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Introduction
Urban minority children are at increased risk fstheana morbidity. Factors related to urban
living, such as exposure to urban stressors vieleneighborhood streés;* environmental
irritants and allergerspoorer medication adherentand cultural factors related to ethnic
background (e.g., acculturative stress, discrinomdf place this group at greater risk for
poorer asthma control and morbidity. When asthnpealy controlled, children are at
greater risk for decrements in other areas of fanotg, such as academic performance.
Children with asthma are more prone to school atesethan their healthy peéf¥ and
urban minority children with asthma are at everatgerisk:**?In some urban areas,
children with asthma miss an average of up to Zweeore of school than those without
asthma>*Missing school can disrupt learning and school-daseial activities. Further,
frequency of absences is an important indicat@stima morbidity in childréfA’and has
been used as a proxy for academic performanceidhestincluding children with
asthma?'#81°Thus, school absences disrupt learning continpitting children with
poorly controlled asthma and/or those with persigsevere asthma at further risk for poorer
academic performanc@.

Another way in which asthma can affect academitop@ance is through its impact
on sleep. Nocturnal asthma can affect childrelespquality and duratioff,which can
interfere with attention in school and impact thelity of school work. Moreover, urban
minority children with asthma are exposed to inseegenvironmental trigger® and are
found to have poorer adherence to asthma dailyatert medications than their non-Latino
white counterpart$' These risks can increase symptoms at home amthimk which may
impact learning. To date, the extent to which astlaffiects urban children’s academic
performance across multiple academic indicators,(@bsences, grades) is not well

documented.
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In this report, we compare academic performaneeazrefully evaluated group of
urban children with asthma to their urban countegpaithout asthma, and we examine
ethnic differences in these associations. Basqur@rious results showing associations
between poorer asthma control and poorer sleejityjaal shorter sleep duratidhas well
as increased absences in urban children with asththae expect those in our study to
experience poorer academic performance acrossatiodéccompared to their healthy peers.
Given the cumulative impact that uncontrolled asttand urban stressors can have on
morbidity and daily functioning, we expect urban minority children with asthméave the
poorest academic outcomes relative to minoritydehei without asthma. Within those with
asthma, we also examine the association betwekmadgtatus (as measured by asthma
control, lung function, and daily report of asthayanptoms) and academic performance
measured across a four-week monitoring period,ellsas ethnic differences in these
associations. We expect that poorer asthma wildseciated with decrements in academic
performance, and that these associations will béemaded by ethnicity. Specifically, we
expect the association between poorer asthma auieic performance will be more
profound in the ethnic minority children, giverhiis been shown that morbidiand
exposure to urban stressors are found to be grieattsis group’

Methods

Data were collected within a larger five-year studsoject NAPS (Nocturnal Asthma
and Performance in School), that assessed theaoreace of asthma, allergic rhinitis, sleep
guality, and academic functioning in urban childegd healthy controls across one academic
year.3'16'22

Participants were recruited from the four largebtin school districts in an urban
Northeast U.S. city, and from hospital-based antbtygpediatric clinics. Study eligibility

criteria for the asthma participants required tha: child was between 7 and 9 years old; the



51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

child’s legal guardian was willing to participatedaself-identified as Latino (Dominican or
Puerto Rican), Black/African American (AA), or ndatino White (NLW); the child attend
an urban public school in one of the four targeteiabol districts that are identified as being
high-risk for asthma prevalence and asthma-reladadth care utilization; and that the child
had physician-diagnosed asthma or caregiver-reppagthma symptoms in the previous 12
months. Additionally, at screening, each child wasally evaluated for persistent asthma
either by caregiver report of a current prescripfior an asthma controller medication, and/or
report of recurrent daytime or nighttime symptoajvity limitation, rescue medication use,
or 2 or more oral steroid bursts in the prior 1hthe’® Inclusion for the healthy control
group were similar to those described for the aatparticipants except for the need to meet
the asthma-related criteria. Exclusion criterialdoth groups included moderate to severe
cognitive impairment as indicated by school placetnese of a stimulant medication for
ADHD; another pulmonary or chronic health conditiona diagnosed sleep disorder that
would confound examination of primary hypotheseg. \d not exclude sleep-disordered
breathing (SDB), as this condition is highly co-itmdrwith asthma and we are ultimately
interested in designing “real-world” interventicias these children.

