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Introduction: Prior research has documented disparities in asthma outcomes between Latino children
and non-Hispanic whites, but little research directly examines the care provided to Latino children
over time in clinical settings.

Methods: We utilized an electronic health record–based dataset to study basic asthma care utiliza-
tion (timely diagnosis documentation and medication prescription) between Latino (Spanish preferring
and English preferring) and Non-Hispanic white children over a 13-year study period.

Results: In our study population (n= 37,614), Latino children were more likely to have Medicaid, be
low income, and be obese than non-Hispanic white children. Latinos (Spanish preferring and English
preferring) had lower odds than non-Hispanic whites of having their asthma recorded on their problem
list on the first day the diagnosis was noted (odds ratio [OR] = 0.83; 95% CI, 0.77 to 0.89 Spanish pre-
ferring; OR=0.93; 95% CI, 0.87 to 0.99 English preferring). Spanish-preferring Latinos had higher odds
of ever receiving a prescription for albuterol (OR=1.96; 95% CI, 1.52 to 2.52), inhaled corticosteroids
(OR=1.45; 95% CI, 1.01 to 2.09), or oral steroids (OR=1.48; 95% CI, 1.07 to 2.04) than non-Hispanic
whites. Among those with any prescription, Spanish-preferring Latinos had higher rates of albuterol pre-
scriptions compared with non-Hispanic whites (adjusted rate ratio [aRR]= 1.0; 95% CI, 1.01 to 1.13).

Conclusions: In a multi-state network of clinics, Latino children were less likely to have their
asthma entered on their problem list the first day it was noted than non-Hispanic white children, but
otherwise did not receive inferior care to non-Hispanic white children in other measures. Further
research can examine other parts of the asthma care continuum to better understand asthma dispar-
ities. ( J Am Board Fam Med 2020;33:707–715.)
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Based Research, Primary Health Care

Introduction
Approximately 8% of children in the United States
have asthma.1 Prior studies have demonstrated per-
sistent disparities in the asthma care utilized by

Latino children compared with non-Hispanic white
children,2–12 in areas of medication use,2,3,6,8,9

asthma self-management,4 and overall access to
care.7,10–12 Asthma has longstanding national stand-
ards to guide disease management,13 including docu-
mentation of asthma as a chronic condition in the
medical chart (including its severity)13–15 and appro-
priate prescription of medications (eg, bronchodila-
tors and inhaled and oral corticosteroids) to match
disease severity.13 Understanding disparities in the
primary care environment (where these guidelines
are implemented) is crucial; however, existing studies
have produced conflicting findings. Studies using
some surveys have found that Latino patients are less
likely to have inhaled corticosteroids prescribed,3,6,8

while a study using another demonstrated no signifi-
cant differences in these medication prescriptions.16
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Surveys have shown limitations when used to mea-
sure health care services received over time.17–21

Since many low-income children receive their
asthma care in community health centers (CHCs),22

examining a CHC population is essential to under-
standing asthma care for this particular demographic.
Our objective was to use a multi-state (n = 21) elec-
tronic health record (EHR)–based data set that serves
a network of CHCs, containing greater than 37,000
children with asthma, to study differences in basic
asthma care utilization (timely diagnosis documenta-
tion and medication prescription) between Latino
and Non-Hispanic white children over a thirteen-
year study period.We hypothesized that Latino chil-
dren would have less frequent documentation of
asthma—including severity—on their problem list,
and lowermedication prescriptions overall compared
with non-Hispanic white childrenwith asthma.

Methods
Data Sources

We utilized data from the Accelerating Data Value
Across a National Community Health Center
Network (ADVANCE)Clinical ResearchNetwork.23

TheADVANCEClinical ResearchNetwork contains
EHR data from the OCHIN (not an acronym) net-
work and Health Choice Network (HCN) of CHCs
in 21 states.

Population
Our study population included any child aged 3 to
17 years,24 with a primary care office visit between
January 1, 2012 and January 31, 2017 and with any
diagnosis code (primary or otherwise) of asthma ei-
ther during a clinic visit or recorded on their prob-
lem list (as these are the possible locations for a
provider to designate an asthma diagnosis code).
Our diagnoses were not compared with a diagnostic
standard (such as pulmonary function testing): our
goal was instead to measure the care quality of
those children whom the clinic designated as having
asthma at some point. For the children who met
this 2012 to 2017 inclusion criteria, we then had
access to all EHR data as far back as 2005.

