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Introduction 1 

Urban minority children are at increased risk for asthma morbidity.1 Factors related to urban 2 

living, such as exposure to urban stressors violence, neighborhood stress,2,3,4 environmental 3 

irritants and allergens,5 poorer medication adherence,6 and cultural factors related to ethnic 4 

background (e.g., acculturative stress, discrimination),7 place this group at greater risk for 5 

poorer asthma control and morbidity. When asthma is poorly controlled, children are at 6 

greater risk for decrements in other areas of functioning, such as academic performance. 7 

Children with asthma are more prone to school absences than their healthy peers,8-10 and 8 

urban minority children with asthma are at even greater risk.11,12 In some urban areas, 9 

children with asthma miss an average of up to 2 weeks more of school than those without 10 

asthma.13,14Missing school can disrupt learning and school-based social activities.  Further, 11 

frequency of absences is an important indicator of asthma morbidity in children15-17and has 12 

been used as a proxy for academic performance in studies including children with 13 

asthma.10,12,18,19 Thus, school absences disrupt learning continuity, putting children with 14 

poorly controlled asthma and/or those with persistent/severe asthma at further risk for poorer 15 

academic performance.12 16 

Another way in which asthma can affect academic performance is through its impact 17 

on sleep.  Nocturnal asthma can affect children’s sleep quality and duration,16 which can 18 

interfere with attention in school and impact the quality of school work. Moreover, urban 19 

minority children with asthma are exposed to increased environmental triggers5,20 and are 20 

found to have poorer adherence to asthma daily controller medications than their non-Latino 21 

white counterparts.21 These risks can increase symptoms at home and in school, which may 22 

impact learning. To date, the extent to which asthma affects urban children’s academic 23 

performance across multiple academic indicators (e.g., absences, grades) is not well 24 

documented.  25 
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In this report, we compare academic performance of a carefully evaluated group of 26 

urban children with asthma to their urban counterparts without asthma, and we examine 27 

ethnic differences in these associations. Based on previous results showing associations 28 

between poorer asthma control and poorer sleep quality and shorter sleep duration,16 as well 29 

as increased absences in urban children with asthma,11,12 we expect those in our study to 30 

experience poorer academic performance across indicators compared to their healthy peers. 31 

Given the cumulative impact that uncontrolled asthma and urban stressors can have on 32 

morbidity and daily functioning,7  we expect urban minority children with asthma to have the 33 

poorest academic outcomes relative to minority children without asthma. Within those with 34 

asthma, we also examine the association between asthma status (as measured by asthma 35 

control, lung function, and daily report of asthma symptoms) and academic performance 36 

measured across a four-week monitoring period, as well as ethnic differences in these 37 

associations. We expect that poorer asthma will be associated with decrements in academic 38 

performance, and that these associations will be moderated by ethnicity.  Specifically, we 39 

expect the association between poorer asthma and academic performance will be more 40 

profound in the ethnic minority children, given it has been shown that morbidity1 and 41 

exposure to urban stressors are found to be greater in this group.7  42 

Methods 43 

Data were collected within a larger five-year study, Project NAPS (Nocturnal Asthma 44 

and Performance in School), that assessed the co-occurrence of asthma, allergic rhinitis, sleep 45 

quality, and academic functioning in urban children and healthy controls across one academic 46 

year.3,16,22 47 

Participants were recruited from the four largest urban school districts in an urban 48 

Northeast U.S. city, and from hospital-based ambulatory pediatric clinics.  Study eligibility 49 

criteria for the asthma participants required that: the child was between 7 and 9 years old; the 50 
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child’s legal guardian was willing to participate and self-identified as Latino (Dominican or 51 

Puerto Rican), Black/African American (AA), or non-Latino White (NLW); the child attend 52 

an urban public school in one of the four targeted school districts that are identified as being 53 

high-risk for asthma prevalence and asthma-related health care utilization; and that the child 54 

had physician-diagnosed asthma or caregiver-reported asthma symptoms in the previous 12 55 

months. Additionally, at screening, each child was initially evaluated for persistent asthma 56 

either by caregiver report of a current prescription for an asthma controller medication, and/or 57 

report of recurrent daytime or nighttime symptoms, activity limitation, rescue medication use, 58 

or 2 or more oral steroid bursts in the prior 12 months.15 Inclusion for the healthy control 59 

group were similar to those described for the asthma participants except for the need to meet 60 

the asthma-related criteria. Exclusion criteria for both groups included moderate to severe 61 

cognitive impairment as indicated by school placement; use of a stimulant medication for 62 