Data herein were collected during the fall/ windéeach of the 4 NAPS study years.
Demographic information and information regardisthana and medication use were
collected at the initial study visit. The seconslitvoccurred at our hospital-based asthma and
allergy clinic, during which study clinicians evated and confirmed children’s asthma
diagnosis and persistent severity status as wealllagy status, and confirmed asthma
medication use. Given the larger study also indualéocus on allergic rhinitis, the clinical
evaluation included an assessment of allergic thinmmediately following this clinic visit,
children and their caregiver participated in a £kbBome-based monitoring period, during

which the child used a portable device twice dailpssess lung function. Participants also
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completed a daily diary containing information kelet for assessment of self-reported
asthma symptoms. Standardized procedures wergasegnt and train families on the use
of the home-based spirometer during the first @ed the subsequent clinic visit (see below).
Midway through the monitoring period, study staffurned to the home to download and
review electronic lung function data and to collie¢brmation on asthma and AR control.
Staff implemented standard procedures to encoyramiecol adherence™

The assessment of academic indicators occurreduoemtly with asthma
monitoring. After enroliment, each child’s teackexs asked to complete a two-week short-
term academic performance assessment which dacktaith the last two weeks of the
monitoring period. Following the clinic visit, fali@s visited our lab and the child’s
academic achievement was assessed. Grades andl aabeaces were received from each
child’s school for the entire academic year thédcparticipated in the study.

Assessments were administered verbally in EnglisBpanish by research staff fluent
in both languages and according to caregiversepeeice (24% of caregivers preferred to
have the interview conducted in Spanish).Standaeddrocedures were used for the
translation of instrumenf8All measures to children were implemented in Etglis
Participants received monetary compensation forptetad sessions. Study approval was
obtained from the local Institutional Review Board.

Measures

Demographic Information. Primary caregivers provided key demographic infdroma
(Table 1)'®? Caregivers reported on children’s risk for sleegmrtiered breathing using the
Sleep-related Breathing Disorders scale of thed®gdiSleep Questionnaifé Physician
Query. Child participants’ primary care providers and asdlallergy specialists (when
applicable) completed a checklist detailing theeddtchild’s last office visit, asthma and/or

AR diagnosis, suspected allergy triggers, signifigeast medical history, and current asthma



101 and rhinitis treatment. This information was usee@valuate the child’s asthma and allergy
102 statust?®’

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

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

105  pulmonary function testing. Confirmation of asthdiagnosis and severity classification

106  were made by a study clinician using standard NHEBR-3 guideline$® Lung function

107 measurements (FEV1, FVC, etc.) were evaluated ubm#oko incentive spirometer

108  (nSpireHealth, Longmont, CO) before and after shoting beta agonist administratith.

109  Children’s height and weight were measured, fronctviBody Mass Index was computed
110  using normative datg.

111 Allergic Rhinitis Diagnosis and Classification of Severity. AR was evaluated given its
112 co-morbidity with allergic asthma by (1) evidenaephysical examination, (2) type and

113 frequency of parent report of AR symptoms in thsetpaonth, including an assessement of
114 AR Control*®and (3) allergy skin prick testing (Greer Laborasy NC) to perennial and

115 seasonal allergens. AR severity was classifiedrdaupto clinical practice guideline®:!