Exclusion Criteria
Patients were excluded if they had a diagnosis of cystic
fibrosis and if they did not have a valid bodymass index
(BMI) on the date of their asthma diagnosis as BMI is
an important confounder of asthma course.25,26

Dependent Variables
Outcome variables were features of common asthma
care measurable in discrete fields in the EHR. We
considered 2 sets of outcomes: the accurate and
timely diagnosis of asthma as a chronic condition,
and the annual prescription rates of common
asthma medications. Our first outcome was a binary
indicator denoting whether asthma was documented
on the problem list on the same day as the initial
asthma diagnosis in the EHR. We utilized the re-
cording of a chronic illness on a chart’s problem list
not as a standard of diagnosis, but as a fundamental,
guideline driven quality care step in managing any
chronic condition.14,15,27–29 Specifically, it is stand-
ard in chronic disease to document chronic condi-
tions in some kind of registry.14,15 The “problem
list” is the variable field that allows reporting and
tracking this diagnosis across visits. Maintaining an
accurate problem list is also a core measure of EHR
Meaningful Use.27 Next, for those patients without
a same-day problem list documentation of asthma,
we estimated time from any diagnosis to problem
list recording. We also considered a binary outcome
of whether asthma severity was ever recorded on
the problem list. Asthma severity was only reflected
in diagnosis coding (ICD-10) after October 1, 2015,
so evaluating documentation of asthma severity was
performed in a subset of children with a visit after
this date. For the set of prescription outcomes, we
analyzed annual rates of albuterol, inhaled cortico-
steroid, and oral corticosteroid prescriptions, all
which are medications recommended in national
guidelines, for daily control or to be prescribed or
had on hand for exacerbations.13 Similarly, as
inhaled and oral steroids are more commonly indi-
cated for children with persistent asthma,13 we also
used this visit restriction along with a requirement
that patients have documented persistent asthma
during this time. Analyses of albuterol were done on
our entire sample with asthma.

Variables
Our primary independent variables were a combina-
tion of ethnicity and preferred language expressed as
3 groups: non-Hispanic white patients, Spanish-pre-
ferring Latino patients, and English-preferring
Latino patients. While we use Latino/a because it is
often preferred in our study population, the actual
ethnicity information collected by clinics is Hispanic
and non-Hispanic white.
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Covariates
Patient characteristics were derived from the date
of first asthma diagnosis in our record including
age, sex, insurance status at first diagnosis, family
income as measured by percent of federal poverty
level, and BMI. In addition, we estimated the rate
of ambulatory visits (for any reason) per year up to
and including the first asthma diagnosis and
included it as a covariate.

Statistical Analysis
We described patient characteristics in our total
sample and between our 3 ethnicity/language
groups. For the binary outcome of whether asthma
was documented on the problem list the same day
as diagnosis, we used generalized estimating equa-
tion (GEE) logistic regression model to estimate
odds ratios comparing ethnicity/language groups
adjusted for covariates. We also performed a similar
GEE logistic model for the binary outcome of
whether asthma severity was ever documented. We
fitted GEE logistic models with a compound sym-
metry correlation structure and empirical sandwich
variance estimator to account for clustering of
patients by clinic.

For those patients who did not have asthma
recorded on the problem list on the day of first diag-
nosis, we utilized state-stratified Cox regression with
Breslow method for ties to assess ethnicity/language
differences in time-to-problem-list-record from the
date of first diagnosis, adjusted for the same covari-
ates. A robust sandwich estimator was used to con-
struct 95% CIs for the hazard ratios (HRs),
accounting for the clustering of patients by clinic.
The assumption of proportional hazards was assessed
using Schoenfeld residuals and was deemed suitable.

