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BACKGROUND: Electronic health record (EHR)-linked patient portals are a promising approach to
facilitate shared decision-making between families of children with chronic conditions and
pediatricians. This study evaluated the feasibility, acceptability, and impact of MyAsthma, an
EHR-linked patient portal supporting shared decision-making for pediatric asthma.

mEeTHoDs: We conducted a 6-month randomized controlled trial of MyAsthma at 3 primary care
practices. Families were randomized to MyAsthma, which tracks families’ asthma treatment
concerns and goals, children’s asthma symptoms, medication side effects and adherence,
and provides decision support, or to standard care. Outcomes included the feasibility and
acceptability of MyAsthma for families, child health care utilization and asthma control,

and the number of days of missed school (child) and work (parent). Descriptive statistics and
longitudinal regression models assessed differences in outcomes between study arms.

resuLts: We enrolled 60 families, 30 in each study arm (mean age 8.3 years); 57% of parents in
the intervention group used MyAsthma during at least 5 of the 6 study months. Parents of
children with moderate to severe persistent asthma used the portal more than others; 92%
were satisfied with MyAsthma. Parents reported that use improved their communication with
the office, ability to manage asthma, and awareness of the importance of ongoing attention to
treatment. Parents in the intervention group reported that children had a lower frequency of
asthma flares and intervention parents missed fewer days of work due to asthma.

concrusions: Use of an EHR-linked asthma portal was feasible and acceptable to families and
improved clinically meaningful outcomes.
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feasible and acceptable to families, improved
outcomes, and provides a model for improving
care through an electronic health record portal.

This trial has been registered at clinicaltrials.gov (identifier NCT01715389).
www.pediatrics.org/cgi/doi/10.1542/peds.2014-3167

DOI: 10.1542/peds.2014-3167

Accepted for publication Jan 6, 2015

PEDIATRICS Volume 135, number 4, April 2015 ARTICLE




Pediatric primary care practices care
for a growing number of chronically
ill children; however, attendance at
follow-up office visits is variable,?:3
clinical status often changes between
these visits, and time-constrained
office visits limit time to address
families’ concerns and desired
outcomes (goals) from treatment.* As
a result, strategies are needed to
engage families of children at home in
ongoing shared decision-making
(SDM) regarding treatment that is
responsive to families’ concerns and
goals and the child’s symptoms. SDM
involves active participation of both
clinicians and families in treatment
decisions, exchange of information,
discussion of preferences, and joint
determination of treatment plans.5
This process is associated with
improved knowledge, better
perceptions of health risk, and better
concordance of decisions with
personal values.® However, SDM has
been difficult to implement in real-
world practice settings.”

One promising approach to overcome
barriers to SDM involves facilitating
the process through health
information technology, in particular
patient portals linked to electronic
health records (EHRs).8? Despite this
promise, the design of patient portals
historically has focused on simple
tasks, such as messaging, viewing
results, and appointment scheduling,
but not supporting the ongoing
management of chronic conditions
through a process of SDM.10-12 As

a result, data on the feasibility,
acceptability, and outcomes of such
tools are lacking.

Pediatric asthma provides an ideal
condition to examine the role of
patient portals designed to foster
SDM. Asthma remains the most
common chronic pediatric illness,
affecting >7 million children in the
United States.13 The burden of
asthma includes lost work for parents
and school for children,14-16 lower
quality of life,16:17 increased
emergency department (ED) visits
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and hospitalizations,® and death.1?
In addition, our previous research
suggests that families of US children
with asthma who are able to actively
communicate with clinicians from
home are far more likely to report
high levels of SDM,20 and that this
process also may be associated with
improved health and lower health
care costs.2! In this study, our
objective was to test the feasibility,
acceptability, and impact of an
innovative, EHR-linked patient portal
with decision support directed at
both families and clinicians on
asthma outcomes. We hypothesized
that parents and clinicians would find
portal use both feasible and
acceptable, and that clinical outcomes
would improve.

METHODS

Setting and Patient Population

This study was conducted within The
Children’s Hospital of Philadelphia
(CHOP) Pediatric Research
Consortium, a primary care practice-
based research network including 31
practices in 2 states.22 One urban and
2 suburban practices participated.
These practices were chosen because
of their previous interest in
improving the coordination and
outcomes of asthma care. All
practices received in-person training
on the portal from a physician leader
(AGF) of the research team and used
EpicCare (Verona, WI).