116 Asthma and Allergy Medication Use. During the study clinic visit, the study cliniaia
117  documented children’s current asthma and allergyicaéions. Caregivers reported how

118  often their child missed doses of daily controttezdications, on a scale from 1 (misses doses
119  all of the time) to 5 (never misses dos&sBeventy-eight percent of caregivers reported thei
120  children were using daily asthma controller medaret; 73% reported inhaled corticosteroid
121 use. Eighteen percent reported that their childrere using first generation antihistamines
122 for AR symptoms. The average self-reported asthm@dication adherence was 3$€E1.3,

123 range 1-5), suggesting that most participants weyderately adherent to their prescribed
124  medications, although given this is a self-repegegsment it is likely an overestimation of

125 children’s medication adherence.
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Asthma Indicators. Asthma Control. At the end of the monitoring period, families
completed the Childhood Asthma Control Test (C-A€&)well-validated questionnaire of
asthma-related impairment validated for childreadhg-11. Using standardized scoring
procedures?a dichotomous variable was computed using a totabff score of 19; those
below were classified as having poor asthma cgrarad those above as having well-
controlled asthma.

Lung Function: FEV1 Percent Predicted. Children’s lung function was assessed twice
daily at home, in the morning and evening, durimgmonitoring period using a hand-held
computerized spirometer (AM2+; ERT; Yorba Lina, CAJ the beginning of each session, a
research assistant (RA) oriented both the parenhthiid to the proper use of the device and
how to perform a forced, sustained, expiratioRarticipants were instructed to complete
three “blows” each morning and evening prior tarigkany asthma or allergy medications.
The best of three blows (i.e., the highest FEV1rédted value) was retained for g trial.
Details concerning data cleaning and reductiongmtores have been publisHéd®
including normative values used for FEV1 basedhilien’s age’”

Daily Diary: Asthma Symptoms. Families completed a daily diary twice daily tacdment
the child’s breathing problems during the day avehéng using standard procedufés.
Diary-reported symptoms were summarized acrosmthr@toring period by computing a
proportion of monitored days during which breathimgblems were notet.

Academic Indicators. School Absences and Grades. School absences and gragese
collected from children’s final grade reports fbetschool year of study participation.
Because grades can be reported in different meiriearious school systems, they were
converted to numeric percentiles (e.g., if “4.5"swhe top of the scale in one school district,

and “O+” was at the top in another district, bottrevassigned a value of 100%).
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Teacher Report of Short-term Academic Functioning. Each participant’s primary
classroom teacher reported on the participant’dero& performance during two weeks
within the monitoring period in which the child’stama was assessed. The scale included
three items with Likert-type response options agagswork quality, percent of work
completed, and carelessness with school work. Aabépreliability has been demonstrated
in prior research (Cronbach’s alpha = 3énd in the current sample (Cronbach’s alpha
=.87). Single item-total correlations ranged fret®% of schoolwork completed (a similarly
low value was found in previous wofR}o .74 (quality of school work).

Wide Range Achievement Test-Third Edition (WRAT-4)** The WRAT-4 was used to
evaluate academic accomplishment in reading atithaetic and is normed for children ages
5 to 11. Psychometric properties have been reptted

Results
Analysis Plan

Demographic, asthma, and academic outcomes wenmmatped for the aggregated
sample and compared between groups (children sttimaa versus healthy controls) using
analysis of variance (continuous variables) anesguiared tests (categorical variables).
Outcome variables (academic outcomes) were asskgsearmality. Bivariate correlations
were used to identify potential confounders. Spearnank order correlations were used to
test for associations between demographic varidiypsthesizea priori as potential
confounders (age, gender, poverty level, sleepdigsed breathing, and asthma severity) and
asthma and academic outcomes. A variable wasdemesi a confounder if it was associated
both with the predictor (asthma variables) and aute (academic variables) at a
conservativep<.10 level, and was controlled for in subsequeatyses'®

We tested the association between group statubrffsvys. Control) and each

academic outcome using a series of generalizedrimedels. Models controlled for
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potential confounders that were identified in pratary analyses. Generalized linear models
use a likelihood-based approach to estimation lansl mmake use of all available data without
directly imputing missing outcomes. It should beéeaiothat we compared our results to those
of completers-only. As results did not signifidgrdiffer, we present the full model (all
enrollees). Finally, ethnic differences in acadeoutcome were examined separately by
group (Asthma, Control) using a similar modelingegach (generalized linear models). As
our hypotheses regarding the associations betwatbma and academic outcomes pertained
to individual effects of asthma and different eletseof academic function (e.g., school

work, attendance), we chose to model each acadmrittome separately instead of creating a
composite score. The latter would not allow fantifying the effects of asthma on specific
components of academic success.