For the set of analyses evaluating annual pre-
scription rates of common asthma medications, we
first provide unadjusted annual prescription rate
estimates for each medication by ethnicity/language
group. Next, for albuterol, corticosteroid inhalers,
and oral steroids separately, we estimate using a
Poisson-logit hurdle regression model30 for both 1)
the odds of receiving any prescription in the study
period by ethnicity/language groups, and 2) among
those with a prescription (ie, those who passed the
hurdle), the rate ratios of prescriptions by ethnicity/
language groups. Similar to zero-inflated Poisson
models, these Poisson-logit hurdle regressions
model 2 processes. The first process examines the
decision to prescribe a medication or not (modeled

through a logit model) and in the second process,
for patients who were prescribed a medication, a
Poisson model is used to evaluate the rates of pre-
scriptions over the study period. For all models, we
adjusted for the covariates listed above. In the albu-
terol analysis, we included an additional covariate
for patients’ maximum recorded level of asthma-se-
verity (mild intermittent, mild persistent, moderate
persistent, severe persistent, or not documented).
In the corticosteroid inhaler and oral steroids mod-
els, we also included an additional covariate for
maximum level of persistent asthma on record
(mild, moderate, or severe persistent). All hurdle
models utilized robust sandwich variance estimation
to account for clustering of patients by clinic. All
statistical tests were performed with a 2-sided type I
error of 5%. Analyses were conducted in Stata ver-
sion 15 (StataCorp, College Station, TX). This
study was approved by the Institutional Review
Board of Oregon Health and Science University.

Results
Descriptive statistics for the study population and by
ethnicity/language groups are included in Table 1.
Of note, Latino patients (Spanish andEnglish speak-
ing) had a higher prevalence of Medicaid insurance,
a higher proportion of individuals under 138% of
the federal poverty level, and a higher proportion of
obese individuals than non-Hispanic white children.
Spanish-speaking children had a slightly higher pro-
portion of Medicaid insurance, and non-Hispanic
white children had a higher proportion of private in-
surance. Additional descriptive statistics, by cohort,
of the subpopulation of patients with a visit after
October 1, 2015 (our denominator for those who
could have ICD-10 documentation of asthma sever-
ity) is included in Appendix Table 1. Appendix
Table 2 compares the characteristics of patients with
a visit after October 1, 2015, to those without a visit
after that date.

Figure 1 demonstrates our findings related to
the documentation of asthma as a chronic condi-
tion. Latino patients (Spanish and English-prefer-
ring) had lower odds than non-Hispanic whites of
having their asthma recorded on their problem list
on the first day the diagnosis was noted (odds ratio
[OR] = 0.83; 95% CI, 0.77 to 0.89 for Spanish pre-
ferring; OR=0.93; 95% CI, 0.87 to 0.99 for
English preferring). If it was not diagnosed on the
first day, however, Spanish-preferring Latino
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Table 1. Study Patient Characteristics, Overall and by Ethnicity/Language Groups

Ethnicity/Language Group, N (%)

Non-Hispanic Latino Latino

Characteristic All Patients, N (%) White Preferring Spanish Preferring English

Patients, N (row %) 37,614 (100.0) 12,747 (33.9) 13,472 (35.8) 11,395 (30.3)
Female 16,450 (43.7) 5688 (44.6) 5756 (42.7) 5006 (43.9)
Age in years, mean (SD) 8.0 (4.0) 8.6 (4.1) 7.4 (3.8) 8.0 (4.0)
Payor type
Private 3372 (9.0) 1975 (15.5) 421 (3.1) 976 (8.6)
Medicaid 30,552 (81.2) 9637 (75.6) 11,523 (85.5) 9392 (82.4)
Medicare 34 (0.1) 23 (0.2) 3 (0.0) 8 (0.1)
Other public 379 (1.0) 116 (0.9) 152 (1.1) 111 (1.0)
Uninsured 3277 (8.7) 996 (7.8) 1373 (10.2) 908 (8.0)

Federal poverty level
≤138% 23,184 (61.6) 7248 (56.9) 9067 (67.3) 6869 (60.3)
>138% 3412 (9.1) 1467 (11.5) 991 (7.4) 954 (8.4)
No information 11,018 (29.3) 4032 (31.6) 3414 (25.3) 3572 (31.3)

Body mass index*
Normal 20,589 (54.7) 7547 (59.2) 6964 (51.7) 6078 (53.3)
Overweight 6385 (17.0) 2077 (16.3) 2347 (17.4) 1961 (17.2)
Obese 10,640 (28.3) 3123 (24.5) 4161 (30.9) 3356 (29.5)

Yearly visits†, mean (SD) 2.9 (2.6) 2.6 (2.4) 3.3 (2.7) 2.9 (2.7)

Note: All patient characteristics were derived at first asthma diagnosis at age 3 years or older unless otherwise specified.
Column p percentages are reported unless otherwise stated.
*Body mass index (BMI) calculated using the ‘childsds’ package in R based on age, sex, weight, and height. Overweight if BMI over
the 85th percentile, obese if over the 95th percentile. Biologically implausible values were flagged as over 8 standard deviations over
or 4 under the mean BMI.
†Yearly visits for any reason up to and including first asthma diagnosis at age 3 years or older.
SD, standard deviation.

