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Identifying which children with persistent asthma have preventive
medications available at home

Brennen Caveney, BS, Maria Fagnano, MPH, Jill S. Halterman, MD, MPH, and Sean M. Frey, MD, MPH

School of Medicine and Dentistry, University of Rochester, Rochester, NY, USA

ABSTRACT
Objective: To compare caregiver-reported preventive medication use and pharmacy data
with medications available at home for children with persistent asthma, and identify factors
associated with having preventive medication at home.
Methods: We analyzed baseline data from the School-Based Telemedicine Enhanced
Asthma Management (SB-TEAM) study, including medication use, symptoms, and demo-
graphics. Research assistants documented all asthma medications available during home vis-
its. We reviewed pharmacy records for a subset of children. Bivariate and multivariate
analyses identified factors associated with having any preventive medication in the home.
Results: We included 335 children (mean 7.7 years, 56% Black, 34% Hispanic, 77% Medicaid;
participation 79%). Most caregivers (69%) reported preventive medication use, yet only 45%
had preventive medication at home. Compared to families with preventive medication at
home, more families without preventive medication reported discontinuous insurance in the
prior year (7% vs. 15%, p¼ .02) and medication sharing (22% vs. 32%, p¼ .04). For the sub-
set with pharmacy records (n¼ 192), 40% filled a preventive medication in the past year
and 15% had a preventive medication at home. In multivariate analyses, children were less
likely to have preventive medication at home when caregivers reported no preventive medi-
cation use in the past 2weeks (OR 0.25; 95% CI 0.14, 0.43), discontinuous insurance (OR
0.42; 95% CI 0.19, 0.97), medication sharing (OR 0.54; 95% CI 0.32, 0.91), or caregiver
education�HS (OR 0.59; 95% CI 0.35, 0.99).
Conclusion: Among urban children with persistent asthma, neither caregiver report nor phar-
macy data reflect home preventive medication availability. Inquiring about insurance coverage
and medication sharing may improve preventive medication availability for these children.
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Introduction

Asthma is one of the most common chronic pediatric
conditions, with approximately 6 million children
affected in the US each year (1). Morbidity from
uncontrolled asthma is also common. In addition to
frequent respiratory symptoms (e.g. cough, wheezing,
chest tightness, shortness of breath), uncontrolled
asthma is a risk factor for school absenteeism, limita-
tions on physical activity, a decreased quality of life,
and missed work for caregivers (2,3). Further, it is
understood that children living in poverty and from
minority ethnic and racial backgrounds suffer dispro-
portionally from asthma (3–5).

Routine healthcare assessments and an appropriate
medication regimen, including preventive medications
for all children with persistent asthma, are vital com-
ponents of guideline-based asthma management (6).

These care goals are best achieved through ongoing
engagement with a primary care provider (PCP) that
includes regular symptom monitoring, medication
adjustments as needed, a review of triggers, and home
management education (6). Importantly, poor, urban,
and minority children who are at the greatest risk of
disease-related morbidity often do not receive key ele-
ments of guideline-based care such as education or
appropriate preventive treatment (7–9).

When children are connected with a PCP and pre-
scribed preventive medications, adherence to those
medications is often poor: only �50% of prescribed
doses are taken, and this rate decreases further as chil-
dren get older (10). Improving adherence with con-
troller medications can reduce preventable morbidity;
accordingly, it is essential for PCPs to routinely assess
adherence. Common assessment strategies in
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ambulatory care settings include asking caregivers/
patients to describe home medication use, or review-
ing pharmacy fill data when available through an elec-
tronic medical record (11–13). While these
assessments are available to providers at the point of
care, there are clear limitations to each approach.
Caregiver/patient reporting may be influenced by
poor recall, and patients often overestimate adherence.
Studies of pharmacy fill data often indicate that
adherence to controller medications is low (11,14,15),
but these data provide limited insight into adherence
behaviors when families share medications or when
the filled medication is not actually available to the
child at home (i.e. the medication is lost or at
another location).