Next, the associations between asthma and acadentiomes were examined using
a series of generalized linear models, in whichhesmademic outcome was regressed on each
asthma outcome, controlling for confounders. Msdwatre run only among the sub-sample
with asthma. Finally, we explored whether the mstfacademic associations differed by
ethnicity using a series of subgroup analyses.

Following Rothmarf? we recognize the risk in adjusting for multiplerguarisons,
which may increase type Il error rates at the egparif type | errors. However, to be
conservative, we usdgenjamini-Hochbergorrection for multiple comparisons (this resulted
in an adjusted significance level of 0.04). Evethwur approach, the majority of results
summarized maintained their significance or wengledine significant (we have indicated
when this was the case). All analyses were comglesing SAS 9.3; unadjusted
significance wag=.05a priori for testing the primary hypotheses.

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

and 265 children with asthma) were 8.30 years oldwerageD=.86), more than half were
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male (53%) and reported living at or below the powthreshold (67%). A full description
of the sample appears in Table 1.

Bivariate correlation analysis suggested corretatioetween asthma severity and
asthma controlrfio=-.25,p<.001) and FEV1 % predictethp=-0.17,p=.02). Furthermore,
asthma severity was negatively associated withitgual school work (ho=-0.17,p=.01).
Thus, all subsequent models of asthma and acadrritiomes controlled for asthma
severity.

Differencesin Academic Indicators by Group Satus (Asthma vs Control) and by Ethnicity
and Group Status

Regression-based approaches for testing betweep-grferences (Asthma vs.
Control) on academic indicators appear in Tablag®(egated over ethnicity). Regression
coefficients (b) are presented and refer to unstahzed coefficients or, equivalently,
adjusted mean differences between groups. Modgtgesti significant between-group
differences in total school absences, such thédrem with asthma had greater number of
school absences compared to healthy contre’518,p=.03) and indicated a nearly 3-day
difference between groups (Table 2). There wersigmficant differences between Asthma
and Control groups with respect to other acadendators.

Table 3 presents ethnic differences in academicabars among the sample of
children with asthma. It should be noted that Wwese to present both significant and non-
significant effects in the Table to give a compleieture of the findings. Significant effects
are presented in this section as well. The academicators of Latino children with asthma
were poorer than NLWs in the sample across WRATingat=-3.18,p=.001) and math
scorest=-3.11,p=.002), average grades{2.74,p=.01), and teacher reported quality of
work scorestE-2.56,p=.01); see Table 3 for effect estimates. Thg difference in

academic indicators between Black and NLWs was msipect to WRAT math scores,
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225  which were higher among NLW$=2.44,p=.02, Table 3). Latino children had poorer

226 WRAT reading scoreg<£-2.69,p=.01) than Black children. Effects presented ibl&é&

227  represent mean differences in academic scores éetgreups. We have chosen to present
228  regression coefficients (rather than effect sizesthat data can be interpreted on the scale of
229 the original instrument. For example, there waarlyea 9-point difference between Latinos
230 and NLW’s with respect to reading scores. Readaoges in the aggregate sample had a
231 standard deviation of 14 suggesting that differerimsween Latinos and NLW’s were nearly
232 one standard deviation in size. To help interfireteffects, the standard deviation of each of
233 the academic outcomes are included in Table 3.

234 A similar analysis explored between-ethnic differesin academic indicators among
235  healthy controls (Table 3). Latinos had lower WRA&th scores compared to NLWs-(

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

237  reported by teachers compared to NL\W¥sZ.09,p=.04). Models suggest no differences
238 between Latino and Black participants.