Figure 1. Measures of problem list documentation outcomes among children (ages 3 to 17 years) with asthma

comparing Latino English-preferring and Latino Spanish-preferring to non-Hispanic whites across 21 US states,

2005 to 2017.
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patients had their asthma diagnosis recorded sooner
than non-Hispanic white children (HR=1.13; 95%
CI, 1.03 to 1.24). English-speaking Latino patients
showed similar time to problem list documentation
as non-Hispanic white children (HR=1.05; 95%
CI, 0.98 to 1.14). There was no difference between
ethnicity/language groups in EHR problem list
documentation of asthma severity (OR=0.95; 95%
CI, 0.87 to 1.05 for Spanish-preferring Latinos;
OR=0.99; 95% CI, 0.92 to 1.06 for English-prefer-
ring Latinos).

Unadjusted prescription rates of the 3 ethnicity/
language groups are shown in Table 2. Generally,
children in our study population had similar unad-
justed annual rates of common asthma medications.

Figure 2 demonstrates the adjusted relative odds
of ever having received a prescription of albuterol
or inhaled or oral steroids. Spanish-preferring
Latino patients had significantly higher odds of
ever receiving a prescription for albuterol than
non-Hispanic white children (OR=1.96; 95% CI,
1.52 to 2.52). Similarly, Spanish-preferring Latino
patients had higher odds of ever having received a
prescription for corticosteroids (OR=1.45; 95%
CI, 1.01 to 2.09) and oral steroids (OR=1.48; 95%
CI, 1.07 to 2.04) compared with non-Hispanic
white children. This association for corticosteroids
and oral steroids was also observed among children
with mild-persistent asthma when stratified by
asthma severity. We observed no differences in the
odds of receiving any corticosteroids or oral ste-
roids prescription between Spanish-preferring
Latinos and non-Hispanic white children with
moderate to severe persistent asthma. Comparing

English-preferring Latino patients to non-Hispanic
white patients, we saw similar odds of prescriptions
of albuterol, or inhaled or oral steroids, overall and
by level of severity.

Figure 3 displays, among children with a pre-
scription during the study period, the adjusted rate
ratios (aRRs) of common asthma prescriptions by
our defined ethnicity/language groups. Of note,
Spanish-preferring Latino children had higher rates
of albuterol prescriptions compared with non-
Hispanic whites (RR=1.07; 95% CI, 1.01 to 1.13).
Overall, Spanish-preferring Latinos and non-
Hispanic white children had similar prescription
rates of inhaled corticosteroid and oral steroid.
However, among the sample of patients with mild
persistent asthma severity, we observed that
Spanish-preferring patients receive higher rates of
inhaled corticosteroid (RR=1.18; 95% CI, 1.04 to
1.34), but lower rates of oral steroids (RR=0.73;
95% CI, 0.55 to 0.98) compared with non-Hispanic
white children with asthma. There were no other
differences in common asthma prescription rate
between English-preferring Latinos and non-
Hispanic whites.

Discussion
This analysis of care quality measures for asthma in
Latino and non-Hispanic white children is novel in
its sample size, use of longitudinal EHR data, and
ability to consider language while accounting for
numerous clinical and sociodemographic features.
Spanish-speaking Latino children were less likely
than our other cohorts to have the diagnosis of

Table 2. Unadjusted Yearly Prescription Rates for Latino and non-Hispanic White Children (Age 3–17 Years)

Diagnosed with Asthma and Having at Least One Ambulatory Visit in the OCHIN or Health Choice Network, 2005–

2017

Drug Class
Non-Hispanic White Rate

(95% CI)
Hispanic Spanish-Preferred Rate

(95% CI)
Hispanic English-Preferred Rate

(95% CI)