As part of the adherence discussion, it may also be
useful for PCPs to consider whether preventive medi-
cations are available at the child’s home. Medication
readiness, including the availability of necessary pre-
ventive medications, has been recently identified as a
potential barrier to adherence that disproportionately
impacts poor, minority children (16). The ready avail-
ability of preventive medications is clearly necessary
for adherence, if not sufficient to promote routine
use. It is currently unknown whether caregiver report
of preventive medication use or pharmacy fill data
accurately reflects whether children with persistent
asthma have home access to necessary medications.

Better understanding how often preventive medica-
tions are available at home for a child with asthma
may help direct opportunities to improve guideline-
based care. In this study, our objective was to com-
pare caregiver report of preventive medication use
and pharmacy dispensing data with medications actu-
ally available within the home for children with per-
sistent asthma, and identify factors associated with
having a preventive medication available at home. We
hypothesized that regardless of caregiver report of
preventive medication use or pharmacy fill data, many
of these children would not have medications available
at home. We also hypothesize that those without med-
ications available at home will report worse asthma
symptoms and more acute visits for asthma.

Methods

We enrolled 400 children into the School-Based
Telemedicine Enhanced Asthma Management (SB-
TEAM) study, a 4 year randomized controlled trial
(2012–2016) designed to assess an intervention com-
bining in-school administration of preventive asthma
medication with telemedicine follow-up visits (17).

Enrollment criteria included child age between 3 and
10 years, enrollment in the Rochester City School
District, a physician diagnosis of asthma, and recent
symptoms consistent with persistent asthma as out-
lined by national asthma management guidelines (6).
Subjects were ineligible if they were unable to speak
English, did not have a telephone, or had any other
medical conditions (e.g. congenital heart disease, cys-
tic fibrosis) that may conflict with the assess-
ments (17).

During in-home baseline assessments, trained
members of our research team used structured surveys
to ask caregivers about their child’s asthma symptoms,
family demographic variables (age, income, gender,
race/ethnicity, marital status, insurance), smoke expos-
ure, and caregiver depressive symptoms (Center for
Epidemiologic Studies-Depression [CES-D] scale)
(17,18). We also asked caregivers about their child’s
asthma medications (i.e. name, strength, prescribed
dose, and time of administration) and adherence.
Caregivers stated whether their child received any
doses of their daily asthma medication in the prior 2
weeks (yes/no). We also asked caregivers if their fam-
ily shares asthma medications, and if they reported
their child “ever” sharing a rescue or controller medi-
cation we classified the child as sharing medications.
Finally, we asked caregivers to collect all of the child’s
asthma medications available in the home, and
allowed caregivers to reference these medications
when answering survey questions. Caregivers were not
systematically prompted to prepare asthma medica-
tions or dosage information prior to the home visit.
Members of our research team documented all asthma
medications that caregivers presented. This documen-
tation was used to determine if a preventive medica-
tion was available in the home.

Caregivers additionally were asked to report all
pharmacies used to fill prescriptions for their child
during the prior year. Our team faxed signed consent
forms to the named pharmacies requesting itemized
records for each subject; pharmacies that did not
respond to an initial fax request received follow-up
telephone calls and/or email correspondence, as neces-
sary. We considered subjects to have a complete phar-
macy dataset after our team obtained pharmacy
records from all reported pharmacies for 12 months
prior to baseline. Trained research assistants reviewed
pharmacy records to identify prescriptions for asthma
medications, and coded individual subjects as having
a prescription filled for a preventive medication prior
to baseline or not.
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For this study, we analyzed records for 335 subjects
enrolled during years 2–4 of the study, when both
home medication and pharmacy data were collected
systematically. We reviewed baseline survey data to
identify subjects for whom a caregiver presented any
preventive medication (i.e. MDI, diskus, or montelu-
kast tablets) at the time of the home visit. Subjects
were defined as having a preventive medication at
home if any preventive medication was presented,
even if labeled boxes were not available to ensure that
the medication was prescribed for the child.
Importantly, the preventive medication presented by
caregivers did not have to match the prescribed medi-
cation(s) identified in the pharmacy record or any
medication name(s) that caregivers reported to be
considered for analysis. This approach represents a
“best case scenario” of preventive medication availabil-
ity that did not rely upon caregivers’ knowledge or
recollection of exact medication names.