ADHD; another pulmonary or chronic health condition; or a diagnosed sleep disorder that 63 

would confound examination of primary hypotheses. We did not exclude sleep-disordered 64 

breathing (SDB), as this condition is highly co-morbid with asthma and we are ultimately 65 

interested in designing “real-world” interventions for these children.  66 

Data herein were collected during the fall/ winter of each of the 4 NAPS study years. 67 

Demographic information and information regarding asthma and medication use were 68 

collected at the initial study visit. The second visit occurred at our hospital-based asthma and 69 

allergy clinic, during which study clinicians evaluated and confirmed children’s asthma 70 

diagnosis and persistent severity status as well as allergy status, and confirmed asthma 71 

medication use. Given the larger study also included a focus on allergic rhinitis, the clinical 72 

evaluation included an assessment of allergic rhinitis. Immediately following this clinic visit, 73 

children and their caregiver participated in a 4-week home-based monitoring period, during 74 

which the child used a portable device twice daily to assess lung function. Participants also 75 
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completed a daily diary containing information relevant for assessment of self-reported 76 

asthma symptoms.  Standardized procedures were used to orient and train families on the use 77 

of the home-based spirometer during the first visit and the subsequent clinic visit (see below). 78 

Midway through the monitoring period, study staff returned to the home to download and 79 

review electronic lung function data and to collect information on asthma and AR control. 80 

Staff implemented standard procedures to encourage protocol adherence.3,23    81 

The assessment of academic indicators occurred concurrently with asthma 82 

monitoring. After enrollment, each child’s teacher was asked to complete a two-week short-83 

term academic performance assessment which dovetailed with the last two weeks of the 84 

monitoring period. Following the clinic visit, families visited our lab and the child’s 85 

academic achievement was assessed. Grades and school absences were received from each 86 

child’s school for the entire academic year the child participated in the study.  87 

Assessments were administered verbally in English or Spanish by research staff fluent 88 

in both languages and according to caregivers’ preference (24% of caregivers preferred to 89 

have the interview conducted in Spanish).Standardized procedures were used for the 90 

translation of instruments.24All measures to children were implemented in English. 91 

Participants received monetary compensation for completed sessions. Study approval was 92 

obtained from the local Institutional Review Board.   93 

Measures 94 

Demographic Information. Primary caregivers provided key demographic information 95 

(Table 1).16,25 Caregivers reported on children’s risk for sleep disordered breathing using the 96 

Sleep-related Breathing Disorders scale of the Pediatric Sleep Questionnaire.26 Physician 97 

Query.  Child participants’ primary care providers and asthma/allergy specialists (when 98 

applicable) completed a checklist detailing the date of child’s last office visit, asthma and/or 99 

AR diagnosis, suspected allergy triggers, significant past medical history, and current asthma 100 
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and rhinitis treatment. This information was used to evaluate the child’s asthma and allergy 101 

status.4,27   102 

Asthma Diagnosis and Classification of Asthma Severity. The clinic study visit 103 

consisted of a medical history and physical examination, allergy skin prick testing, and 104 

pulmonary function testing. Confirmation of asthma diagnosis and severity classification 105 

were made by a study clinician using standard NHLBI EPR-3 guidelines.15  Lung function 106 

measurements (FEV1, FVC, etc.) were evaluated using the Koko incentive spirometer 107 

(nSpireHealth, Longmont, CO) before and after short acting beta agonist administration.28 108 

Children’s height and weight were measured, from which Body Mass Index was computed 109 

using normative data.29 110 

Allergic Rhinitis Diagnosis and Classification of Severity. AR was evaluated given its 111 

co-morbidity with allergic asthma by (1) evidence on physical examination, (2) type and 112 

frequency of parent report of AR symptoms in the past month, including an assessement of 113 

AR Control;30and (3) allergy skin prick testing (Greer Laboratories, NC) to perennial and 114 

seasonal allergens. AR severity was classified according to clinical practice guidelines. 30,31 115 