Eligible participants were children
aged 6 to 12 years with persistent
asthma who received care at a study
site, and their parent or legal
guardian. We enrolled English-
speaking parents/guardians who
were the primary member of their
household involved in communicating
with the doctor’s office and had
consistent computer and Internet
access.

Study Protocol

This prospective, randomized
controlled trial was conducted from

January to December 2013. Research
staff enrolled a convenience sample
of 60 families from the 3 study
practices (Fig 1) either at scheduled
primary care visits or separate
study appointments. Eligible patients
were identified by using rosters
generated from the EHR and referral
from clinicians and asthma
coordinators at study sites. At the
clinicians’ discretion, parents of
children whose asthma was not

a primary or current health concern
were excluded, as were those not
currently taking a controller
medication. After informed consent,
individual participants were
randomized to either the EHR-linked
SDM portal (MyAsthma) or usual
care. A randomization sequence was
generated by the study coordinator
(SLM). Randomization was stratified
by practice and by whether the
child had mild or moderate versus
severe persistent asthma. Sealed
envelopes were used to ensure
blinding of study staff to treatment
condition before enrollment and
randomization. Families randomized
to the intervention were provided
with brief training by study staff

on MyAsthma use on enrollment
and were subsequently prompted
via E-mail reminders to complete

a total of 6 monthly portal surveys.

Intervention

MyAsthma was developed with input
from families and clinicians with the
goal of fostering ongoing SDM.23
MyAsthma provided decision support
to both clinicians and parents. The
clinician interface appeared
seamlessly in the EHR, and the parent
interface appeared seamlessly within
MyChart, the EHR vendor’s patient
portal. The features of MyAsthma
(Supplemental Appendix 1) include
identification of parents’ concerns
and goals for asthma treatment;
monthly tracking of symptoms,
medication side effects, and progress
toward goals; asthma educational
content including videos; and access
to the child’s asthma care plan.
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Parents were encouraged with E-mail
reminders to complete monthly
portal surveys with input from their
affected child (Supplemental
Appendix 2). In response to these
surveys, families and clinicians
received guideline-based decision
support24 that directed them to speak
to one another if asthma was not
well-controlled or if there were side
effects, or to continue current
therapy. Survey results were tracked
over time in a timeline available to
families through the portal and to
clinicians through the EHR. Families
in the control group did not have
access to the portal; however,
clinicians caring for control group
children had access to a clinician-
focused decision support system
proven effective in fostering
guideline-based care.25

Outcomes

To measure acceptability and clinical
outcomes, families in both groups
completed outcome surveys at
enrollment (after randomization) and
at 3 and 6 months. Baseline outcome
surveys were completed on paper
and follow-ups were via phone call or
secure E-mail survey (Research
Electronic Data Capture [REDCap]).26
Feasibility of portal use was assessed
by the proportion of participants in
the intervention group who
completed the portal survey each
month, as a measure of whether
families were able to complete the
portal survey consistently.
Acceptability of asthma care was
assessed by the 6-month outcomes
survey by using 11 Likert-scaled
questions developed by the study
team with face validity. Parents in the
intervention group were also asked
2 questions about satisfaction with
the portal and open-ended questions
about their experience using the
portal.

Clinical outcomes included the
number of asthma ED visits,
hospitalizations, and specialist and
primary care visits over the 6 months
of the study assessed by parent
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responses to the 6-month outcomes
survey. We validated parental report
by manual chart review for 35
children cared for at an inner-city
practice. We were unable to validate
results for children cared for at
suburban practices because children
at those sites often receive care at
outside EDs and hospitals, which
were not captured in the EHR.
Through the EHR, we then assessed
the number of prescriptions for
asthma medications (albuterol,
inhaled steroid, montelukast, and
combination inhaled steroid/long-
acting B agonists, oral steroid)
received for all study participants
during the 6-month study period.
At baseline and 6 months, parents
reported the number of school days
children had missed and the number
of work days lost by parents owing
to the child’s asthma in the past
month. Parents also completed the
Parent Patient Activation Measure
to measure parent activation
(knowledge, skills, and confidence
needed in managing child’s health
care),?’ Integrated Therapeutics
Group Child Asthma Short Form to
measure asthma-related quality of
life,28 and the Asthma Control

Tool (ACT), a validated measure
assessing the frequency of flares
and symptoms while the child is at
his or her best.2?