We performed Chi-square and T test analyses to
explore variables associated with having a preventive
medication at home. These bivariate analyses exam-
ined demographic variables including income (below
or above the 2017 Federal Poverty Line [FPL]) (19),
age (child and caregiver), caregiver education (less
than high school vs. � high school completion), race
(Black, White or Other), Ethnicity (Hispanic/non-
Hispanic), any gap in insurance in the 12months
prior to baseline (discontinuous insurance, Y/N),
medication sharing in the home (caregiver report of
child ever sharing any asthma medications, Y/N), and
caregiver depressive symptoms (score of �16 on CES-
D (18)). In addition, we examined several measures of
asthma morbidity, including the Asthma Control Test
(20) (ACT; disease control over the prior 4 weeks),
symptom-free days (number of 24-h periods within
the prior two weeks during which the child has no
asthma symptoms), acute ED visits for asthma in the
prior year (dichotomized Y/N), whether the child had
missed any school days in the prior year due to
asthma (Y/N), and caregiver asthma-related quality of
life (QOL) using Juniper’s Pediatric Caregiver Quality
of Life Scale (2). We also compared caregiver report
of medication prescription (yes/no), and preventive
medication use in the prior 2 weeks (yes/no), with
home medication availability (yes/no). Finally, for the
subset of children with complete pharmacy records
available, we compared home availability of any pre-
ventive medication with pharmacy data indicating that
a preventive medication had been filled in the prior
12 months (yes/no).

Next, we performed a multi-variate logistic regres-
sion analysis that modeled preventive medication
availability as the dependent variable, controlling for
discontinuous insurance, symptom-free days, child
age, public insurance, child sharing of medication,
caregiver education, and controller medication use in
the prior 2 weeks. Independent variables were selected
for inclusion when bivariate comparisons yielded a p
values <.1, with the exception of public insurance.
We included public insurance in the multi-variate
analysis due to an a priori assumption that caregiver
ability to obtain/purchase medications to have at
home may be influenced by insurance status.

The study was approved by the University of
Rochester Institutional Review Board. All caregivers pro-
vided written informed consent, and children older than
seven provided verbal assent to participate in the study.
All analyses were conducted using SPSS v25 (21), and a
two-sided p-values of <.05 was considered statistically
significant.

Results

We enrolled 400 children into the SB-TEAM study
(overall participation rate: 79.1%), and used data for
335 children from years 2 to 4 for this analysis (17).
The mean age of subjects was 7.7 years (SD 1.7); 38%
of our subjects were female, 77% of children had pub-
lic insurance, and 11% had an insurance lapse in the
prior year. Most children were African American
(56%) or Hispanic (34%), and had a combined family
income below the 2017 Federal Poverty Line (62%).
Caregivers had a mean age of 34.8 years (SD 8.4);
33% reported depressive symptoms, 45% described at
least one smoker in the home, 54% were currently
employed, and most (71%) had completed high
school/GED or additional education (Table 1).

Bivariate analysis

While all 335 subjects included in this analysis had
symptoms consistent with uncontrolled/persistent
asthma, only 231 caregivers (69%) reported the child
had a preventive medication prescription, and 150
caregivers (45%) were able to present a preventive
medication during the baseline in-home assessment.
There were a few differences in demographics between
subjects based on the presence or absence of a pre-
ventive medication at home. Children without a pre-
ventive medication at home were older than children
with a preventive medication (7.9 years vs. 7.5 years,
p¼ .048). Families without a preventive medication at

JOURNAL OF ASTHMA 3



home were more likely than families with preventive
medications to report a lapse in insurance during the
prior 12 months (15% vs. 7%, p¼ .023), and to report
sharing of asthma medications (32% vs. 22%,
p¼ .037) (Table 1).

