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BACKGROUND AND OBJECTIVE: Bronchiolitis is the lead-
ing cause of hospitalization for US infants and is associated
with increased risk of childhood asthma. Although studies
have shown differences in the presentation and manage-
ment of asthma across race/ethnicity, it is unclear if such
differences are present for bronchiolitis. We examined if
racial/ethnic differences exist in the presentation and man-
agement of severe bronchiolitis.

METHODS: We performed a 16-center, prospective cohort
study from 2007 to 2010. Children <2 years old hospitalized
with a diagnosis of bronchiolitis were included. A structured
interview, chart review, and 1-week phone follow-up were
completed. Multivariable logistic regression was used to
examine the independent association between race/ethnic-
ity and diagnostic imaging, treatment (eg, albuterol, cortico-
steroids, and continuous positive airway pressure/
intubation), management (eg, intensive care unit admission
and length of stay), discharge on inhaled corticosteroids,
and bronchiolitis relapse.

RESULTS: Among 2130 patients, 818 (38%) were non-
Hispanic white (NHW), 511 (24%) were non-Hispanic black
(NHB), and 801 (38%) were Hispanic. Compared with all
groups, NHB children were most likely to receive albuterol
before admission (odds ratio [OR]: 1.58; 95% confidence
interval [Cl]: 1.20-2.07) and least likely to receive chest x-
rays during hospitalization (OR: 0.66; 95% CI: 0.49-0.90).
Hispanic children were most likely to be discharged on
inhaled corticosteroids (OR: 1.92; 95% CI: 1.19-3.10).

CONCLUSION: We observed differences between NHW
and minority children regarding preadmission albuterol use,
inpatient diagnostic imaging, and prescription of inhaled
corticosteroids at discharge, practices that deviate from the
American Academy of Pediatrics guidelines. The causes of
these differences require further study, but they support
implementation of care pathways for severe bronchiolitis.
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Bronchiolitis is the leading cause of hospitalization
for infants in the United States, costs more than
$500 million annually, and has seen a 30% increase
($1.34 billion to $1.73 billion) in related hospital
charges from 2000 to 2009.' Almost all children
<2 vyears old are infected with respiratory syncytial
virus, the most common cause of bronchiolitis, with
40% developing clinically recognizable bronchiolitis
and 2% becoming hospitalized with severe bronchio-
litis.** Current American Academy of Pediatrics
(AAP) guidelines state that routine use of bronchodi-
lators, corticosteroids, and chest x-rays is not recom-
mended, and supportive care is strongly encouraged.®
However, a lack of consensus among clinicians per-
sists  regarding  bronchiolitis  management.”™'°
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Although minority children and those with a lower
socioeconomic status (SES) in the United States are
more likely to present with bronchiolitis to the emer-
gency department (ED) and be subsequently admitted
when compared to the general population,''™" to
our knowledge, no study has yet examined if race/
ethnicity is independently associated with differences
in the presentation and management of severe bron-
chiolitis (ie, bronchiolitis causing hospitalization).
Although a prior bronchiolitis-related study reported
that Hispanic children had a longer ED length of
stay (LOS) than non-Hispanic white (NHW) and
non-Hispanic black (NHB) children,'* other studies
concluded that race/ethnicity were not predictors of
intensive care unit (ICU) admission or unscheduled
healthcare visits post-ED discharge.'*>!®

Determining if race/ethnicity is independently asso-
ciated with certain bronchiolitis management tenden-
cies has implications from both a health disparities
standpoint (ie, unequal care based on race/ethnicity)
and from a clinical perspective (ie, the potential of
certain practices, such as clinical pathways, to increase
the likelihood of equitable treatment). To address this
knowledge gap, we examined prospective data from a
multicenter study designed to evaluate multiple factors
related to bronchiolitis hospitalization.
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METHODS

Study Design

We conducted a multicenter prospective cohort for 3
consecutive years (2007-2010) as part of the Multi-
center Airway Research Collaboration (MARC), a
division of the Emergency Medicine Network
(EMNet) (www.emnet-usa.org). Sixteen hospitals in
12 states (see Appendix) participated from November
1st until March 31st in each study year. At the begin-
ning of each month, site investigators used a standar-
dized protocol to enroll a target number of patients
from the inpatient wards and ICU.