Statistical Analyses

We described the study population.
To identify differences between more
active portal users and other families,
we compared characteristics between
intervention families who used

the portal at least 5 months during
the study (frequent users) and

those who used the portal less
frequently.

To determine the portal’s impact on
the parent-reported acceptability of
asthma care and whether
intervention families were satisfied
with the portal, we calculated the
proportion of parents with responses
of “very much” or “completely” for
each acceptability question, and

compared the intervention and
control groups by using y* tests.
Open-ended questions were reviewed
by multiple members of the research
team and grouped into themes by
consensus. Representative quotations
were selected for presentation.

We then compared differences
between the 2 study arms in health
care use and medication use.
Because visits and hospitalizations
were rare and our sample size
modest, we described the patterns
observed without testing
significance. Next, differences in

the number of days of school and
work missed between the study
start and 6-month follow-up were
compared between study arms using
longitudinal negative binomial
models (xtnbreg in Stata [Stata Corp,
College Station, TX] ), with random
intercepts for each child, with the
outcome of number of days missed
and with a study arm by time
interaction term as the primary
exposure. Initial Poisson models
were overdispersed, so a negative
binomial model was chosen instead.
Differences in the proportion of
children with days of school missed,
and parents with days of work
missed, were compared by using
longitudinal logistic regression
(xtlogit) models, also with random
intercepts for each child.

To determine whether change in the
Parent Patient Activation Measure,
Integrated Therapeutics Group Child
Asthma Short Form, and ACT over
time was associated with study arm,
we implemented longitudinal linear
regression models (xtreg), with
random intercepts for each child,
score as the outcome, and the study
arm by time interaction as the
primary exposure.

Analyses were conducted by using
Stata version 13 (Stata Corp). The
CHOP Institutional Review Board
approved this study. Parents
provided written informed consent.
Assent was obtained from children
=7 years.
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FIGURE 1

Consort diagram. The study population was a convenience sample based largely on clinician recommendation and was not designed to be representative

of all children with asthma in the care network.

RESULTS

Of 72 families approached, 60
enrolled in this study (30 per arm,
Fig 1). Approximately half of enrolled
children had moderate or severe
asthma (Table 1). Twenty-six families
(87%) in the intervention group and
27 families (90%) in the control
completed the 6-month outcome
measures. The remaining 7 families
were unable to be reached by phone
or E-mail.

Feasibility

Of the 30 families randomized to the
intervention group, 14 (47%)
completed the portal survey for each
of the 6 months of the study, and 17
(57%) completed it 5 or more times,
which we defined as frequent use;
77% completed the survey more
than once. We did not observe any
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significant difference between
frequent users and other
intervention families in demographic
characteristics; however, parents of
children with moderate or severe
asthma used the portal more
frequently (75% were frequent users
compared with 47% of parents
whose child had mild persistent
asthma). Among the 3 parents

who were MyChart users before
enrollment, 2 completed the portal
all 6 months and 1 never completed
the portal survey.

The portal identified 17 instances
among 13 children of poor or
uncontrolled asthma and 1 instance of
medication side effects based on the
results of the check-in survey. Primary
care practices consistently responded
to these results through 5 phone calls
and 18 MyChart messages.

Acceptability

There were no significant differences
between study arms in satisfaction
with asthma care (data not shown). In
the intervention group, 22 of the 24
parents who completed these items
reported that MyAsthma made it
easier to care for their child’s asthma,
and that they were satisfied with the
portal. Several clinically relevant
themes emerged from parents’ open-
ended comments. Ten of 24 parents
reported that the portal made it
easier to communicate with their
child’s health care providers.
“Communication with our providers
has been much more convenient this
way. I think it may have even cut out
some unnecessary visits,” one said.
Nine parents reported that the portal
made asthma management easier,
through centralizing information in
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a convenient location and providing
tracking of symptoms over time. One
mother remarked, “I loved that his
records and appointments were all in
one place. It made it very easy for me
to keep track of everything.” Six
parents reported that the portal
increased their awareness of the
importance of asthma management;
one said, “It made me more aware of
how serious his asthma could get if he
did not maintain his medication
administration.” In addition, 6 parents
felt the portal enabled them to learn
more about asthma. When asked
what they liked least about
MyAsthma, 3 parents reported

a preference for a shorter or less
frequent survey.