The availability of preventive medications at home
was not associated with several measures of caregiver-
reported morbidity; including ACT scores, symptom-
free days, ED utilization, asthma-related school absen-
teeism, adherence, or caregiver asthma-related quality
of life score (Table 2). However, families without a
preventive medication at home were less likely to
report their child had a preventive medication pre-
scription (45% vs. 98%, p< .001), and less likely to
report they used a preventive medication in the prior
2 weeks (56% vs. 82%, p< .001).

Multivariate analysis

In multivariate regression analysis, several independ-
ent variables were associated with the absence of a
preventive medication in the home (Table 3).
Preventive medications were less likely to be available
in the home when caregivers reported medication
sharing (OR 0.54; 95% CI 0.32, 0.91; p¼ .021), discon-
tinuous insurance in the prior 12 months (OR 0.42;
95% CI 0.19, 0.97; p¼ .041), high school completion
or higher education (OR 0.59; 95% CI 0.35, 0.99;
p¼ .046), or no child use of any preventive medica-
tion in the prior 2 weeks (OR 0.25; 95% CI 0.14, 0.43;
p< .001). Of note, caregiver report of a preventive
medication prescription was not used as a comparison
in multivariate analysis due to a small number of
caregivers (n¼ 3) who did not report having a

preventive medication prescription, but did present a
preventive medication at home.

We were able to collect full pharmacy data for 192
(57%) children in the whole sample. From these chil-
dren, 77 (40%) had pharmacy data indicating a fill for
a preventive medication in the prior 12 months.
Among the families who filled a preventive medica-
tion, only 30 (15%) were able to present any prevent-
ive medication in the home. There was no difference
in pharmacy fill data among families without and
with a preventive medication at home (46% vs. 33%,
p¼ .077) (Table 2).

Discussion

In this study, we compared caregiver report of pre-
ventive medication use and pharmacy dispensing data
with medications actually available within the home
for urban children with asthma. We found that, out
of 335 children with persistent asthma symptoms for
whom national guidelines recommend a daily prevent-
ive medication, about two-thirds reported taking a
preventive medication and less than half of families
had any preventive medication actually available in
the child’s home. Among the 192 subjects with avail-
able pharmacy records, a little more than a third had
a preventive medication fill in the prior year, and
many were not able to present medications at home.
Based on caregiver report and pharmacy records,
many children are not receiving recommended pre-
ventive medications, and our data suggest these meth-
ods overestimate medications available for use at the
child’s home.

Table 1. Demographic factors associated with preventive medication in the home [N (%)].
Overall (n¼ 335) No prev. med. at home (n¼ 185) Yes prev. med. at home (n¼ 150) p Value

Caregiver/Family
Income (<FPL) 196 (62%) 110 (63%) 86 (61%) .815
Age (years)a 34.8 (8.4) 34.3 (7.8) 35.3 (9.1) .301
Employed (yes) 181 (54%) 104 (56%) 77 (51%) .380
Family member with asthma (yes) 302 (90%) 163 (88%) 139 (93%) .198
Marital status (single) 253 (76%) 136 (74%) 117 (78%) .373
Depressive symptoms (yes) 109 (33%) 63 (34%) 46 (31%) .557
Education (�high school/GED) 239 (71%) 139 (75%) 100(66%) .091
Child
Gender (female) 128 (38%) 70 (38%) 58 (39%) .910
Age (years)a 7.7 (1.7) 7.9 (1.5) 7.5 (1.8) .048�
Race (African American) 188 (56%) 101 (55%) 87 (58%) .580
Ethnicity (Hispanic) 114 (34%) 64 (35%) 50 (33%) .818
Public Insurance (yes) 257 (77%) 146 (79%) 111 (74%) .301
Discontinued Insurance (yes) 37 (11%) 27 (15%) 10 (7%) .023�
Environment/Home
Child shares medications (yes)b 93 (28%) 60 (32%) 33 (22%) .037�
Smokers in the home (yes) 152 (45%) 83 (45%) 69 (46%) .912
Cotinine level (Ng/mL)a 1.5 (2.0) 1.6 (2.2) 1.3 (1.7) .310