Asthma and Allergy Medication Use. During the study clinic visit, the study clinician 116 

documented children’s current asthma and allergy medications. Caregivers reported how 117 

often their child missed doses of daily controller medications, on a scale from 1 (misses doses 118 

all of the time) to 5 (never misses doses).32  Seventy-eight percent of caregivers reported their 119 

children were using daily asthma controller medications; 73% reported inhaled corticosteroid 120 

use. Eighteen percent reported that their children were using first generation antihistamines 121 

for AR symptoms. The average self-reported asthma medication adherence was 3.6 (SD=1.3, 122 

range 1-5), suggesting that most participants were moderately adherent to their prescribed 123 

medications, although given this is a self-report assessment it is likely an overestimation of 124 

children’s medication adherence. 125 
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Asthma Indicators: Asthma Control.  At the end of the monitoring period, families 126 

completed the Childhood Asthma Control Test (C-ACT)33 a well-validated questionnaire of 127 

asthma-related impairment validated for children aged 4-11. Using standardized scoring 128 

procedures,34 a dichotomous variable was computed using a total cut-off score of 19; those 129 

below were classified as having poor asthma control, and those above as having well-130 

controlled asthma.  131 

Lung Function: FEV1 Percent Predicted. Children’s lung function was assessed twice 132 

daily at home, in the morning and evening, during the monitoring period using a hand-held 133 

computerized spirometer (AM2+; ERT; Yorba Lina, CA). At the beginning of each session, a 134 

research assistant (RA) oriented both the parent and child to the proper use of the device and 135 

how to perform a forced, sustained, expiration.35 Participants were instructed to complete 136 

three “blows” each morning and evening prior to taking any asthma or allergy medications. 137 

The best of three blows (i.e., the highest FEV1 % predicted value) was retained for g trial. 138 

Details concerning data cleaning and reduction procedures have been published,23,36 139 

including normative values used for FEV1 based on children’s age.37,38  140 

Daily Diary: Asthma Symptoms. Families completed a daily diary twice daily to document 141 

the child’s breathing problems during the day and evening using standard procedures.4,27  142 

Diary-reported symptoms were summarized across the monitoring period by computing a 143 

proportion of monitored days during which breathing problems were noted.4 144 

Academic Indicators: School Absences and Grades. School absences and grades were 145 

collected from children’s final grade reports for the school year of study participation. 146 

Because grades can be reported in different metrics in various school systems, they were 147 

converted to numeric percentiles (e.g., if “4.5” was the top of the scale in one school district, 148 

and “O+” was at the top in another district, both were assigned a value of 100%). 149 
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Teacher Report of Short-term Academic Functioning. Each participant’s primary 150 

classroom teacher reported on the participant’s academic performance during two weeks 151 

within the monitoring period in which the child’s asthma was assessed. The scale included 152 

three items with Likert-type response options assessing: work quality, percent of work 153 

completed, and carelessness with school work. Acceptable reliability has been demonstrated 154 

in prior research (Cronbach’s alpha = .86)39 and in the current sample (Cronbach’s alpha 155 

=.87). Single item-total correlations ranged from .42% of schoolwork completed (a similarly 156 

low value was found in previous work)40 to .74 (quality of school work). 157 

Wide Range Achievement Test-Third Edition (WRAT-4).41 The WRAT-4 was used to 158 

evaluate academic accomplishment in reading and arithmetic and is normed for children ages 159 

5 to 11. Psychometric properties have been reported.41  160 

Results 161 

Analysis Plan 162 

Demographic, asthma, and academic outcomes were summarized for the aggregated 163 

sample and compared between groups (children with asthma versus healthy controls) using 164 

analysis of variance (continuous variables) and chi-squared tests (categorical variables).  165 

Outcome variables (academic outcomes) were assessed for normality.   Bivariate correlations 166 

were used to identify potential confounders. Spearman rank order correlations were used to 167 

test for associations between demographic variables hypothesized a priori as potential 168 

confounders (age, gender, poverty level, sleep disordered breathing, and asthma severity) and 169 

asthma and academic outcomes.  A variable was considered a confounder if it was associated 170 

both with the predictor (asthma variables) and outcome (academic variables) at a 171 

conservative p<.10 level, and was controlled for in subsequent analyses.16  172 

We tested the association between group status (Asthma vs. Control) and each 173 

academic outcome using a series of generalized linear models. Models controlled for 174 
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potential confounders that were identified in preliminary analyses.  Generalized linear models 175 

use a likelihood-based approach to estimation and thus make use of all available data without 176 

directly imputing missing outcomes. It should be noted that we compared our results to those 177 

of completers-only.  As results did not significantly differ, we present the full model (all 178 