All patients were treated at the discretion of their
physician. Inclusion criteria were hospital admission
with physician diagnosis of bronchiolitis, age <2
years, and ability of the child’s guardian (eg, parent)
to give informed consent. Patients were enrolled
within 18 hours of admission. Physician diagnosis of
bronchiolitis followed the AAP definition of a child
with an acute respiratory illness with some combina-
tion of rhinitis, cough, tachypnea, wheezing, crackles,
and/or retractions.® The exclusion criteria were previ-
ous enrollment and if a patient was transferred to a
participating site hospital>48 hours after the initial
admission. All consent and data forms were translated
into Spanish. The institutional review board at each
participating site approved the study.

Data Collection

Site investigators used a standardized protocol to
enroll 2207 patients admitted with bronchiolitis.
Investigators conducted a structured interview that
assessed patients’ demographic characteristics, medical
and environmental history, duration of symptoms,
and details of the acute illness. Race/ethnicity was
assigned by report of the child’s guardian to standard
US Census groups. For the purpose of this analysis,
mutually exclusive race/ethnicity categories were
determined: NHW, NHB, or Hispanic. Non-Hispanic
patients who identified as being both white and black
were categorized as NHB. Patients were excluded
from analysis if neither white or black race nor His-
panic ethnicity were reported (eg, if only Asian race
was reported) because of small numbers (n=67), as
were patients missing all race/ethnicity data (n=10).
This resulted in a total of 2130 (97%) patients in our
analytical dataset. SES was assessed with 2 variables:
insurance status (public, private, none) and family
income, estimated by matching patients’ home ZIP
codes and year of enrollment to ZIP code-based
median household annual incomes obtained from Esri
Business Analyst Desktop (Esri, Redlands, CA).'”

ED and daily clinical data, including laboratory tests
(eg, complete blood count, basic metabolic panel, urine
analysis, blood culture), respiratory rates, oxygen satura-
tion, medical management, and disposition were
obtained by medical chart review. Additionally, in an
attempt to evaluate bronchiolitis severity at presentation,

a modified respiratory distress severity score (RDSS) was
calculated based on 4 assessments made during the pre-
admission visit (ie, ED or office visit before hospital
admission): respiratory rate by age, presence of wheez-
ing (yes or no), air entry (normal, mild difficulty, or
moderate/severe), and retractions (none, mild, or moder-
ate/severe).'® Each component was assigned a score of
0, 1, or 2, with the exception of wheeze, which was
assigned either a 0 (no wheeze) or a 2 (wheeze), and
then summed for a possible total score of 0 to 8.

Last, a follow-up telephone interview was con-
ducted 1 week after hospital discharge for each
enrolled patient. Interviews assessed acute relapse,
recent symptoms, and provided additional end points
for longitudinal analysis of specific symptoms. All
data were manually reviewed at the EMNet Coordi-
nating Center, and site investigators were queried
about missing data and discrepancies identified.

Outcome Measures

The major outcomes of this analysis were: albuterol
and corticosteroid (inhaled or systemic) use during
preadmission visit and hospitalization, chest x-rays
performed at preadmission visit and hospitalization,
need for intensive respiratory support (ie, receiving
continuous positive airway pressure [CPAP], intuba-
tion, or ICU admission), hospital LOS >3 days, dis-
charge on inhaled corticosteroids, and relapse of
bronchiolitis requiring medical attention and a change
of medication within 1 week of discharge.

Statistical Analysis

Stata 11.2 (StataCorp, College Station, TX) was used
for all analyses. We examined unadjusted differences
between racial/ethnic groups and clinical presentation,
patient management, and outcomes using x>, Fisher
exact, or Kruskal-Wallis test, as appropriate, with
results reported as proportions with 95% confidence
interval (CI) or median with interquartile range (IQR).
Imputed values, calculated with the Stata impute com-
mand, were used to calculate the RDSS when 1 of the
4 components was missing; patients missing more than
1 component were not assigned an RDSS value. Multi-
variable logistic regression was conducted to evaluate
the adjusted association between race/ethnicity and the
outcomes listed above. Besides race/ethnicity, all multi-
variable models included the demographic variables of
age, sex, insurance, and median household income.
Other factors were considered for inclusion if they
were associated with the outcome in unadjusted analy-
ses (P < 0.20) or deemed clinically relevant. All models
were adjusted for the possibility of clustering by site.
Results are reported for the race/ethnicity factor as
odds ratios with 95% CI.