Note. FPL: Federal Poverty Level.
aMean (SD).
bCaregiver report of child sharing asthma medications with another family member; �p<.05.
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This highlights a significant problem related to
medication adherence. While children may be non-
adherent to daily asthma medications for reasons such
as lack of understanding about the differences
between medications and the importance of daily
adherence, inconvenience, and social factors (10), it is
also important to consider whether or not the child
has the medications available for routine use. We
found that many children did not have preventive
medications at their home. Some possible reasons for
missing medications include the medication being at
another caregivers’ home (e.g. a second parent or
grandparent), the medication being at school, if the
medication had been lost, or if the child was in need
of a refill. Without having medications available in
the home, appropriate adherence to a recommended
daily regimen is unlikely to occur.

Importantly, we found that discontinuous insurance
in the prior year was associated with a decreased like-
lihood of families having a medication at home. This
result is consistent with previous research demonstrat-
ing that children with discontinuous insurance are sig-
nificantly more likely than children with continuous
insurance to delay or not receive necessary healthcare,
and may be informed by the high cost of many pre-
ventive asthma medications (22,23). Inquiring about
insurance difficulties at the point of care and utilizing

community resources to facilitate consistent coverage
may be helpful. We also found that caregiver report
of the child sharing medications was associated with
not having medications available at home. Sharing of
medications may lead to confusion about appropriate
use as well as lost or empty canisters. We also know
that many children in this population spend time in
multiple different households, which may have led to
medications being inadvertently left behind.

Another factor associated with a decreased likeli-
hood of having preventive medications in the home
was caregiver education. Caregivers who had attained
at least a high school level of education were less
likely to have a preventive medication at home.
Higher education levels are associated with higher
annual incomes (24). Similar to patients with discon-
tinuous insurance, we suspect that caregivers whose
income is too high to qualify for public health insur-
ance plans may experience greater difficulty in cover-
ing out-of-pocket costs for asthma medications. Prior
work has identified a strong correlation between
maternal education and type of child health insurance,
and that privately insured children are more likely
than publicly insured children to be underinsured
and/or not have healthcare costs adequately covered
by insurance (22). Although insurance type was not
associated with medication availability in this study,

Table 2. Asthma-specific factors associated with preventive medication in the home.

Overall (n¼ 335)
No prev. med. at
home (n¼ 185)

Yes prev. med. at
home (n¼ 150) p Value

Severity level (moderate
to severe)a

159 (48%) 89 (48%) 70 (47%) .826

ACT score (poor control)� 216 (66%) 111 (62%) 105 (71%) .101
Acute ED visits for asthma in

prior year (yes)
113 (34%) 66 (36%) 47 (31%) .418

Symptom-free days
(0–14 days)b

7.5 (5.1) 7.3 (5.2) 7.7 (5.0) .473

Days with daytime symptoms
(0–14 days)b

4.8 (4.7) 4.9 (4.8) 4.6 (4.5) .583

Nights with nighttime
symptoms (0–14 nights)b

3.0 (3.9) 3.2 (4.1) 2.8 (3.5) .345

Days needing rescue
medication (0–14 days)b

4.2 (4.6) 4.2 (4.5) 4.3 (4.7) .939

Days needing slow down
(0–14 days)b

3.5 (4.4) 3.9 (4.7) 3.0 (3.9) .061

Missed school days due to
asthma in prior year (yes)

9.8 (18.1) 9.5 (16.7) 10.2 (19.7) .719

Quality of life (range 1–7)b 5.8 (1.2) 5.7 (1.3) 5.8 (1.0) .267
Caregiver report of preventive

medication prescription
231 (69%) 84 (45%) 147 (98%) <.001

Caregiver report of preventive
medication use in prior 2
weeks (yes)