Albuterol 1.27 (1.20, 1.33) 1.35 (1.24, 1.45) 1.34 (1.19, 1.49)
Corticosteroid Inhaler* 1.22 (1.05, 1.40) 1.22 (0.94, 1.49) 1.00 (0.62, 1.37)
Mild-persistent 1.12 (0.92, 1.31) 1.22 (0.91, 1.53) 0.90 (0.41, 1.38)
Moderate-severe persistent 1.36 (1.16, 1.57) 1.21 (0.94, 1.47) 1.21 (0.99, 1.44)

Oral steroid* 0.49 (0.40, 0.57) 0.47 (0.40, 0.54) 0.47 (0.35, 0.59)
Mild-persistent 0.42 (0.29, 0.54) 0.40 (0.33, 0.47) 0.36 (0.25, 0.47)
Moderate-severe persistent 0.58 (0.49, 0.67) 0.60 (0.51, 0.69) 0.69 (0.57, 0.81)

*Rates for children with persistent-asthma on record, overall and stratified by persistent-level.
CI, confidence interval.
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asthma recorded on their problem list on the same
day it was first noted in the chart, but the diagnosis
of asthma was recorded more quickly after the first
day. This pattern could represent an initial lan-
guage-related barrier to the documentation of
asthma as a chronic problem, but a more rapid fol-
low up—possibly initiated by family or provider—
that leads to problem list documentation. Providers
should continue to be cognizant of the need for rapid
documentation/communication of asthma as a
chronic problem once diagnosed. The documenta-
tion of asthma severity was equitable between the
cohorts. This is crucial as asthma severity guides
appropriate medication therapy, and equity in medi-
cation therapy depends on the appropriate documen-
tation of asthma diagnosis.

Our analyses revealed the surprising finding that
Spanish-speaking children had almost double the
odds of having been prescribed albuterol and were
more likely to have ever been prescribed inhaled or
oral corticosteroids as well. In addition, among chil-
dren prescribed medication, Spanish-speaking
Latino children had higher rates of albuterol pre-
scriptions, and when diagnosed with mild persistent
asthma, had higher rates of inhaled and lower rates of

oral corticosteroids.Overall, it is encouraging, that in
this CHC population with established asthma diag-
noses, Latino children (English and Spanish prefer-
ring) did not experience reduced prescription rates
for common asthma medications. This suggests that
any asthma disparities experienced by this population
may occur at other stages of care (medication filling,
initial diagnosis) rather than at the stage of appropri-
ate prescribing to match asthma diagnosis/severity.
Wewere not able tomeasure specific symptoms, pre-
sentations, or other factors which may bring about
prescriptions, so it is uncertain whether Spanish-
speaking children received more prescriptions
because their asthma was somehow worse, although
we did stratify by asthma severity when that docu-
mentation was appropriate. However, the specific
pattern in Spanish-preferring childrenwithmild per-
sistent asthma of increased inhaled steroid prescrip-
tions and decreased oral steroid prescriptions is
consistent with more guideline concordant care.
Spanish-preferring children may have more family,
cultural, or community resources/support that aid in
the management and followup of this chronic condi-
tion; however, our analysis was unable to measure
these factors, and we could not assess overdiagnosis

Figure 2. Estimates of relative odds of ever receiving specific prescription medications comparing Latino English-

preferring and Latino Spanish-preferring to non-Hispanic white children across 21 US states, 2005 to 2017. For

corticosteroid inhalers and oral steroids outcomes, we report odds ratios overall (among all patients with per-

sistent asthma) and stratified by maximum level of persistent asthma denoted by parentheses.
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or over prescribing as a response to uncertainty in
communication because of language barriers. Given
the known high prevalence of asthma among Latino
children and the documented barriers to medication
use, CHC providers may be especially attentive to
this condition in this population, and have a low
threshold for the prescription of these medications,
as literature does show that limited English profi-
ciency can be a barrier to asthma medication use.31

Future studies can delve into the individual and pro-
vider factors (including language ability) that might
have resulted in thesefindings in these children.