239  Associations between Asthma and Academic Indicators

240 Adjusted associations between asthma and acadedieaiors among children with
241  asthma appear in Table 4 (across ethnicity) andeTakseparately by ethnicity). Among

242 children with asthmapetter lung function (higher FEV1 % predicted) was associated with
243 teacher reports of better quality school wark(31,p=.02) and less careless wotkZ.39,

244  p=.02). Less FEV1 variability was associated with better WRAT math scote(25,

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

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

247  with more absence$2.59,p=.01). Finallybetter asthma control was significantly

248  associated with higher quality of worlke®.35,p=.02) and fewer absencds.51,p=.01)
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and borderline associated with more work compléte?.02,p=.04) and higher WRAT math
scorest=2.03,p=.04). All effect estimates appear in Table 4.

Finally, there were significant associations betwasthma and academic indicators,
stratified by ethnicity (Table 5Among Latinos, better lung function was associated with less
careless schoolwork=2.38,p=.02), as well as higher WRAT mati*2.73,p=.01) and
reading scored4%£2.98,p=.003). Furthermordiigher FEV variability was associated with
worse WRAT mathtE-2.20,p=.02), and reading scorgs+{2.19,p=.03).

Among Black children, more daily reported symptoms were associated with more
school absence$s.50,p=.01). Finally,better asthma control was associated higher WRAT
math scorest£2.52,p=.01) and fewer school absences2.96,p=.01).

Among NLW children, there were borderline associations betwsstter |ung function
(FEV1) and better quality of work=2.15,p=.04). Furthermoramore daily reported
symptoms were significantly associated with worse qualityvork (t=-2.63,p=.01), worse
WRAT math scores£-2.22,p=.03) and more school absence(57,p=.01). Finally,
better asthma control was associated with better quality of wolbk2.33,p=.03) (Table 5).

Discussion

In a carefully evaluated sample of urban childsatth persistent asthma, this study
examined associations among a range of asthmacadémic indicators. The current study
is an in-depth investigation of the extent to whasithma may impact urban children’s
academic performance through both objective angkestibe measurements. A
demographically matched control group of childrathmo asthma allows for examination of
academic indictors between the two groups, anéxkent to which asthma status may
challenge optimal academic performance. Ethni@dsfices in outcomes between children
with and without asthma were also examined to mférture tailored interventions that can

be implemented in medical and/or academic settings.
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274 Regarding differences in academic outcomes byrvasttatus in our sample, as

275  expected, the number of school absences acrossaldemic year of participation in the
276  study was higher in children with asthma than thekasthma peers. When children are
277  symptomatic, caregivers may elect to keep thenomid) in case urgent care or visits to the
278  healthcare provider are warranted. Nocturnal asthasaalso been related to poorer sleep
279 quality> When children miss sleep due to asthma, caregatsesmay elect to keep the child
280 home!*?We have shown that caregivers’ fear of their ¢hiltsthma symptoms may

281  contribute to decisions to keep the child home fsmimool*® Strategies to reduce absences
282  may include identifying children with asthma whossischool more often, so that the school
283  nurse and/or child’s primary teacher can encouthgdéamily to see the child’s primary care
284  provider®® Educating caregivers on the risk for absencesel® poor asthma control can
285  be useful to promote consistent learning in thaugr Educational strategies for caregivers
286  can include a review of when best to communicath thie school nurse regarding the child’s
287  asthma status (e.g., in the morning), how to comoata (e.g., by phone) and what

288  information to share (e.g., symptom frequency.dnisof urgent care visits, treatment plah).
289  Low levels of medication adherence, increased enuiiental exposures, and urban stress
290 present additional challenges to optimal prevevdadsthma management behaviors in this
291 group! Still, given that guidelines for optimal managemefasthma in scho8!are

292  challenging to implement consistently in urban stboreviewing strategies to reduce

293  absenteeism with caregivers, school nurses, arabkstaff through asthma management
294  educational training is clearly needed.