227 (68%) 104 (56%) 123 (82%) <.001

Pharmacy fill for preventive
medication indicated��

77 (40%) 47 (46%) 30 (33%) .077

aN (%).
bMean (SD).�Overall n¼ 327. No Prev. Med at Home n¼ 179. Yes Prev. Med at Home n¼ 148.��Overall n¼ 192 with Pharmacy Fill Data. No Prev. Med at Home n¼ 101. Yes Prev. Med at Home n¼ 91.
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future work should examine whether underinsurance
among privately insured children is specifically associ-
ated with medication availability and/or medication
sharing at home.

There are some limitations of this analysis. While
we inquired about which pharmacies were used, it is
possible that medication refills were obtained outside
of the records collected for this study. Second, when
caregivers were not able to present medications at the
baseline home visit, we did not systematically ask fol-
low-up questions to detail why the medication was
unavailable and whether it might have been left else-
where (i.e. at a different caregiver’s home).
Importantly though, since the visits were conducted
with the primary caregiver in their home, we assume
that if no medication was presented at the time of the
survey then the child did not have access to the medi-
cation at that time. Third, sharing of medications was
defined as the sharing of any asthma medication, so
we are unable to determine whether families in this
study were more likely to share rescue medication,
preventive medication, or both. However, prior litera-
ture indicates that when families report any sharing of
asthma medications, they are likely to report sharing
both types of medication (25). Finally, caregivers may
have been subjected to social desirability bias when
they reported preventive medication use at baseline.

Conclusion

Adherence to daily controller medications is poor for
underserved children with asthma. We found that
both caregiver-reported adherence and pharmacy data
may overestimate the actual home availability of pre-
ventive medications for this patient population.
Children were less likely to have medications available
at home if caregivers reported medication sharing or
discontinuous insurance coverage in the prior year.
Utilizing clinical encounters to screen for availability
of preventive medications at home as well as asking

about issues regarding insurance coverage, medication
sharing, or medications being taken in multiple loca-
tions represents an opportunity for providers to reach
some of the highest risk children who may be missing
out on the benefits of consistent preventive
asthma treatment.

Disclosure statement

The authors report no conflicts of interest. The authors
alone are responsible for the content and writing of
the paper.

Funding

This work was funded by a grant from the National Heart,
Lung, and Blood Institute of the National Institutes of
Health (R01 HL079954). The funding source did not have a
role in the study design; collection, analysis, or interpret-
ation of data; writing of the report; or decision to submit
the manuscript for publication.

ORCID

Sean M. Frey http://orcid.org/0000-0002-8674-7572

References

1. Zahran HS, Bailey CM, Damon SA, Garbe PL,
Breysse PN. Vital signs: asthma in children – United
States, 2001–2016. MMWR Morb Mortal Wkly Rep
2018;67:149–155. doi:10.15585/mmwr.mm6705e1.

2. Juniper EF, Guyatt GH, Feeny DH, Ferrie PJ, Griffith
LE, Townsend M. Measuring quality of life in the
parents of children with asthma. Qual Life Res 1996;5:
27–34.

3. Lozano P, Sullivan SD, Smith DH, Weiss KB. The
economic burden of asthma in US children: estimates
from the National Medical Expenditure Survey. J
Allergy Clin Immunol 1999;104:957–963. doi:10.1016/
S0091-6749(99)70075-8.

4. Bloom B, Cohen RA, Freeman G. Summary health
statistics for U.S. children: National Health Interview
Survey. Vital Health Stat 10 2009;2010:1–82.

5. Smith LA, Hatcher-Ross JL, Wertheimer R, Kahn RS.
Rethinking race/ethnicity, income, and childhood
asthma: racial/ethnic disparities concentrated among
the very poor. Public Health Rep 2005;120:109–116.
doi:10.1177/003335490512000203.