While previously observed findings by Kharat,3

Crocker,6 and Kit8 showed less inhaled steroid pre-
scriptions in Latino children, our analysis was con-
ducted using a much larger sample across 21 states,
observed over a longer period of time, controlled for
more covariates, examined a low-income population
(which is therefore especially vulnerable to inequity)
in objectiveEHRdata, and stratifiedby asthma sever-
ity. Spanish- and English-speaking Latino children,
with varying levels of overall health care utilization,
health insurance, and socioeconomic status, received
equitable asthma care—once diagnosed—on numer-
ous asthma care indicators. Our findings may suggest
that CHCs in our nation’s safety net may provide a

worthwhile template for reducing some disparities in
asthma care. This has been shown in other disease
processes in Latino patients.32 However, under-
standing the role and potential mechanisms CHCs
play and how they can be utilized in reducing dispar-
ities requires further study.

Limitations
Our analysis was in a low-income population seen
in CHCs and may not be generalizable to other
populations. Our dataset did not include prescrip-
tion-fill information or the quality of asthma educa-
tion or risk factor assessment, which are important
additional factors to consider in asthma care. We
also did not have Hispanic subgroup information in
this analysis, which some literature suggests may
affect asthma course.33,34 However, the literature on
Hispanic subgroup focuses mostly on asthma preva-
lence, and our analysis of care quality measures
focuses on those already diagnosed making specific
subgroup differences in prevalence less relevant
here. Applying this analysis to subgroups could rep-
resent a direction for further research. Provider lan-
guage or quality of interpreters were also not
assessed in this analysis—we did not have access to

Figure 3. Among patients who were prescribed amedication, estimates of relative rates of specific prescriptionmedica-

tions comparing Latino English-preferring and Latino Spanish-preferring to non-Hispanic whites across 21 US states,

2005 to 2017. For corticosteroid inhalers and oral steroids outcomes, we report odds ratios overall (among patients

with persistent-asthma) and stratified bymaximum level of persistent asthma denoted by parentheses.
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provider language ability, although all CHCs are
required to have language-appropriate services,35 so
ideal standards are equivalent across our study clin-
ics. Future analyses can also study how quickly chil-
dren receive follow-up care for asthma after
diagnosis. We did not analyze non-Hispanic black
children, as disparities in Latino children potentially
encompass distinct issues from those faced in
African American communities: geographic differ-
ences, immigration barriers, possible insurance dif-
ferences, language barriers, and possible cultural
factors, among others. Therefore, a specific exami-
nation of possible disparities in Latino children,
compared with a single dominant culture majority,
would seem warranted to focus on this population
and its unique set of health care experiences. A
proper analysis of black children was simply outside
the scope of this article. Lastly, it is possible that
children in this study received care outside of
ADVANCE national CHC network; however, in
previous work we have shown that patients are
unlikely to leave the network.36 Finally, we were
unable to tell if oral steroids were prescribed in
direct response to an asthma exacerbation or if they
were given to have on hand for children with more
severe disease or frequent exacerbations. Future
work can explore this specific scenario further.

Conclusion
In a national network of CHCs, Latino children
had lower odds of having their asthma diagnosis
recorded on their problem list on the same day the
diagnosis was noted as compared with non-Hispanic
white children, but had it recorded more quickly af-
ter the first day. Spanish-preferring children were
more likely to have ever been prescribed albuterol,
inhaled or oral corticosteroids, and among those
with any prescriptions, had higher rates of albuterol
prescriptions. When diagnosed with mild persistent
asthma, Spanish-preferring Latino children had
higher rates of inhaled and lower rates of oral corti-
costeroids. In many of the care measures we exam-
ined, there was no difference in the care
documented between non-Hispanic white children,
Spanish-preferring Latino children, and English-
preferring Latino children, which may help in
directing further research toward other aspects of
the asthma care continuum. Further research should
examine medication fill/use rates, presenting symp-
toms and correlating prescriptions, initial diagnosis

rates among children with symptoms, and how
CHCs may be a model for improving health equity.
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Appendix Table 1. Characteristics at First Asthma Diagnosis Age 3 Years or Older for Patients Age 3–17 Years

Having Had at Least 1 Ambulatory Visit in the OCHIN and Health Choice Network Networks on or after October 1,

2015

Cohort, No. (%)