RESULTS
Of the 2130 subjects included in this analysis, 818
(38%) were NHW, 511 (24%) were NHB, and 801
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(38%) were Hispanic. The median age for children
was 4.0 months (IQR, 1.8-8.5 months), and 60%
were male. Most children were publicly insured
(65%), 31% had private insurance, and approxi-
mately 4% had no insurance. The median household
income defined by patient ZIP code was $51,810
(IQR, $39,916-$66,272), and nearly all children
(97%) had a primary care provider (PCP). Approxi-
mately 21% of all children had relevant comorbidities
and 17% of children were enrolled from the ICU.
Overall, the median LOS was 2 days (IQR, 1-4 days).

The unadjusted associations between race/ethnicity
and other demographic and historical characteristics
are shown in Table 1. NHB and Hispanic children
were more likely to have public insurance and less
likely to have relevant major comorbidities when com-
pared to NHW children. With regard to care received
the week before hospitalization, NHW children were
more likely to have visited their PCP, taken corticoste-
roids and/or antibiotics, and were least likely to have
visited an ED when compared to NHB and Hispanic
children.

The unadjusted associations between race/ethnicity
and clinical characteristics at preadmission visit and
hospital admission are shown in Table 2. RDSS values
were calculated for 2130 children; 1,752 (82%) RDSS
values contained all 4 components. Of those requiring
imputed values, 234 (11%) were missing 1 compo-
nent, and 139 (7%) were missing more than 1 compo-
nent. Per RDSS scores, NHB children presented with
a more severe case of bronchiolitis when compared to
NHW and Hispanic children. During admission,
minority children were more likely to receive nebu-
lized albuterol and less likely to visit the ICU. NHB
children received the least inpatient laboratory testing
and were least likely to receive chest x-rays during
hospital admission among all groups.

Discharge treatment and outcomes at 1-week fol-
low-up are shown in Table 3. A total of 1771 patients
(83%) were reached by telephone. No statistically sig-
nificant differences between racial/ethnic groups were
found regarding hospital discharge on corticosteroids
and likelihood of bronchiolitis-related relapse.

Given the large potential for confounding regarding
our initial findings, we examined multivariable-
adjusted associations of race/ethnicity and bronchioli-
tis management (Table 4). Receiving albuterol during
the preadmission visit and chest x-rays during hospi-
talization remained significantly associated with race/
ethnicity in adjusted analyses, as NHB children were
most likely to receive albuterol during the preadmis-
sion visit but least likely to receive chest x-rays during
hospitalization. Several outcomes with statistically sig-
nificant differences found during unadjusted analyses
(eg, chest x-rays at preadmission visit, albuterol dur-
ing hospitalization, CPAP/intubation use, ICU admis-
sion, and LOS) were not independently associated
with race/ethnicity in multivariable models. By con-
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trast, adjusted analyses revealed Hispanic children as
significantly more likely to be discharged on inhaled
corticosteroids when compared to NHW and NHB
children; this association had borderline statistical sig-
nificance (P =0.08) in the unadjusted analysis. Last,
we observed no significant racial/ethnic differences
with respect to corticosteroids given at preadmission
visit or hospitalization as well as no differences
regarding bronchiolitis-related relapse in either unad-
justed or adjusted analyses.

DISCUSSION

It is unclear if management and treatment differences
found in children with severe bronchiolitis are associ-
ated with race/ethnicity. We sought to determine if
such differences exist by analyzing data from a pro-
spective multicenter cohort study. Differences in man-
agement and treatment are discussed in the context of
AAP guidelines, as they are widely used in clinical
practice.