6. National Asthma Education and Prevention Program
(NAEPP). Expert Panel Report 3 (EPR-3): guidelines
for the diagnosis and management of asthma-sum-
mary report 2007. J Allergy Clin Immunol 2007;120:
S94–S138.

7. Mehta NK, Lee H, Ylitalo KR. Child health in the
United States: recent trends in racial/ethnic dispar-
ities. Soc Sci Med 2013;95:6–15. doi:10.1016/j.socs-
cimed.2012.09.011.

Table 3. Logistic regression of factors associated with home
availability of preventive medication.
Full sample (n¼ 335) OR 95% CI p Value

Child shares medications 0.54 0.32, 0.91 .021�
Medicaid/options 0.62 0.35, 1.10 .105
Discontinued insurance 0.42 0.19, 0.97 .041�
Child age 0.89 0.77, 1.02 .098
Symptom-free days (0–14 days)a 1.03 0.98, 1.08 .212
Child race (African American) 1.29 0.80, 2.07 .291
Education (�high school graduate) 0.59 0.35, 0.99 .046�
Did not use preventive medication in

prior 2 weeks
0.25 0.14, 0.43 <.001�

aMean (SD).�p<.05.

6 B. CAVENEY ET AL.

https://doi.org/10.15585/mmwr.mm6705e1
https://doi.org/10.1016/S0091-6749(99)70075-8
https://doi.org/10.1016/S0091-6749(99)70075-8
https://doi.org/10.1177/003335490512000203
https://doi.org/10.1016/j.socscimed.2012.09.011
https://doi.org/10.1016/j.socscimed.2012.09.011


8. Frey S, Fagnano M, Halterman JS. Caregiver educa-
tion to promote appropriate use of preventive asthma
medications: what is happening in primary care? J
Asthma 2016;53:213–219. doi:10.3109/02770903.2015.
1075549.

9. Capo-Ramos DE, Duran C, Simon AE, Akinbami LJ,
Schoendorf KC. Preventive asthma medication discon-
tinuation among children enrolled in fee-for-service
Medicaid. J Asthma 2014;51:618–626. doi:10.3109/
02770903.2014.895010.

10. McQuaid EL. Medication adherence in pediatric
asthma: reasoning, responsibility, and behavior. J
Pediatr Psychol 2003;28:323–333. doi:10.1093/jpepsy/
jsg022.

11. Butz AM, Tsoukleris M, Donithan M, Hsu VD, Mudd
K, Zuckerman IH, Bollinger ME. Patterns of inhaled
antiinflammatory medication use in young under-
served children with asthma. Pediatrics 2006;118:
2504–2513. doi:10.1542/peds.2006-1630.

12. Gutierrez SJ, Fagnano M, Wiesenthal E, Koehler
AD, Halterman JS. Discrepancies between medical
record data and parent reported use of preventive
asthma medications. J Asthma 2014;51:446–450.

13. Chan AHY, Reddel HK, Apter A, Eakin M, Riekert K,
Foster JM. Adherence monitoring and e-health: how
clinicians and researchers can use technology to pro-
mote inhaler adherence for asthma. J Allergy Clin
Immunol Pract 2013;1:446–454. doi:10.1016/j.jaip.
2013.06.015.

14. Beck AF, Bradley CL, Huang B, Simmons JM, Heaton
PC, Kahn RS. The pharmacy-level asthma medication
ratio and population health. Pediatrics 2015;135:
1009–1017. doi:10.1542/peds.2014-3796.

15. Mudd K, Bollinger ME, Hsu VD, Donithan M, Butz
A. Pharmacy fill patterns in young urban children
with persistent asthma. J Asthma 2006;43:597–600.
doi:10.1080/02770900600878537.

16. Bailey SC, Oramasionwu CU, Wolf MS. Rethinking
adherence: a health literacy-informed model of medi-
cation self-management. J Health Commun 2013;18:
20–30. doi:10.1080/10810730.2013.825672.

