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Background

® 6.2 million US children have asthma, and adherence to daily
preventive asthma medications is only 40% or less’

® The Improving Technology Assisted Recording of Asthma

Control in Children (iTRACC) trial studied the effect of using
Bluetooth-enabled sensors on albuterol and inhaled cortico-
steroid (ICS) on asthma management over a 12 month period

(Fig 1)

® Parents, through a mobile app, and clinicians, through a web

portal, tracked caregiver-child dyad’s albuterol and daily ICS
use

Figure 1: Intervention Concept h
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Objectives

® Explore the acceptabillity of inhaler sensor monitoring among

parents of children (4-12 years old) with persistent asthma
enrolled from the intervention group of ITRACC

Methods

® Semi-structured interviews (45-60 min) designed to elicit

parent views of the technology’s compatibility with their life-
style, utility, and impact on management and health

® Recruited parents, who had >9 months of active sensor da-
ta, from the intervention group by phone 8/2018-5/2019

® Parents of the original ITRACC trial were recruited from 5
Chicago pediatric primary care or specialty clinics

® Interviews were audio-recorded, transcribed, coded by multi-

disciplinary team, and inductively analyzed using a constant
comparative approach?

Table1. Parent-child Characteristics (n=20)

Child Age, mean (SE)
Child Gender, male
Child’s Insurance
Public

Private

Parent Race

White
African-American or Black
Asian

Other

Ethnicity, Hispanic
Parent education

Graduate/advanced degree

College degree
Some college/technical degree

High school graduate/GED

Some high school

Asthma Control Test score,
mean (SE)

Parental Asthma Management
Self-Efficacy Score, mean (SE)

Pediatric Asthma Caregiver's
Quality of Life Questionnaire
Score, mean (SE)

Adherence level
Low

Medium

High

%

8.7

70

50

50

40

35

15

10

15

25

45

15

10

23.0

4.5

6.4

30

40

30

n

(0.6)

(14)

(10)

(10)

(8)
(7)
(3)
(2)
(3)

(9)
(9)
(3)
(2)
(1)

(0.7)

(0.1)

(0.3)

(6)
(8)
(6)

Table 2. Facets of Acceptability Discussed by Parents®

Themes

Compatibility
with Lifestyle

Perceived
Effectiveness

Child
Engagement

Affective
Attitude

Intervention
Coherence

Definition
How well the inter-
vention fit with the

daily lives of the
parent and child

Theme Summary

Parents overall felt the intervention
was compatible with their busy sched-
ules, daily cellphone use, and promot-
ed child engagement in asthma self-
management. Some parents reported
technological barriers when managing
asthma with multiple caregivers and
settings (e.g. grandparents, school
nurses, spouse).

The extent to which They felt improvements in manage-

the intervention is
perceived as likely
to improve child’s
asthma

ment were due to app reminders, help-
ing to establish routines for daily ICS
use, and enhance trigger awareness.
Some parents also reported that there
was no change in management be-
cause child's asthma was already well-
controlled.

The extent to which Parents described that the app pro-

the intervention en-
couraged participa-

tion of children in
asthma self-
management

How parents felt
about the interven-
tion

How much parents
understood about
the intervention
and how it worked

moted participation by having the child
track how well medications were taken
over the week and answer asthma-
related questions that were asked by
the app.

Parents expressed building confidence
and feeling security with the interven-
tion but also sometimes frustration and
anxiety with technological difficulties
with the sensors.

Most parents used the basic feature of
tracking the ICS doses for adherence
and albuterol doses for exacerbations.
While they were aware that clinicians
were monitoring the doses too, they
did not all know that clinicians were
supposed to call if adherence had ta-
pered or if albuterol had been given
frequently.

Exemplar Quotes

Mother: We're attached to our phones. You can’t miss it, it's right
there. Reminding you hey, it's time to take your medicine or hey,
he missed it this many times a week or you know hey, we noticed
he had to take his albuterol more often. | guess technology has
come a long way in helping people and the app is part of that.

Father: We have only one sensor and sometimes they might go to
their grandparent’s house and we have to carry the sensor. Usual-
ly we have two different inhalers, one we kept at my in-laws house
and one over here, but if he's using it over there, he doesn’t have
any sensor.

Mother: I'm so set now, | have a set schedule, my [child] has a little
bit more energy because now he’s getting his maintenance the
way that he should have. At first we were like, “did | give it to him?”
...life got in the way and we wouldn’t remember what we had
done, so [now] it’s like it's an automatic.

Mother: Right before we started using it he had already gone a
while without any asthma symptoms. So it's hard to say whether
this made that better or if things would have continued on the
same track even if [we're] a little more haphazard about things.

Mother: [The child] really liked it. He would sync and make sure it
showed that he did it and he’s like, “let’s look at the tips!” And he
watched the different charts. He doesn’t get a lot of screen time, so
anything that was on the phone (laughs) and it was about him, he
was pretty excited about.

Mother: It makes me feel better that someone else is watching him
saying hey, we noticed this, you need to come in or...maybe you
need to take him to the pediatrician or...hospital...it helped me feel
better that someone else is looking out for him.

Mother: Big brother is watching. We have to be good. We have to
show them we can do this.

Mother: [The sensor system] keeps you on track of your child’s
asthma. It keeps you aware of the triggers and when and where it
triggers so you can know next time how to do things differently.

Mother: | think [the sensor system] would work really well for par-
ents that don’t have a lot of structure or capability to remember. |
can't tell you how many times | forgot.

Conclusion

® Use of sensor technology was acceptable to parents, with

parents at a minimum using the tracking feature to monitor
ICS and albuterol use

® Future considerations include tailoring the intervention to
multiple caregiver scenarios and environments, like school

® Further iterations of the intervention should also target clini-

cally at-risk children with asthma, such as those with poor
asthma symptom control

Limitations

® The interviews and the iTRACC trial were limited to English-
speaking parents

® Possible selection bias in recruiting parents with 9 months of

active sensor detection for interviews, as this might miss par-
ents whom disengaged with the technology sooner

Implications for Future Research

® Clear expectations regarding when clinicians will reach out

to families and why (i.e., regarding non-adherence to daily
medications or increased rescue albuterol use) should be re-
inforced to improve parent and clinician engagement around
the technology

® Frequent check-ins with the family by a clinical team mem-

ber familiar with the app & sensors in the beginning use of
the technology to help troubleshoot technology questions
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