Asthma-Related Health Care Use

Families in the intervention group
reported fewer ED visits and
hospitalizations for asthma over

6 months than families in the control
group (3 versus 9 and 0 versus 2,
respectively) (Table 2). Only 2
intervention families reported at least
1 ED visit, compared with 6 control
families, and no intervention families
reported any hospitalizations. In
addition, children in the intervention
group had fewer visits with asthma
specialists or asthma-related primary
care visits (Table 2). When we
repeated these analyses stratified by
asthma severity to ensure that
findings were not biased by severity,
results were similar.

Medication Receipt

Children in the intervention group
received more controller medications
than children in the control group
(1.1 prescriptions for inhaled
steroids per child compared with 0.7).
In contrast, children in the control
group received more prescriptions
for oral steroids (1.0 compared with
0.4). Use of albuterol, montelukast,
and combination inhaled steroid/
long-acting B agonists was similar
between study arms (data not
shown).
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TABLE 1 Characteristics of Children and Parents in the Study

Overall Intervention Control
n 60 30 30
Child characteristics
Child age, y, mean (SD) 8.3 (1.9) 8.3 (1.9) 82 (19)
Age range 6-12 6-12 6-12
Asthma severity, n (%)
Mild 32 (53) 18 (60) 14 (47)
Moderate 25 (42) 11 (37) 14 (47)
Severe 3 (5 1) 2 (6)
Parent characteristics
Race, n (%)
Black/African American 28 (47) 13 (43) 15 (50)
White 25 (42) 13 (43) 12 (40)
Asian 3 (5 3 (10) 0 (0)
Other 4 (6) 1) 3 (10)
Hispanic 4 (6) 1.(3) 3 (10)
Relationship to child, n (%)
Mother 56 (93) 26 (87) 30 (100)
Father 3 (5 3 (10) 0 (0)
Other legal guardian 1(2) 1) 0 (0)
Education, n (%)
High school graduate or less 17 (29) 8 (26) 9 (31)
Some college/Associate’s degree 18 (30) 11 (37) 7 (24)
Bachelor’s degree or higher 24 (41) 11 (37) 13 (45)
Employment, n (%)
Working for wages 45 (75) 24 (80) 21 (70)
Working without pay 8 (13) 3 (10) 5 (17)
Unemployed 7(12) 3 (10) 4 (13)
Previous MyChart user® 8 (13) 3 (10) 5 (17)

No significant differences between intervention and control groups.
aThese parents had previously used MyChart, a patient portal with basic features including messaging and appointment
scheduling, but had not previously had access to the features of MyAsthma.

P = .2) (Table 3). Similarly, parents
in the intervention group had

a significant decrease in the number
of days of work missed relative to
controls (a relative reduction of 1.8
days per parent, P = .001). The
intervention group also had

a marginally significant relative
reduction in the proportion of
parents missing at least 1 day of
work (a relative reduction of 13
parents, or 47%, P = .07).

Days of School and Work Missed Due
to Asthma

For all measures, intervention
group children had better outcomes
than control group children. Over
the 6-month study period, children
in the intervention group had

a nonsignificant relative decrease
in the number of school days
missed compared with children in
the control group (a relative
reduction of 0.7 days per child,

TABLE 2 Asthma-Related Health Care Use Among Children in the Intervention and Control Groups
Reported at 6-mo Follow-up

Type of Visit Number and Proportion of Children With Total Count of Events
=1 Event, n (%)
Intervention, n = 26 Control, n = 27 Intervention Control
Hospitalizations 0 (0) 1(4) 0 2
ED visits 2 (8) 6 (22) 3 9
Asthma specialist visits 8 (31) 12 (44) 11 21
Primary care asthma visits 16 (62) 18 (67) 29 41

Based on parent report. Twenty-six of 30 parents in the intervention group and 27 of 30 parents in the control group
completed the 6-mo follow-up survey.
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TABLE 3 Change in Days of School and Work Missed Because of Asthma

Number and Proportion of Children/Parents Missing
=1 Day, n (%)

Mean Number of Days Missed per Child/Parent
in Each Study Arm

Intervention Control DID p? Intervention Control DID p°

Days of school missed in the past month (child)