Non-Hispanic Hispanic Hispanic

Characteristic All Patients, No. (%) White Prefer Spanish Prefer English

Patients 31,195 9988 (32.0) 11,825 (37.9) 9382 (30.1)
Female 13,816 (44.3) 4576 (45.8) 5085 (43.0) 4155 (44.3)
Age, mean (SD), y 8.1 (4.1) 8.8 (4.2) 7.4 (3.8) 8.0 (4.1)
Payor type
Private 2706 (8.7) 1565 (15.7) 346 (2.9) 795 (8.5)
Medicaid 25,647 (82.2) 7617 (76.3) 10212 (86.4) 7818 (83.3)
Medicare 29 (0.1) 20 (0.2) 3 (0.0) 6 (0.1)
Other public 272 (0.9) 86 (0.9) 111 (0.9) 75 (0.8)
Uninsured 2541 (8.1) 700 (7.0) 1153 (9.8) 688 (7.3)

Federal poverty level
≤138% 19,097 (61.2) 5641 (56.5) 7879 (66.6) 5577 (59.4)
>138% 2802 (9.0) 1182 (11.8) 854 (7.2) 766 (8.2)
No information 9296 (29.8) 3165 (31.7) 3092 (26.1) 3039 (32.4)

Body mass index*
Normal 16,998 (54.5) 5908 (59.2) 6107 (51.6) 4983 (53.1)
Overweight 5288 (17.0) 1593 (15.9) 2072 (17.5) 1623 (17.3)
Obese 8909 (28.6) 2487 (24.9) 3646 (30.8) 2776 (29.6)

Yearly visits†, mean (SD) 3.1 (2.7) 2.7 (2.5) 3.4 (2.7) 3.0 (2.8)

*Body mass index (BMI) calculated using the ‘childsds’ package in R based on age, sex, weight, and height. Overweight if BMI over
the 85th percentile, obese if over the 95th percentile. Biologically implausible values were flagged as over 8 standard deviations over
or 4 under the mean BMI.
†Yearly Visits up to and including first asthma diagnosis at age 3 years or older.
SD, standard deviation; OCHIN, Oregon Community Health Information Network.
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Appendix Table 2. Characteristics at First Asthma Diagnosis Age 3 Years or Older for Patients Age 3–17 Years

Having Had at Least 1 Ambulatory Visit in the OCHIN and Health Choice Network Networks, Comparing Those

with and without a Visit after October 1, 2015

Characteristic All Patients, No. (%)
Had a Visit on/after

October 1, 2015, No. (%)
Did Not Have a Visit on/after
October 1, 2015, No. (%)

Patients 37,614 31,195 (83) 6419 (17)
Female 16,450 (43.7) 13,816 (44.3) 2634 (41.0)
Age, mean (SD), y 8.0 (4.0) 8.1 (4.1) 7.6 (3.4)
Payor type
Private 3372 (9.0) 2706 (8.7) 666 (10.4)
Medicaid 30,552 (81.2) 25,647 (82.2) 4905 (76.4)
Medicare 34 (0.1) 29 (0.1) 5 (0.1)
Other public 379 (1.0) 272 (0.9) 107 (1.7)
Uninsured 3277 (8.7) 2541 (8.1) 736 (11.5)

Federal poverty level
≤138% 23184 (61.6) 19097 (61.2) 4087 (63.7)
>138% 3412 (9.1) 2802 (9.0) 610 (9.5)
No information 11018 (29.3) 9296 (29.8) 1722 (26.8)

Body mass index*
Normal 20589 (54.7) 16998 (54.5) 3591 (55.9)
Overweight 6385 (17.0) 5288 (17.0) 1097 (17.1)
Obese 10640 (28.3) 8909 (28.6) 1731 (27.0)

Yearly visits†, mean (SD) 2.9 (2.6) 3.1 (2.7) 2.3 (2.1)

The Patients in This Table Had a Valid BMI at First Asthma Diagnosis. Of the 49,057 Patients with Asthma 11,443 Did Not Have
This Required BMI Data (9008 Had a Visit after Oct 1, 2015, and 2435 Did Not.
*Body mass index (BMI) calculated using the ‘childsds’ package in R based on age, sex, weight, and height. Overweight if BMI over
the 85th percentile, obese if over the 95th percentile. Biologically implausible values were flagged as over 8 standard deviations over
or 4 under the mean BMI.
†Yearly visits up to and including first asthma diagnosis at age 3 years or older.
SD, standard deviation; OCHIN, Oregon Community Health Information Network.
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