1511 21.8 (0.8) 6.9 (1.1) <0.001

 6–11 years 2908 35.0 (0.9) 7.4 (0.9) 2308 33.2 (0.8) 11.6 (0.9)

 12–19 years 2709 41.7 (1.3) 8.2 (0.8) 2293 45.0 (1.0) 12.4 (0.9)

Race/ethnicity

 NH white 2682 66.1 (1.8) 7.2 (0.8) 0.094 1522 54.0 (3.5) 10.3 (0.9) <0.001

 NH black 3163 15.3 (1.2) 8.4 (0.8) 1702 14.5 (1.9) 18.0 (1.2)

 Mex Am 3145 8.4 (0.8) 5.5 (1.0) 1240 15.0 (2.0) 8.1 (1.2)

 Other 447 9.7 (1.3) 7.3 (1.6) 1648 16.5 (1.3) 9.5 (1.0)

Income status

 <=1.85 FIPR 6069 45.8 (1.3) 7.2 (0.6) 0.983 3776 49.6 (2.7) 12.2 (1.2) 0.021

 1.85-<=3.5 FIPR 2362 33.4 (1.4) 7.3 (1.1) 1139 22.5 (1.3) 11.7 (1.2)

 >3.5 FIPR 1006 20.8 (1.4) 7.4 (1.3) 1197 27.9 (2.3) 8.0 (1.0)

Highest household education

 < HS 3627 23.7 (1.1) 5.6 (0.7) 0.032 1504 19.6 (1.4) 10.0 (1.1) 0.43

 HS graduate 3105 34.9 (1.2) 8.2 (1.0) 1360 20.6 (1.5) 12.0 (1.6)

 Some college+ 2705 41.5 (1.5) 7.4 (1.0) 3081 57.3 (2.2) 10.8 (0.8)

 Missing 0 -- -- 167 2.6 (0.4) 13.1 (3.3)

Weight status

 Normal 7039 76.2 (1.0) 6.3 (0.5) 0.030 3995 66.1(0.9) 10.3 (0.5) 0.001

 Overweight 1267 13.5 (0.7) 8.4 (1.2) 990 16.2 (0.6) 8.2 (1.1)

 Obese 1131 10.3 (0.6) 13.4 (3.2) 1127 17.6 (0.8) 15.7 (1.9)

FIPR=family income to poverty ratio; HS=high school; NH=non-Hispanic

a
Although all survey cycles are included in subsequent analyses, only the first and last cycles are shown to allow assessment of change over the 

study period. Underweight youth and those missing income status information were excluded.

b
P-value for chi square comparison of asthma prevalence between categories.
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Table 2.

Odds Ratios of Having Asthma Among Youth 2–19 Years of Age
a
, Stratified by Race/Ethnicity, United States, 

1988–2014

NH white NH black Mex Am

Weight status

 Normal Ref Ref ref

 Overweight 1.1 (0.9, 1.4) 1.4 (1.2, 1.7)** 1.2 (0.9, 1.5)

 Obese 1.7 (1.4, 2.2)** 1.8 (1.6, 2.1)** 1.4 (1.1, 1.8)*

Survey year

 1988–1994 Ref Ref Fef

 1999–2002 1.2 (0.9, 1.6) 1.6 (1.2, 2.1)* 1.0 (0.7, 1.6)

 2003–2006 1.3 (1.0, 1.8)* 1.7 (1.4, 2.2)** 1.2 (0.8, 1.8)

 2007–2010 1.2 (0.9, 1.6) 2.0 (1.6, 2.6)** 1.2 (0.8, 1.9)

 2011–2014 1.4 (1.1, 1.9)* 2.3 (1.8, 3.0)** 1.4 (0.9, 2.3)