Baseline 14 (52) 16 (57) 1.7 23

At 6 mo 7(27) 11 (41) 0.6 19

Change —7 (=25 =5 (—16) -2 (—9) 7 =11 —04 —-07 2%
Days of work missed in the past month (parent)

Baseline 12 (46) 8 (32) 1.1 0.8

At 6 mo 1(4) 10 (37) <01 1.5

Change —11 (—42) +2 (+9) —13 (—47) .07 =11 +0.7 —1.8 .001*

At baseline, n = 30 for each group. At follow-up, n = 26 for intervention, n = 27 for control. DID, difference in difference.
a From longitudinal random intercept logit models (xtlogit in Stata) with a time*study arm interaction, clustering by patient; P value is for the interaction term.
b From longitudinal random intercept negative binomial models (xtnbreg in Stata) with a time*study arm interaction, clustering by patient; P value is for the interaction term.

Asthma Control, Quality of Life, and
Parent Activation

There were no significant differences
in baseline control, quality of life, or
parent activation between the 2 study
arms (P > .2 for all comparisons.)
Through the ACT, we found that
frequency of asthma flares improved
in the intervention group relative to
the control group over time by 2.0
points on a 25-point scale (P = .02)
(Table 4). In addition, families in the
intervention group had a marginally
significant improvement in symptoms
during periods without flares.
Although a trend toward improved
quality of life in terms of daytime
symptoms and functional limitations
was observed for children receiving
the intervention, results were not
statistically significant nor were there
significant changes in parent
activation (Table 4). Results were
similar in sensitivity analyses that
excluded the 3 children with severe
persistent asthma and included level
of asthma severity as a covariate in
regression models.

DISCUSSION

This study demonstrated the
feasibility and acceptability of using
an EHR-linked patient portal to foster
ongoing SDM and improve outcomes
for children with asthma. We found
that more than half of intervention
families completed portal surveys for
at least 5 of the 6 study months and
77% completed the survey more than
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once. Ninety-two percent reported
that MyAsthma made it easier to care
for their child’s asthma and parents

reported that the portal improved
care by facilitating communication,
centralizing asthma information, and

TABLE 4 Asthma Control, Asthma-Related Quality of Life, and Parent Activation at Study Start and
Follow-up Among Intervention and Control Children

Intervention Mean Control Mean Difference in p?
(SD) (SD) Difference

Frequency of astdma flares®

Baseline 47 (3.4) 5.1 (4.4)

At 6 mo 14 (2.0) 3.8 (3.8)

Change —3.3 —13 —20 02*
Asthma symptoms while at

best®

Baseline 49 (4.5) 5.0 (5.3)

At 6 mo 2.1 (2.1) 44 (5.3)

Change —28 —06 —-22 A
Quality of life®
Nighttime symptoms

Baseline 69.3 (22.3) 63.7 (21.4)

6 mo 85.0 (19.6) 80.0 (21.3)

Change 15.7 16.3 —06 9
Daytime symptoms

Baseline 70.3 (19.9) 68.7 (23.3)

6 mo 82.3 (17.5) 76.7 (17.5)

Change 12.0 8.0 40 3
Functional limitations

Baseline 77.2 (20.4) 75.2 (21.9)

6 mo 86.5 (20.0) 80.2 (24.1)

Change 9.3 5.0 43 4
Parent activation®

Baseline 75.8 (15.6) 80.7 (19.8)

3 mo 79.0 (9.8) 79.7 (15.5)

6 mo 78.1 (72.6) 83.1 (15.9)

Change 23 24 0.1 9

At baseline, n = 30 for each group. At follow-up, n = 26 for intervention, n = 27 for control.

a From longitudinal random intercept linear regression models (xtreg in Stata) with a time*study arm interaction; P value
is for the interaction term.

b Both domains included 5 questions, scored from 0 to 5. The domain scores could range from 0 to 25, with higher scores
indicating poorer control. For the frequency of flares domain, parents reported the number of times in the past 3 months
their child had an asthma flare, a flare lasting longer than a week, started an oral steroid, stayed overnight in a hospital,
or visited the ED. For the symptoms at best domain, parents reported symptoms with light activity, running or sports, at
night, in the morning, and how often their child needed to take albuterol or other quick-relief inhaler.