295 More pronounced differences in academic outconmege found by ethnicity within

296 the asthma and healthy control groups, the mositstdieing within the asthma group. For

297 example, Latinos and Black children with asthma jp@orer academic outcomes than their
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NLW counterparts, with Latino children having th@opest outcomes across a range of
indicators.

Results suggest that asthma status can exacetbateitg-based disparities in
academic outcomes in urban minority children withena. Latino children with asthma
appear to have the highest risk for poor acadeeriopnance. Our prior work has shown
that urban Latino children with asthma face urlia@ssorsand unique cultural-related
stressors (e.g., acculturative stré&ssigher levels of fear of asthrfi&poorer symptom
perceptiorf® lower medication adherenéegreater concerns regarding medicattBiisat
may put them at risk for poor academic performakaéure work should identify
contributing factors to poor school performance agspecific groups of children with
asthma, as these stressors and poor sleep magdsetartarget in future interventions.

Our results also suggest that asthma may impddreh’'s academic performance.
For example, better lung function was related tibelb@uality school work and less careless
work by teacher report. Further, the more lung fiamcvaried for children across the
monitoring period, the poorer their WRAT math sconere. More frequent symptom reports
by children and caregivers were related to leskwompleted and more school absences.
Finally, better asthma appeared to be importand fanumber of academic indicators,
including higher levels of teacher-reported quattychool work and a higher percent of
work completed, higher WRAT math scores, and featrsences. These results suggest the
important role of asthma management for childraicgdemic performance. Although each
asthma indicator was related to several academoomes, asthma control was associated
with the most academic outcomes. Asthma controlagker of morbidity, can be useful to
identify children who may be at risk for problemghnschool performance.

More associations between asthma indicators aadgerof academic outcomes were

observed in the Latino group of children, followsdthe NLW group of children. Latino
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323  children’s lung function variables were relatedheir achievement scores and teacher

324 reported impressions of the quality of their wokkiange of asthma indicators (lung

325 function, control, symptom reports) related to salvacademic indicators in the NLW group
326  of children. In the Black group of children, onlynsptom reports were related to more

327 absences and less work completed, by teacher répgetall, there was not a single

328 academic indicator that seemed to be affected bygp@sthma status more often in the
329 overall asthma sample or in the specific ethniaigso However, children’s grades were not
330 associated with asthma activity in the group ofdelen with asthma, whereas teacher

331 reported academic indicators, school absencesa@ridvement scores were each associated
332 with more asthma activity.

333 Several limitations of the current study shoulchbeed. We examined academic

334 performance and asthma through objective approdehgs lung function via AM2+);

335 however, the design did not capture potential keational relationships in real time. This
336  cross-sectional design may pose limitations foenmfig directional or causal associations.
337 We used means across monitoring periods for vasatmllected daily, such as the asthma
338 variables. Furthermore, academic variables werleaed at the end of the semester rather
339 than during the specific time of an asthma evedtiaaluded both objective and subjective
340 measures of academic function. Likewise, othertheal behavioral agents, such as sleep
341 quality, as well as other psychosocial factors.(éagnily functioning, caregiver stress) may
342  have impacted academic or asthma variables. Fudhergic rhinitis is highly co-morbid in
343 urban children with asthma and may impact sleefiitgjif& which can also affect academic
344 outcomes? In addition, seasonality, infectious triggers, afldrgy status, can contribute to
345 AR and asthma symptoms and academic functionirdyshauld be considered in future

346  research with urban children. Further, exposumentaronmental triggers in the home,

347 school, and neighborhood environment can exacesyatptoms, and possibly contribute to
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academic outcomes. Future research should asseseethating role of specific behavioral,
environmental, and health processes on asthmacad@mic functioning in larger samples of
urban children.