enrollees).  Finally, ethnic differences in academic outcome were examined separately by 179 

group (Asthma, Control) using a similar modeling approach (generalized linear models).  As 180 

our hypotheses regarding the associations between asthma and academic outcomes pertained 181 

to individual effects of asthma and different elements of academic function (e.g., school 182 

work, attendance), we chose to model each academic outcome separately instead of creating a 183 

composite score.  The latter would not allow for identifying the effects of asthma on specific 184 

components of academic success.   185 

Next, the associations between asthma and academic outcomes were examined using 186 

a series of generalized linear models, in which each academic outcome was regressed on each 187 

asthma outcome, controlling for confounders.  Models were run only among the sub-sample 188 

with asthma.  Finally, we explored whether the asthma-academic associations differed by 189 

ethnicity using a series of subgroup analyses.   190 

Following Rothman,42 we recognize the risk in adjusting for multiple comparisons, 191 

which may increase type II error rates at the expense of type I errors.  However, to be 192 

conservative, we used Benjamini-Hochberg correction for multiple comparisons (this resulted 193 

in an adjusted significance level of 0.04).  Even with our approach, the majority of results 194 

summarized maintained their significance or were borderline significant (we have indicated 195 

when this was the case).  All analyses were completed using SAS 9.3; unadjusted 196 

significance was α=.05 a priori for testing the primary hypotheses. 197 

Results from Preliminary Analyses.  Participants (N=395; 130 healthy control children 198 

and 265 children with asthma) were 8.30 years old on average (SD=.86), more than half were 199 
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male (53%) and reported living at or below the poverty threshold (67%).  A full description 200 

of the sample appears in Table 1.  201 

Bivariate correlation analysis suggested correlations between asthma severity and 202 

asthma control (rho=-.25, p<.001) and FEV1 % predicted (rho=-0.17, p=.02). Furthermore, 203 

asthma severity was negatively associated with quality of school work (rho=-0.17, p=.01).  204 

Thus, all subsequent models of asthma and academic outcomes controlled for asthma 205 

severity. 206 

Differences in Academic Indicators by Group Status (Asthma vs Control) and by Ethnicity 207 

and Group Status 208 

Regression-based approaches for testing between-group differences (Asthma vs. 209 

Control) on academic indicators appear in Table 2 (aggregated over ethnicity).  Regression 210 

coefficients (b) are presented and refer to unstandardized coefficients or, equivalently, 211 

adjusted mean differences between groups. Models suggest significant between-group 212 

differences in total school absences, such that children with asthma had greater number of 213 

school absences compared to healthy controls (t=2.18, p=.03) and indicated a nearly 3-day 214 

difference between groups (Table 2).  There were no significant differences between Asthma 215 

and Control groups with respect to other academic indicators.   216 

Table 3 presents ethnic differences in academic indicators among the sample of 217 

children with asthma.  It should be noted that we chose to present both significant and non-218 

significant effects in the Table to give a complete picture of the findings.  Significant effects 219 

are presented in this section as well.  The academic indicators of Latino children with asthma 220 

were poorer than NLWs in the sample across WRAT reading (t=-3.18, p=.001) and math 221 

scores (t=-3.11, p=.002), average grades (t=-2.74, p=.01), and teacher reported quality of 222 

work scores (t=-2.56, p=.01); see Table 3 for effect estimates.    The only difference in 223 

academic indicators between Black and NLWs was with respect to WRAT math scores, 224 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
10 

 

which were higher among NLWs (t=-2.44, p=.02, Table 3). Latino children had poorer 225 

WRAT reading scores (t=-2.69, p=.01) than Black children.  Effects presented in Table 3 226 

represent mean differences in academic scores between groups.  We have chosen to present 227 

regression coefficients (rather than effect sizes) so that data can be interpreted on the scale of 228 

the original instrument.  For example, there was nearly a 9-point difference between Latinos 229 

and NLW’s with respect to reading scores. Reading scores in the aggregate sample had a 230 

standard deviation of 14 suggesting that differences between Latinos and NLW’s were nearly 231 

one standard deviation in size.  To help interpret the effects, the standard deviation of each of 232 

the academic outcomes are included in Table 3. 233 

A similar analysis explored between-ethnic differences in academic indicators among 234 

healthy controls (Table 3).  Latinos had lower WRAT math scores compared to NLWs (t=-235 