17. Halterman JS, Fagnano M, Tajon RS, Tremblay P,
Wang H, Butz A, Perry TT, McConnochie KM. Effect

of the school-based telemedicine enhanced asthma
management (SB-TEAM) program on asthma mor-
bidity: a randomized clinical trial. JAMA Pediatr
2018;172:e174938. doi:10.1001/jamapediatrics.2017.
4938.

18. McCallum J, Mackinnon A, Simons L, Simons J.
Measurement properties of the center for epidemio-
logical studies depression scale: an Australian
Community Study of aged persons. J Gerontol B
Psychol Sci Soc Sci 1995;50:S182–S189. doi:10.1093/
geronb/50B.3.S182.

19. Annual Update of the HHS Poverty Guidelines,
H.a.H. Services, Editor. Federal Register: Online; 2017:
8831–8832.

20. Schatz M, Sorkness CA, Li JT, Marcus P, Murray JJ,
Nathan RA, Kosinski M, Pendergraft TB, Jhingran P.
Asthma control test: reliability, validity, and respon-
siveness in patients not previously followed by asthma
specialists. J Allergy Clin Immunol 2006;117:549–556.
doi:10.1016/j.jaci.2006.01.011.

21. Corp I, IBM SPSS statistics for Windows, Version
25.0. Armonk, NY: IBM Corp; 2017.

22. Kogan MD, Newacheck PW, Blumberg SJ, Ghandour
RM, Singh GK, Strickland BB, van Dyck PC.
Underinsurance among Children in the United States.
New England J Med 2010;363:841–851. doi:10.1056/
NEJMsa0909994.

23. Halterman JS, Montes G, Shone LP, Szilagyi PG. The
impact of health insurance gaps on access to care
among children with asthma in the United States.
Ambul Pediatr 2008;8:43–49. doi:10.1016/j.ambp.2007.
10.005.

24. Torpey E. Measuring the value of education. Career
Outlook. Washington, DC: U.S. Bureau of Labor
Statistics; 2018.

25. Valet RS, Gebretsadik T, Minton PA, Woodward
KB, Wu AC, Hartert TV, Larkin EK. Prevalence and
characteristics of medication sharing behavior in a
pediatric Medicaid population with asthma. Ann
Allergy Asthma Immunol 2015;114:151–153. doi:10.
1016/j.anai.2014.11.007.

JOURNAL OF ASTHMA 7

https://doi.org/10.3109/02770903.2015.1075549
https://doi.org/10.3109/02770903.2015.1075549
https://doi.org/10.3109/02770903.2014.895010
https://doi.org/10.3109/02770903.2014.895010
https://doi.org/10.1093/jpepsy/jsg022
https://doi.org/10.1093/jpepsy/jsg022
https://doi.org/10.1542/peds.2006-1630
https://doi.org/10.1016/j.jaip.2013.06.015
https://doi.org/10.1016/j.jaip.2013.06.015
https://doi.org/10.1542/peds.2014-3796
https://doi.org/10.1080/02770900600878537
https://doi.org/10.1080/10810730.2013.825672
https://doi.org/10.1001/jamapediatrics.2017.4938
https://doi.org/10.1001/jamapediatrics.2017.4938
https://doi.org/10.1093/geronb/50B.3.S182
https://doi.org/10.1093/geronb/50B.3.S182
https://doi.org/10.1016/j.jaci.2006.01.011
https://doi.org/10.1056/NEJMsa0909994
https://doi.org/10.1056/NEJMsa0909994
https://doi.org/10.1016/j.ambp.2007.10.005
https://doi.org/10.1016/j.ambp.2007.10.005
https://doi.org/10.1016/j.anai.2014.11.007
https://doi.org/10.1016/j.anai.2014.11.007

	Abstract
	Introduction
	Methods
	Results
	Bivariate analysis
	Multivariate analysis

	Discussion
	Conclusion
	Disclosure statement
	References