The RDSS was used to help assess severity of illness
across race/ethnicity. NHB children had the highest
RDSS score (ie, most severe bronchiolitis presentation)
compared to NHW and Hispanic children. The reason
for this difference in severity is unclear, but a poten-
tial explanation may be that minority communities
lack access to care and as a result delay care and
treatment for respiratory disease until care seems
absolutely necessary.'” Indeed, in our sample, minor-
ity children were less likely to visit their PCP and take
corticosteroids the week before hospitalization when
compared with NHW children. Our finding runs
counter to a similar study by Boudreaux et al. that
found no association between race/ethnicity and the
clinical presentation of children with acute asthma
during the preadmission setting.”® The more severe
bronchiolitis presentation among NHB children may
have suggested that these children would require a
longer hospital LOS (>3 days). However, our multi-
variable analysis found no difference in LOS across
racial/ethnic groups. This LOS finding is intriguing
given previous studies suggesting that minorities, of
diverse ages and with diverse diagnoses, were more
likely to have a shorter LOS (as well as less likely to
be admitted to the ICU with a similar diagnosis) when
compared to nonminorities.>'*** Additionally, because
our study sampled 16 sites, variation in clinical judg-
ment and pediatric ICU protocol may have also
played a role.??

Our findings also shed light on how differences in
bronchiolitis management relate to AAP guidelines.
According to the AAP, corticosteroid medications
should not be used routinely in the management of
bronchiolitis. Despite this recommendation, previous
reports indicate that up to 60% of infants with severe
bronchiolitis receive corticosteroid therapy.**** Our
finding that Hispanic children with severe bronchioli-
tis were most likely to be discharged on inhaled
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TABLE 1. Demographic and Clinical Characteristics of Subjects Before the Preadmission Visit by Race/Ethnicity*

White, Non-Hispanic, Black, Non-Hispanic, Hispanic,
n=818,% n=511,% n=2801,% P
Demographic characteristics
Age, months, median (IQR) 32(15-74) 50(1.9-9.2) 44(2.0-9.1) <0.001
Female 397 409 404 091
Insurance <0.001
Private 56.7 170 131
Medicaid 328 709 715
Other public 6.8 76 42
None 37 46 53
Median household income by ZIP code, USS, median (QR) $60,406 (548,086-575,077)  $44,191($32,922-855,640)  $50,394 ($39,242-$62,148)  <0.001
Has primary care provider 9.5 973 9.4 0.001
History
Gestational age at birth 0.002
<32 wegks 45 9.2 6.6
32-35 weeks 57 8.8 6.0
35-37 weeks 133 100 97
>37 weeks 76.0 714 76.9
Missing 04 0.6 0.7
Weight when born <0.001
<3 pounds 33 6.9 58
3-4.9 pounds 6.8 119 6.2
5-6.9 pounds 334 39.7 33.2
>T7 pounds 5.8 40.3 53.6
Missing 07 14 14
Kept in an ICU, premature nursery, or any type of special-care facility when born 245 2.7 249 0.07
Breast fed 62.3 491 65.5 <0.001
Attends daycare 27 252 133 <0.001
Number of other children (<18 years old) living in home <0.001
1 24.2 25.6 170
2 427 292 28.3
>3 331 452 54.7
Neither parent has asthma 66.1 56.6 7 <0.001
Maternal smoking during pregnancy 218 213 6.0 <0.001
Secondhand smoke exposure 129 20.2 8.7 <0.001
History of wheezing 211 259 218 012
Ever intubated 95 132 9.2 0.05
Major relevant comorbicites" 236 211 182 0.03
Received palivizumab (respiratory syncytial virus vaccine) 8.7 127 89 0.04
Received influenza vaccine this year 2.2 4.7 21.2 0.15
In past 12 months, admitted overnight to hospital for bronchiolitis/wheezing/reactive airway disease 450 579 55.9 0.06
In past 12 months, admitted overnight to hospital for pneumonia 16.1 149 25.0 0.049
Current ilingss (before index visit)
Any primary care provider or clinic visits during past week 75.0 441 58.3 <0.001
Any ED visits during past week 29.1 303 34.6 0.049
Over the past week used inhaled bronchodilator 40.6 36.2 310 018
Over the past week used inhaled/nebulized corticosteroids 8.7 8.1 1.7 0.76
Over the past week taken any steroid liquids or pills or shots for bronchiolitis 128 17 8.3 0.012
Over the past week taken antibiotics 219 17.0 179 0.045
Onset of difficulty breathing before admission 0.03
None 20 2.2 24
<24 hours 288 212 251
1-3 days 414 46 459
4-7 days 221 19.1 212
>T7 days 6.0 99 53
Qver the past 24 hours, the level of discomfort or distress felt by the child because of symptoms <0.001
Mild 155 213 185
Moderate 478 393 312
Severe 36.1 376 426

NOTE: Abbreviations: ED, emergency department; ICU, intensive care unit; IQR, interquartile range.