2.53, p=.01). In addition, Black children had borderline lower quality of work scores as 236 

reported by teachers compared to NLWs (t=-2.09, p=.04).  Models suggest no differences 237 

between Latino and Black participants. 238 

Associations between Asthma and Academic Indicators  239 

Adjusted associations between asthma and academic indicators among children with 240 

asthma appear in Table 4 (across ethnicity) and Table 5 (separately by ethnicity).  Among 241 

children with asthma, better lung function (higher FEV1 % predicted) was associated with 242 

teacher reports of better quality school work (t=2.31, p=.02) and less careless work (t=2.39, 243 

p=.02).  Less FEV1 variability was associated with better WRAT math scores (t=-2.25, 244 

p=.03).  More daily reported asthma symptoms were borderline associated with teacher 245 

reports of lower percent of work completed (t=-2.04, p=.04), and significantly associated 246 

with more absences (t=2.59, p=.01).  Finally, better asthma control was significantly 247 

associated with higher quality of work (t=2.35, p=.02) and fewer absences (t=-2.51, p=.01) 248 
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and borderline associated with more work completed (t=2.02, p=.04) and higher WRAT math 249 

scores (t=2.03, p=.04).  All effect estimates appear in Table 4. 250 

 Finally, there were significant associations between asthma and academic indicators, 251 

stratified by ethnicity (Table 5). Among Latinos, better lung function was associated with less 252 

careless schoolwork (t=2.38, p=.02), as well as higher WRAT math (t=2.73, p=.01) and 253 

reading scores (t=2.98, p=.003).  Furthermore, higher FEV variability was associated with 254 

worse WRAT math (t=-2.20, p=.02), and reading scores (t=-2.19, p=.03).  255 

 Among Black children, more daily reported symptoms were associated with more 256 

school absences (t=2.50, p=.01).  Finally, better asthma control was associated higher WRAT 257 

math scores (t=2.52, p=.01) and fewer school absences (t=-2.96, p=.01).   258 

Among NLW children, there were borderline associations between better lung function 259 

(FEV1) and better quality of work (t=2.15, p=.04).  Furthermore, more daily reported 260 

symptoms were significantly associated with worse quality of work (t=-2.63, p=.01), worse 261 

WRAT math scores (t=-2.22, p=.03) and more school absences (t=2.57, p=.01). Finally, 262 

better asthma control was associated with better quality of work (b=2.33, p=.03) (Table 5). 263 

Discussion 264 

 In a carefully evaluated sample of urban children with persistent asthma, this study 265 

examined associations among a range of asthma and academic indicators. The current study 266 

is an in-depth investigation of the extent to which asthma may impact urban children’s 267 

academic performance through both objective and subjective measurements. A 268 

demographically matched control group of children with no asthma allows for examination of 269 

academic indictors between the two groups, and the extent to which asthma status may 270 

challenge optimal academic performance. Ethnic differences in outcomes between children 271 

with and without asthma were also examined to inform future tailored interventions that can 272 

be implemented in medical and/or academic settings.  273 
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 Regarding differences in academic outcomes by asthma status in our sample, as 274 

expected, the number of school absences across the academic year of participation in the 275 

study was higher in children with asthma than their no-asthma peers. When children are 276 

symptomatic, caregivers may elect to keep them at home, in case urgent care or visits to the 277 

healthcare provider are warranted. Nocturnal asthma has also been related to poorer sleep 278 

quality.3 When children miss sleep due to asthma, caregivers also may elect to keep the child 279 

home.11,12 We have shown that caregivers’ fear of their child’s asthma symptoms may 280 

contribute to decisions to keep the child home from school.43 Strategies to reduce absences 281 

may include identifying children with asthma who miss school more often, so that the school 282 

nurse and/or child’s primary teacher can encourage the family to see the child’s primary care 283 

provider.44 Educating caregivers on the risk for absences related to poor asthma control can 284 

be useful to promote consistent learning in this group.  Educational strategies for caregivers 285 

can include a review of when best to communicate with the school nurse regarding the child’s 286 

asthma status (e.g., in the morning), how to communicate (e.g., by phone) and what 287 

information to share (e.g., symptom frequency, history of urgent care visits, treatment plan).44 288 