¢ Quality-of-life scales. Nighttime symptoms scale included 2 questions, daytime symptoms included 2 questions, func-
tional impairment included 4 questions, all scored from 1 to 5. Domain scores were linearly transformed and could range
from 0 to 100, with higher scores indicating better functioning.

d Patient Activation included 13 questions, scored 1 to 4. Scores were transformed and could range from 0 to 100, with
higher scores indicating higher activation.
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increasing awareness of the
importance of asthma management.
Of particular importance, families
randomized to receive the
intervention experienced improved
outcomes across many study
measures.

Our results extend findings from
previous clinical trials using digital
systems to promote pediatric asthma
self-management and improve
outcomes. Multiple studies have
provided digital health tools to
families to assist with asthma
management.30-34 These
interventions variably improved
outcomes, such as activity
limitation,30 asthma symptoms/
control, 313234 and missed school.34
MyAsthma extends these studies by
prompting parents to share their
concerns about and goals for asthma
treatment with their child’s doctor,

a patient-centered approach that was
more tightly integrated with existing
office systems and may have provided
additional benefit.

Our findings also suggest several
mechanisms by which asthma
outcomes may have been improved
through the study. By receiving
regular updates on asthma control
and adherence, clinicians could
address barriers to treatment receipt
and modify treatment plans when
needed. Parents’ open-ended
responses suggest that the portal
facilitated communication with their
primary care providers, focused
attention on asthma management,
and centralized information to help
parents effectively manage their
children’s chronic condition. Perhaps
related to these tools to support
parents, children in the intervention
group received more prescriptions for
inhaled steroids and fewer for oral
steroids. Although further study is
needed to detail the portal’s
mechanism of action, the increased
use of controller medications likely
was an important approach in
limiting the consequences of

asthma flares, including poor control
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and increased use of the ED and
hospital.

Much has been written regarding the
concern that health information
technology may increase disparities
in care as more affluent families
access additional tools while lower-
income and minority groups fall
farther behind.35-37 [nstead, we
found that MyAsthma was widely
used by both suburban white families
and urban African American families
regardless of socioeconomic status.
Demographic surveys increasingly
show that minorities and those with
less education are more likely to have
smartphones38 and use them for
health-related purposes.3? In the
context of this trend, the results of
our study demonstrate, at least in this
population, the ability of digital
health tools, including portals, to
improve care and outcomes for
diverse users.

Finally, our results underscore the
value of providing decision support to
families at home in addition to
clinicians in the office. In this study,
both control and intervention families
received care at practices where
providers received decision support
through the EHR through a system
previously shown to improve the
quality of asthma care.2> Consistent
with previous studies, %49 our results
demonstrate the additional value of
decision support systems that engage
families as well as the clinical team
and justify the continued
development and evaluation of
decision support systems to foster
shared, as opposed to simply
clinician-focused, decision-making.

This study had several limitations.
First, study participants were

a convenience sample; some were
recommended by their primary care
providers and others were enrolled
based on EHR rosters. As a result and
because this study was confined to
practices within 1 health system with
an interest in improving asthma care,
this sample may not be
representative of the larger

population of children with asthma.
Nonetheless, we found that portal use
was feasible and acceptable for the
diverse group of families we enrolled,
and this intervention may be
especially relevant for the growing
number of practices focused on
improving asthma outcomes. Second,
because of the small number of
subjects in this study, randomization
did not fully balance asthma severity
between intervention and control
subjects. However, in multiple
sensitivity analyses, we found similar
results. In addition, results from
analyses comparing the change in
control within each child over the
study period consistently showed
better outcomes for the intervention
group. Third, this study involved

a portal that engaged both parents
and the clinical team. Results may not
generalize to self-management tools
for asthma that do not engage
clinicians. Fourth, the acceptability
questions had face validity, but were
not pretested or otherwise validated.
Fifth, the EHR was used to measure
the number of prescriptions received
by children in the study. This method
captured all prescriptions written by
providers within the CHOP network,
including the ED or hospital; however,
prescriptions written by outside
asthma specialists might not have
been present. Finally, clinical
outcomes were primarily based on
parent report.

CONCLUSIONS

We found that MyAsthma, an
EHR-linked SDM portal for pediatric
asthma, was feasible and acceptable
to families, and improved outcomes.
These promising early results support
the use of asthma portals tightly
integrated with office systems and
responsive to parents’ concerns

and goals to improve asthma care
and outcomes.
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