“Preadmission visit is the ED or office visit preceding hospital admission.

tMajor relevant comorbid disorders included reactive airway disease or asthma, spastic di/quadriplegia, chronic lung disease, seizure disorder, immunodeficiency, congenital heart disease, gastroesophageal reflux, and other
major medical disorders.
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TABLE 2. Clinical Characteristics at Preadmission
Visit and During Admission by Race/Ethnicity

White, Black, White, Black,
Non-Hispanic, Non-Hispanic, Hispanic, Non-Hispanic, Non-Hispanic, Hispanic,

TABLE 2. Continued

n=81s, n=511, n=801, n=818, n=511, n=801,
% % % P % % % P
Preadmission clinical findings and Received IV fluids 53.1 456 571 <0.001
treatments Any laboratory tests 52.2 416 517 <0.001
Reason brought to the hospital Chest x-ray 211 186 229 0002

Fever 27 302 407 <0.001

E;E?fe it_ion " zég z%g zgz Eég] gg'sl'g égl;ir;\;?;%r;:;rg;g Vcecmgr;i%l;:lpositive airway pressure; ICU, intensive care unit; 1V, intravenous;

ot drinking we ! : 20

Cough ’ 54.1 55.5 61.3  0.009

2;t:]zrareasons zgg 2;2 22? g?‘: corticosteroids is potentially concerning, as it exposes
Respiraor ae (breahs/minie) ' ' R a subset of children to treatment that is not recom-

<4 238 182 2.1 mended. On the other hand, given the increased risk

40-49 308 307 2.3 of future asthma in Hispanic communities, a higher

50-59 176 155 160 use of inhaled corticosteroids might be seen as appro-
Pre?esl?ceofcough ggg ggg g?g 005 priate. Eithe.r way, our findings are incpnsi§tent With
Presence of wheezing 630 690 630 042 related studies concluding that racial minority pediat-
Fever (temperature >100.4°F) 297 2%5 Bd <0001 ric patients with asthma were less likely to receive
Retractions 0002 inhaled corticosteroids.**° Similarly, NHB children

Nong 229 190 20 were most likely to receive albuterol during the pread-

mgerate/severe ggi g}: gg: mission visit on multivariable analysis. Although a

Missig 94 89 15 trial dose of albuterol may be common practice in
Ar entry on auscultaton 001 treating severe bronchiolitis, AAP recommendations

Normal 396 3.7 36 do not support its routine application. Increased albu-

Wi difculty 314 385 3.3 terol during preadmission may have been related to

SM:\?eer:aa:i?fﬁgllel%my 1;3 1gg 12% an elevated bronchiolitis severity at presentation

Missing 160 182 134 among NHB children (as indicated by the RDSS).
Oxygen saturaton on room air <90 122 98 18 037 Potential reasons for these 2 differences in treatment
Given nebulized albuterol 530 65.0 630 <0001 remain unclear. They may represent medical manage-
TeSmm B H M ey e o o
e i o oot 78 0 ( 1) cortl.costemld.s to racial/ethnic communities Wlth.a
oral ke <0001 higher risk of childhood asthma; (2) albuterol to chil-

Adequate 43 507 408 dren presenting with a more severe case of bronchioli-

Inadequate 435 325 4.7 tis. These possibilities merit further study.

Missing 152 168 115 The AAP also recommends diagnosis of bronchioli-
L\\Inzlii;;:ratory s ggg 3}2 g;g 8821 tis on the basis of history and physical examination;
sty 500 640 650 003 laboratory and radiologic studies should not be rou-
RDSS, teriles <0.001 tinely used for diagnostic purposes. Although it is pos-

1(<3.00 3. 240 340 sible for chest radiograph abnormalities to be

2(3.011-5.00) 300 30 340 consistent with bronchiolitis, there is little evidence
ﬁé;cz)lculated zgg Sgg 218 that an abnormal finding is associated with disease
Vitkogyresuls ' ' ' severity.>® The clinical value of diagnostic testing in

Respiratory syncytil virus 759 675 710 0003 children with bronchiolitis is not well supported by

Human thinovirus 28 301 %0 003 evidence, and limiting exposure to radiation should be