Poor asthma control can affect children’s dailyctioming. Children’s optimal school
performance, a key factor in their future learnamgl academic trajectory, is at stake. Asthma
management education for students, caregiverssamabl staff is needed to provide clear
asthma response plans for students experiencingteyms at schodf School staff are
instrumental in identifying children with asthmaevinay be absent more often or exhibit
signs of poor asthma control and referring theriéschool nurse for follow up. Increased
communication between caregivers, teachers, armbbkolirses about the asthma care of
children can ensure students’ asthma responsearpsmool is clear and that they have
available rescue medications at scH§d\lthough asthma control is modifiable, urban
schools are faced with barriers (e.g., often oh@alkcnurse teacher per hundreds of school
children, difficulties obtaining prescriptions fiigscue inhalers and student’s asthma action
plans from caregivers), that may limit optimal asthmanagement at school; interventions
designed to increase parent-provider-school pasties should be encouraged to address

these barriers.
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Table 1

Participant characteristics: Full sample and byietgroup

Sampli Latinc
N (%) 39t 182 (46%
Age ,M(SD 8.3 (0.86 8.3(0.9
Gender, % Mal 209 (53 100(55%
At/below poverty 248 (67 140(81%
threshold (%)
Number of childrer 2.71 (1.27 2.78(1.19
in home, M(SD)
Number of adult:  1.81 (0.81 1.78(.81

in home M(SD)
ASTHMA CLINICAL CHARACTERISTICS

SDB, % High Ris  134(38 63(39
On Controllet 186(81 94(80
Asthma

Medication (%)

AR Not 98(37) 54 (39)
well/Poorly

Controlled (%)
*p<.05; **p<.01; **p<.001
M denotes mean (standard deviation) presented

Black/African
American
132 (33%
8.3(0.8
74(56%
81(65%

2.72(1.52

1.79(.88

51(43
64(83

34 (40)

Non-Latino
white

81 (21%
8.2(0.8)
35(43%
27(38%

2.53(.96

1.91(.67

20(27
28(76.

9 (23)

Ethnic groug
differences

F<1.(
y¥=3.¢
K=43.8%%*
F=1.0¢

F<1.C

XNXN
1l
RN

Effect

sized

.01

AC
.34

.01

.00¢

.07
.0€

.01

tANOVA effect sizes are partial omega squake@); chi square effect sizes are Cramer’s Phi (c)
2 Significant group differences were between NLW &atino ethnic groups



Table 2.
Adjusted effects of asthma vs healthy control gronpnean academic outcome
Asthma vs. Contr

Quality of school wor -0.12(.13)
Percent of work complet -0.26(.15
Careless/Hasty school w« -0.35(.20
Total school absence 2.65(1.22)
Math standard scc 0.58(1.60;
Reading standard sct -0.48(1.69)
Mean 1st quarter or trimester gra -0.68(1.32)

*Estimates are unstandardized regression coefficistandard errors). Negative effects denote cases
where mean academic outcome in Asthma group waer lthén mean outcomes in Control. Models
controlled for asthma severity.



Table 3.

Mean comparisons of academic outcomes and ethrmipaxdsons among asthma group and healthy

controls.

Asthma Grou
Quality of work (SD=1
Percent of work complete
(SD=1)
Careless/Hasty school wo
(SD=1)
Total school absences (=8)

Math standard score (SD=:
Reading standard score (SD=

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

Healthy Control
Quality of work (SD=1
Percent of work complete
(SD=1)
Careless/Hasty school wo
(SD=1)
Total school absences (SD:
Math standard score (SD=:
Reading standard score (SD=

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

Latino vs. Blac

-0.12(0.17
-0.05(0.21

0.19(0.19

3.33(1.76
-1.46(2.15

-5.99(2.23)
-4.18(1.80)

0.05(0.23
-0.07(0.26

-0.25(0.26

-0.29(2.:3)
-4.59(3.01
-3.47(3.32
-0.60(2.63

*Significantafter adjusting for multiple comparisc.