Age group

 2–5 years Ref Ref Ref

 6–11 years 1.4 (1.1, 1.8)* 0.9 (0.8, 1.1) 1.6 (1.2, 2.1)**

 12–19 years 1.7 (1.3, 2.1)** 0.9 (0.8, 1.1) 1.6 (1.2, 2.0)**

Sex

 Male Ref Ref Ref

 Female 0.9 (0.8, 1.1) 0.7 (0.6, 0.7)** 0.8 (0.7, 1.0)*

Income status

 <=1.85 FIPR 1.3 (1.0, 1.6)* 1.2 (1.0, 1.5) 0.6 (0.4, 0.7)**

 1.85 - <=3.5 FIPR 1.1 (0.9, 1.3) 1.1 (0.8, 1.4) 0.8 (0.6, 1.1)

 >3.5 FIPR Ref Ref Ref

*
P <0.05,

**
P <0.001

FIPR=family income to poverty ratio; NH=non-Hispanic; OR=odds ratio

a
Sample size n=36152. Underweight youth and those missing income status information were excluded.
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Table 3.

Adjusted Current Asthma Prevalence
a
 Among Youth 2–19 Years of Age with Decomposition Analysis

b
 of 

Racial/Ethnic Disparity, United States, 1988–1994 and 2011–2014

1988–1994 2011–2014

n 5845 3224

NH black 8.4** 18.0**

NH white 7.2** 10.3**

Overall difference 1.2 7.7**

 Endowment 0.0 1.7

 Effect 1.5 5.4**

 Interaction −0.3 0.6

Endowment (difference in prevalence due to varying characteristics between time periods)

Weight status −0.2 0.0

Age group 0.0 0.0

Sex 0.0 0.0

Income status 0.2 1.7*

Effect (difference in prevalence due to impact of characteristic on risk for asthma)

Weight status 0.4 −2.6*

Age group −0.5* −0.9

Sex 0.1 0.0

Income status −0.2 0.2

Intercept 1.7 8.6**

*
P<0.05,

**
P<0.001 for one or more individual variable categories

FIPR= family income to poverty ratio; NH=non-Hispanic

a
Asthma prevalence estimates adjusted for covariates shown in the table. Results are rounded to nearest tenth percent, and therefore sums may 

differ due to rounding.

b
The prevalence estimates for endowment, effect, and interaction components sum to the overall difference in asthma prevalence between NH black 

and NH white youth in each period. The endowment contributions for all variables sum to the overall endowment component, and the effect 
contributions for all variables and the intercept sum to the overall effect component. Estimates of the interaction between explained and 
unexplained differences were also estimated for each variable (not shown) but were small and not statistically significant.
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Table 4.

Adjusted Current Asthma Prevalence Among Youth 2–19 Years of Age with Decomposition Analysis of 

Change Between 1988–1994 and 2011–2014, by Race/Ethnicity, United States

NH White NH Black Mexican Am

n 4204 4865 4385

2011–2014 10.3** 18.0** 8.1**

1988–1994 7.2** 8.4** 5.5**

Overall difference 3.0* 9.6** 2.6

 Endowment 0.6 0.7* 0.2

 Effect 3.1* 8.6** 2.4

 interaction −0.7 0.3 0.0

Endowment (difference in prevalence due to varying characteristics between time periods)

Weight status 0.5 0.5* 0.2

Age group 0.1 0.0 0.0

Sex 0.0 0.0 0.0

Income status 0.0 0.2 -0.1

Effect (difference in prevalence due to impact of characteristic on risk for asthma)

Weight status 3.1* 0.0 0.8

Age group 0.2 0.1 0.3

Sex 0.0 0.0 0.0

Income status 0.3 2.3* -0.8

Intercept −0.4 6.2* 2.0

*
P<0.05,

**
P<0.0001

FIPR=federal income to poverty ratio; NH=non-Hispanic

a
Asthma prevalence estimates adjusted for covariates shown in the table. Results rounded to nearest tenth percent, and therefore sums may differ 

due to rounding.

b
The prevalence estimates for endowment, effect, and interaction components sum to the overall change in asthma prevalence for each race/

ethnicity group between 1988–1994 to 2011–2014. The endowment contributions for all variables sum to the overall endowment component, and 
the effect contributions for all variables and the intercept sum to the overall effect component. Estimates of the interaction between explained and 
unexplained differences are also produced by the model. None were statistically significant and are therefore not shown.
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