Human metzpneumovirus 6.1 68 84 020 a priority.>"** Our analysis found that NHW and

Inpimentthcllpmtzl fﬂtgrljgsandtreatments %5 03 5000 Hispanic children were more likely to receive chest x-
Eszrgingbserzaﬁonjrﬁ 85 78 0 000 rays while hospitalized when compared with NHB
Ever in reguler werd 894 930 9%5 0001 children. Unnecessary and increased radiation expo-
Ever in step-down unit 50 32 78 0002 sure in children is potentially harmful and warrants
Bermil 23 150 159 002 intervention to minimize risk.
T I R
Given nebulzed pinephrne 07 149 130 007 chiolitis management may address the practice varia-
Given steroids, nhaled or ystemic 213 973 25 0047 tion found nationwide and across race/ethnicity in this
Given antibiotics 389 343 %6 019 study. Although clinical guidelines provide general

recommendations, clinical pathways are defined
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treatment protocols aiming to standardize and opti-
mize patient outcomes and clinical efficiency. The
incorporation of clinical pathways into healthcare sys-
tems has increased recently as a result of their favor-
able association with medical complications,
healthcare costs, and LOS.*>> With respect to bron-
chiolitis, implementation of clinical pathways has pro-

TABLE 3. Discharge Treatment and Outcome
Measures at 1-Week Follow-up by Race/Ethnicity

White, Black,
Non-Hispanic, Non-Hispanic, Hispanic,

n=818,% n=511,% n=801,% P
Discharged on inhaled corticosteroids 95 111 133 008
Discharged on oral corticosteroids 98 124 85 0.1
Child’s condition at 1-week follow-up 0.001
compared to on discharge
Much worse/warse 18 0.7 04
About the same 34 6.4 25
Better 382 39.1 342
All better 56.6 537 629
Child’s cough at 1-week follow-up 0.10
compared to on discharge
Much worse/worse 21 1.2 1.0
About the same 50 8.4 52
Better 294 312 286
All better 63.5 59.2 65.2
Bronchiolitis relapse 10.7 119 103 081

ven to reduce use of inappropriate therapies, decrease
risk of bronchiolitis-related hospital readmission, and
help with discharge planning.>%3*33

Notwithstanding the differences found in this study,
management of children with bronchiolitis was, in
many respects, comparable across racial/ethnic groups.
For example, our multivariable analysis found no sig-
nificant differences across racial/ethnic groups with
respect to chest x-rays and corticosteroid use during
the preadmission visit, administration of albuterol or
corticosteroids during hospitalization, use of CPAP/
intubation, ICU admission, hospital LOS, or likeli-
hood of a bronchiolitis-related relapse. The general
lack of race/ethnic differences is consistent with simi-
lar research on inpatient management of acute
asthma.?®

This study has potential limitations. The hospitals
participating in the study are predominantly urban,
academically affiliated hospitals. This may result in
findings that are less generalizable to rural and com-
munity hospitals. Second, the race/ethnicity classifica-
tion used does not take into consideration the
diversity and complexity of defining race/ethnicity in
the United States. Third, bronchiolitis is defined as a
clinical diagnosis that can encapsulate multiple lower
respiratory infection diagnoses. As a result, there may
have been variability in clinical and institutional prac-
tice. An additional limitation was utilizing RDSS to

TABLE 4. Multivariable Results of Clinical Decisions and Outcomes Among Children Admitted for Bronchiolitis by

Race/Ethnicity
White, Non-Hispanic Black, Non-Hispanic Hispanic
OR 95%Cl OR 95%Cl OR 95%Cl
Preadmission visit
Chest x-ray* 1.00 (Reference) 1.06 (0.83-1.36) 1.09 (0.74-1.60)
Albuterol use" 100 (Reference) 156" (1.20-2.07* 142 (0.89-2.26)
Steroid use, inhaled or systemic’ 1.00 (Reference) 1.05 (0.72-1.54) 1.1 (0.75-1.65)
During hospitalization
Chest x-ray 100 (Reference) 0.66* (0.49-0.90 09 (0.60-1.50)
Albuterol use” 1.00 (Reference) 1.21 (0.82-1.79) 123 (0.63-2.38)
Steroid use, inhaled or systemic’ 1.00 (Reference) 113 (0.72-1.80) 119 (0.79-1.79
ICU care™ 1.00 (Reference) 0.74 (0.42-1.29) 0.87 (0.63-1.21)
Required CPAP/intubation't 1.00 (Reference) 0.72 (0.36-1.41) 1.84 (0.93-3.64)
Length of stay >3 days** 1.00 (Reference) 077 (0.58-1.03) 1.06 (0.76-1.47)
Discharge
Discharged on inhaled steroids® 100 (Reference) 131 (0.86-2.00) 192" (1.19-3.10)%
Bronchiolts relapse” 1.00 (Reference) 1.08 (0.62-1.87) 0.96 (0.55-1.65)