Low levels of medication adherence, increased environmental exposures, and urban stress 289 

present additional challenges to optimal preventative asthma management behaviors in this 290 

group.7 Still, given that guidelines for optimal management of asthma in school44 are 291 

challenging to implement consistently in urban schools, reviewing strategies to reduce 292 

absenteeism with caregivers, school nurses, and school staff through asthma management 293 

educational training is clearly needed.  
294 

 More pronounced differences in academic outcomes were found by ethnicity within 295 

the asthma and healthy control groups, the most robust being within the asthma group. For 296 

example, Latinos and Black children with asthma had poorer academic outcomes than their 297 
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NLW counterparts, with Latino children having the poorest outcomes across a range of 298 

indicators.   299 

Results suggest that asthma status can exacerbate ethnicity-based disparities in 300 

academic outcomes in urban minority children with asthma. Latino children with asthma 301 

appear to have the highest risk for poor academic performance. Our prior work has shown 302 

that urban Latino children with asthma face urban stressors and unique cultural-related 303 

stressors (e.g., acculturative stress,45 higher levels of fear of asthma,46 poorer symptom 304 

perception,23 lower medication adherence,47 greater concerns regarding medications48 that 305 

may put them at risk for poor academic performance. Future work should identify 306 

contributing factors to poor school performance among specific groups of children with 307 

asthma, as these stressors and poor sleep may be areas to target in future interventions.  308 

 Our results also suggest that asthma may impact children’s academic performance. 309 

For example, better lung function was related to better quality school work and less careless 310 

work by teacher report. Further, the more lung function varied for children across the 311 

monitoring period, the poorer their WRAT math scores were. More frequent symptom reports 312 

by children and caregivers were related to less work completed and more school absences. 313 

Finally, better asthma appeared to be important for a number of academic indicators, 314 

including higher levels of teacher-reported quality of school work and a higher percent of 315 

work completed, higher WRAT math scores, and fewer absences. These results suggest the 316 

important role of asthma management for children’s academic performance. Although each 317 

asthma indicator was related to several academic outcomes, asthma control was associated 318 

with the most academic outcomes. Asthma control, a marker of morbidity, can be useful to 319 

identify children who may be at risk for problems with school performance.  320 

More associations between asthma indicators and a range of academic outcomes were 321 

observed in the Latino group of children, followed by the NLW group of children. Latino 322 
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children’s lung function variables were related to their achievement scores and teacher 323 

reported impressions of the quality of their work. A range of asthma indicators (lung 324 

function, control, symptom reports) related to several academic indicators in the NLW group 325 

of children. In the Black group of children, only symptom reports were related to more 326 

absences and less work completed, by teacher report. Overall, there was not a single 327 

academic indicator that seemed to be affected by poorer asthma status more often in the 328 

overall asthma sample or in the specific ethnic groups. However, children’s grades were not 329 

associated with asthma activity in the group of children with asthma, whereas teacher 330 

reported academic indicators, school absences, and achievement scores were each associated 331 

with more asthma activity.  332 

Several limitations of the current study should be noted. We examined academic 333 

performance and asthma through objective approaches (e.g., lung function via AM2+); 334 

however, the design did not capture potential bi-directional relationships in real time. This 335 

cross-sectional design may pose limitations for inferring directional or causal associations. 336 

We used means across monitoring periods for variables collected daily, such as the asthma 337 

variables. Furthermore, academic variables were collected at the end of the semester rather 338 

than during the specific time of an asthma event and included both objective and subjective 339 

measures of academic function. Likewise, other health or behavioral agents, such as sleep 340 

quality, as well as other psychosocial factors (e.g., family functioning, caregiver stress) may 341 

have impacted academic or asthma variables. Further, allergic rhinitis is highly co-morbid in 342 

urban children with asthma and may impact sleep quality,22 which can also affect academic 343 

outcomes.12 In addition, seasonality, infectious triggers, and allergy status, can contribute to 344 

AR and asthma symptoms and academic functioning, and should be considered in future 345 

research with urban children. Further, exposure to environmental triggers in the home, 346 

school, and neighborhood environment can exacerbate symptoms, and possibly contribute to 347 
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academic outcomes. Future research should assess the mediating role of specific behavioral, 348 

environmental, and health processes on asthma and academic functioning in larger samples of 349 

urban children.  350 

Poor asthma control can affect children’s daily functioning. Children’s optimal school 351 

performance, a key factor in their future learning and academic trajectory, is at stake. Asthma 352 

management education for students, caregivers, and school staff is needed to provide clear 353 

asthma response plans for students experiencing symptoms at school.43 School staff are 354 

instrumental in identifying children with asthma who may be absent more often or exhibit 355 