Estimates are unstandardized regression coeffa(iE)t

Latino vs. NLW

-0.54(0.21y
-0.42(0.26

-07(.23

3.53(2.13

-8.69(2.80)
-9.21(2.89)
-5.93(2.16)

-0.43(.24
-0.33(0.27

-0.13(0.27

-0.85(2.07
-8.01(3.17)
-6.21(3.48
-3.11(2.60

Black vs. NLW

-0.42(0.23
-0.37(0.28

-0.26(0.25

0.21(2.30
-7.24(2.96)
-3.23(3.06
-1.75(2.32

-0.48(0.23
-0.26(0.26

0.12(0.26

-0.56(2.11
-3.42(2.96
-2.74(3.26
-2.51(2.53

SD indicates standard deviation in aggregate saamuecan be used to interpret effect size.



Table 4.
Association between asthma and academic outcomasgaasthma group

FEV1 % Predicte FEV1 Diary Asthma
Variability Reported Control
Symptoms

Quality of work (SD=1 .01(.006) -.004(.01 -.59(.43 .05(.02)’
Percent of work complete .01(.008 -.01(.01 -1.05(.52 .05(.03
(SD=1)
Careless/Hasty scol work .02(.01)’ -.002(.01 -.57(.46 .04(.02
(SD=1)
Total school absences (SD: .05(.07 -.02(.13 12.89(4.98) -.52(.21)
Math standard score (SD=: .15(.08 -.34(.16) -.24(5.64 .54(.26
Reading standard scc .15(.09 -27(.17 -.14(5.79) 11(.28
(SD=14)
Mean 1st quarter or trimest .07(.07 .003(.13 1.21(5.50 .07(.23

grades (SD=7)

*Significant after adjusting for multiple compariso

Estimates are unstandardized regression coeffgi®h) from models comparing each predictor
(column) to each outcome (row) adjusting for astlsmaerity

SD indicates standard deviation in aggregate saamuecan be used to interpret effect size.



Table 5.
Association between asthma and academic outcomethhigcity within asthma Group
FEV1 % FEV1 Variability Diary Reportec Asthma
Predicted Symptoms Control
Latinc
Quiality of work .02(.02 -.004(.02 -.33(.64 .02(.04
Percent of worl .01(.01 -.01(.02 -1.15(.77 .01(.05
completed
Careless/Hasty scho .02(.01)’ -.01(.02 -.32(.65 -.03(.04
work
Total school absenc .11(.09 -.08(.15 2.06(7.02 .06(.32
Math standard scc .28(.10)’ -.52(.24y 3.79(7.58 -.14(.44
Reading standard sct .36(.12)° -.51(.23y 5.00(8.19 -.36(.49
Mean 1st quarter ¢ 07(.11 -.09(.17 -2.13(8.22 -.07(.40
trimester grades
Black/African America
Quiality of work .01(.01 .002(.02 -.04(.70 .05(.03
Percent of worl .02(.01 -.0004(.03 -.84(.99 .86(.04)’
completed
Careless/Hasty scho .01(.01 .02(.02 -.32(.89 .06(.03
work
Total schoc absence .23(.15 -.03(.24 14.31(9.51) -.90(.30y
Math standard scc -.11(.15 -.20(.25 10.62(10.32 .90(.36)’
Reading standard sct -.18(.14 .10(.24 -3.09(9.75 A7(.35
Mean 1st quarter ¢ -.01(.16 .56(.25 16.48(11.77 .30(.35
trimester grades
Non-Latino White
Quiality of work .03(.01 -.08(.04 -2.18(.83)’ .10(.04)’
Percent of worl .02(.01 -.06(.05 -1.25(.94 .06(.05
completed
Careless/Hasty scho .01(.01 -.06(.05 -1.48(1.01 .09(.05
work
Total school absenc -.11(.16 .21(.57) 29.69(11.56) -1.04(.60
Math standard scc 27(.21 -1.33(.59 27.97(12.59) 1.08(.65
Reading standard sct A1(.21 -.53(.63 -12.71(13.1z  .54(.67
Mean 1st quarter ¢ .14(.07 -.69(.39 -2.68(8.06 .31(.38

trimester grades

*Significant after adjusting for multiple compariso
Estimates are unstandardized regression coefficfesin models comparing each predictor (column) to
each outcome (row) adjusting for asthma severitfliwieach ethnicity group.