NOTE: All models control for age, sex, median household income by ZIP code, and insurance status. Abbreviations: Cl, confidence interval; CPAP, continuous positive airway pressure; ICU, intensive care unit; NICU, neonatal

intensive care unit; OR, odds ratio; RDSS, respiratory distress severity score.

*Also control for gestational age, parental asthma, past pneumonia or bronchiolitis admission, discomfort and dyspnea at home, chief complaint, virology.

tAlso control for birth weight, medications and dyspnea before preadmission, virology. *Values are considered statistically significant with P < 0.05.

SAlso control for birth weight, NICU, children at home, parental asthma, comorbidity, flu shot, medications at home, virology.

Also control for gestational age, birth weight, prenatal smoking, palivizumab, past pneumonia admission, steroids before preadmission, preadmission oral intake, O, saturation, RDSS, apnea, virology, antibiotics, labs.

TAlso control for gestational age, wheezing history, flu shot, discomfort at home, chief complaint, preadmission medications, labs and virology, RDSS.

#Also control for breast feeding, parental asthma, wheezing history, comorbidities, fiu shot, past pneumonia admission, medications before preadmission, preadmission fever, O, saturation, RDSS, apnea, virology, medications,

and labs.

**Also control for family history, birth weight, breast feeding, prenatal smoking, antibiotics and discomfort before preadmission, chief complaint, preadmission apnea, O, saturation, RDSS, antibiotics, intravenous line, and labs.
T"Also control for birth weight, prenatal smoking, past bronchiolitis admission, steroids before preadmission, preadmission O, saturation, RDSS, apnea, intravenous line, and antibiotics.
#Also control for birth weight, NICU, other children at home, prenatal smoking, palivizumab, discomfort and dyspnea before preadmission, chief complaint, preadmission oral intake, O, saturation, RDSS, virology, and epineph-

rine.

%5Also control for prenatal smoking, wheezing history, palivizumab, medications before preadmission, chief complaint, oral intake, step down, ICU, inpatient steroids, and labs.

"Also control for parental asthma, intubation history, past bronchiolitis admission, virology, and length of stay.
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assess bronchiolitis severity. Although there is cur-
rently no validated, universally accepted score to
assess bronchiolitis severity, several scores are avail-
able in the literature with varying performance. Last,
the ZIP code-based median household incomes used
to assess SES are higher than federal data in similar
geographic locations, potentially resulting in findings
that are less generalizable.

CONCLUSION

This multicenter prospective cohort study found sev-
eral differences in bronchiolitis presentation and
management among children stratified by race/eth-
nicity in 16 geographically dispersed sites after con-
trolling for multiple factors including SES. Our
analysis showed that, when compared to NHW chil-
dren, NHB children were more likely to be given
albuterol during the preadmission visit and less
likely to receive chest x-rays as inpatients; Hispanic
children were more likely to be discharged on
inhaled corticosteroids. These differences are con-
cerning for 2 reasons: (1) based on current evidence,
race/ethnicity should not affect care in children with
severe bronchiolitis; and (2) the observed differences
in diagnostic testing and treatment are not recom-
mended by the evidence-based AAP guidelines. It is
also important to note that these differences do not
demonstrate that a specific race/ethnicity received
better or worse clinical care. The goal of this analy-
sis was not to determine the effectiveness of certain
management tendencies in children with severe bron-
chiolitis, but rather to examine differences in the
presentation and management of children from dif-
ferent racial/ethnic groups. The causes for the
observed findings require further study. In the mean-
time, we suggest increasing the number of hospitals
that incorporate clinical care pathways for severe
bronchiolitis to control variation in practice and
limit the impact that race/ethnicity may have in the
provision of services.
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