signs of poor asthma control and referring them to the school nurse for follow up. Increased 356 

communication between caregivers, teachers, and school nurses about the asthma care of 357 

children can ensure students’ asthma response plan in school is clear and that they have 358 

available rescue medications at school.44 Although asthma control is modifiable, urban 359 

schools are faced with barriers (e.g., often one school nurse teacher per hundreds of school 360 

children, difficulties obtaining prescriptions for rescue inhalers and student’s asthma action 361 

plans from caregivers), that may limit optimal asthma management at school; interventions 362 

designed to increase parent-provider-school partnerships should be encouraged to address 363 

these barriers. 364 
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Table 1 
Participant characteristics: Full sample and by ethnic group 

 Sample Latino Black/African 
American 

Non-Latino 
white 

Ethnic group 
differences 

Effect 
sizes† 

N (%) 395 182 (46%) 132 (33%) 81 (21%) --- --- 
Age ,M(SD) 8.3 (0.86) 8.3(0.9) 8.3(0.8) 8.2(0.8) F<1.0 .01 
Gender, % Male 209 (53) 100(55%) 74(56%) 35(43%) χ

2=3.9 .10 
At/below poverty 
threshold (%)a 

248 (67) 140(81%) 81(65%) 27(38%) χ
2=43.8***  .34 

Number of children 
in home, M(SD) 

2.71 (1.27) 2.78(1.19) 2.72(1.52) 2.53(.96) F=1.05 .01 

Number of adults 
in home M(SD) 

1.81 (0.81) 1.78(.81) 1.79(.88) 1.91(.67) F<1.0 .004 

ASTHMA CLINICAL CHARACTERISTICS 
       
SDB, % High Risk 134(38) 63(39) 51(43) 20(27) χ

2=5.2 .07 
On Controller 
Asthma 
Medication (%) 

186(81) 94(80) 64(83) 28(76) χ
2=.89 .06 

AR Not 
well/Poorly 
Controlled (%) 

98 (37) 54 (39) 34 (40) 9 (23) F=1.5 .01 

*p<.05; **p<.01; ***p<.001 
M denotes mean (standard deviation) presented 
†ANOVA effect sizes are partial omega squared (ω

2p); chi square effect sizes are Cramer’s Phi (c) 
a Significant group differences were between NLW and Latino ethnic groups 
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Table 2.   
Adjusted effects of asthma vs healthy control group on mean academic outcome  

 Asthma vs. Control 
Quality of school work -0.12(.13)  
Percent of work completed -0.26(.15) 
Careless/Hasty school work -0.35(.20)  
Total school absences*  2.65(1.22)  
Math standard score 0.58(1.60)  
Reading standard score -0.48(1.69)  
Mean 1st quarter or trimester grades -0.68(1.32)  

 
*Estimates are unstandardized regression coefficients (standard errors).  Negative effects denote cases 
where mean academic outcome in Asthma group was lower than mean outcomes in Control.  Models 
controlled for asthma severity. 
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Table 3.   
Mean comparisons of academic outcomes and ethnic comparisons among asthma group and healthy 
controls. 

 Latino vs. Black 
 

Latino vs. NLW Black vs. NLW 

Asthma Group 

Quality of work (SD=1) -0.12(0.17) -0.54(0.21)* -0.42(0.23) 

Percent of work completed 
(SD=1) 

-0.05(0.21) -0.42(0.26) -0.37(0.28) 

Careless/Hasty school work 
(SD=1) 

0.19(0.19) -.07(.23) -0.26(0.25) 

Total school absences (SD=8) 3.33(1.76) 3.53(2.13) 0.21(2.30) 

Math standard score (SD=13) -1.46(2.15) -8.69(2.80)* -7.24(2.96)* 

Reading standard score (SD=14) -5.99(2.23)* -9.21(2.89)* -3.23(3.06) 

Mean 1st quarter or trimester 
grades (SD=7) 

-4.18(1.80)* -5.93(2.16)* -1.75(2.32) 

Healthy Controls 

Quality of work (SD=1) 0.05(0.23) -0.43(.24) -0.48(0.23) 

Percent of work completed 
(SD=1) 

-0.07(0.26) -0.33(0.27) -0.26(0.26) 

Careless/Hasty school work 
(SD=1) 

-0.25(0.26) -0.13(0.27) 0.12(0.26) 

Total school absences (SD=8) -0.29(2.13) -0.85(2.07) -0.56(2.11) 

Math standard score (SD=13) -4.59(3.01) -8.01(3.17)* -3.42(2.96) 

Reading standard score (SD=14) -3.47(3.32) -6.21(3.48) -2.74(3.26) 

Mean 1st quarter or trimester 
grades (SD=7) 

-0.60(2.63) -3.11(2.60) -2.51(2.53) 

*Significant after adjusting for multiple comparisons.  
Estimates are unstandardized regression coefficients(SE)  
SD indicates standard deviation in aggregate sample and can be used to interpret effect size. 
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Table 4.  
Association between asthma and academic outcomes among asthma group 

 FEV1 % Predicted FEV1 
Variability 

Diary 
Reported 
Symptoms 

Asthma 
Control 

Quality of work (SD=1) .01(.006)* -.004(.01) -.59(.43) .05(.02)* 

Percent of work completed 
(SD=1) 

.01(.008) -.01(.01) -1.05(.52) .05(.03) 

Careless/Hasty school work 
(SD=1) 

.02(.01)* -.002(.01) -.57(.46) .04(.02) 

Total school absences (SD=8) .05(.07) -.02(.13) 12.89(4.98)* -.52(.21)* 

Math standard score (SD=13) .15(.08) -.34(.16)* -.24(5.64) .54(.26) 

Reading standard score 
(SD=14) 

.15(.09) -.27(.17) -.14(5.79) .11(.28) 

Mean 1st quarter or trimester 
grades (SD=7) 

.07(.07) .003(.13) 1.21(5.50) .07(.23) 

*Significant after adjusting for multiple comparisons.  
Estimates are unstandardized regression coefficients(SE) from models comparing each predictor 
(column) to each outcome (row) adjusting for asthma severity 
SD indicates standard deviation in aggregate sample and can be used to interpret effect size. 
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Table 5.   

Association between asthma and academic outcomes by ethnicity within asthma Group  
 FEV1 % 

Predicted 
FEV1 Variability Diary Reported 

Symptoms 
Asthma 
Control 

Latino 
Quality of work .02(.02) -.004(.02) -.33(.64) .02(.04) 
Percent of work 
completed 

.01(.01) -.01(.02) -1.15(.77) .01(.05) 

Careless/Hasty school 
work 

.02(.01)* -.01(.02) -.32(.65) -.03(.04) 

Total school absences .11(.09) -.08(.15) 2.06(7.02) .06(.32) 
Math standard score .28(.10)* -.52(.24)* 3.79(7.58) -.14(.44) 
Reading standard score .36(.12)* -.51(.23)* 5.00(8.19) -.36(.49) 

Mean 1st quarter or 
trimester grades 

.07(.11) -.09(.17) -2.13(8.22) -.07(.40) 

Black/African American 
Quality of work .01(.01) .002(.02) -.04(.70) .05(.03) 
Percent of work 
completed 

.02(.01) -.0004(.03) -.84(.99) .86(.04)* 

Careless/Hasty school 
work 

.01(.01) .02(.02) -.32(.89) .06(.03) 

Total school absences .23(.15) -.03(.24) 14.31(9.51)* -.90(.30)* 
 

Math standard score -.11(.15) -.20(.25) 10.62(10.32) .90(.36)* 
Reading standard score -.18(.14) .10(.24) -3.09(9.75) .47(.35) 

Mean 1st quarter or 
trimester grades 

-.01(.16) .56(.25) 
 

16.48(11.77) .30(.35) 

Non-Latino White 
Quality of work .03(.01) -.08(.04) -2.18(.83)* .10(.04)* 
Percent of work 
completed 

.02(.01) -.06(.05) -1.25(.94) .06(.05) 

Careless/Hasty school 
work 

.01(.01) -.06(.05) -1.48(1.01) .09(.05) 

Total school absences -.11(.16) .21(.57) 29.69(11.56)* -1.04(.60) 
Math standard score .27(.21) -1.33(.59) 27.97(12.59)* 1.08(.65) 
Reading standard score .11(.21) -.53(.63) -12.71(13.12) .54(.67) 

Mean 1st quarter or 
trimester grades 

.14(.07) -.69(.39) -2.68(8.06) .31(.38) 

 
*Significant after adjusting for multiple comparisons.  
Estimates are unstandardized regression coefficients from models comparing each predictor (column) to 
each outcome (row) adjusting for asthma severity within each ethnicity group.  




