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ABSTRACT
Background: Many minority, urban, and socioeconomically disadvantaged children with asthma
have poor outcomes. High parental psychosocial stress is also associated with worsened
outcomes in children with asthma. Few clinical trials have examined parental behavioral health
interventions to manage psychosocial stress in this context.
Objective: The objective of this study was to compare asthma outcomes among at-risk African
American children with persistent asthma receiving guideline-based clinical care with and
without a parent-focused stress management intervention.
Design: Prospective, parallel-group, single-blind, randomized clinical trial conducted from 2015
to 2017 with follow-up at 3, 6, and 12 months.
Setting: Urban pediatric medical center.
Participants: African American parent–child dyads (children aged 4-12 years old with persistent
asthma who were receiving Medicaid). A total of 394 dyads were sequentially assessed; 135
were excluded, 42 refused participation, and 217 were enrolled.
Intervention: The Breathe With Ease: A Unique Approach to Managing Stress intervention
consisted of 4 individual sessions focusing on stress management techniques delivered by a
community wellness coach over 3 months. These sessions were supplemented for 6 months
with twice monthly group sessions, weekly text messaging, and an intervention-specific
website. The intervention was delivered in addition to guideline-based clinical care.
Main Outcome and Measures: The prespecified main outcome was asthma symptom–free days
(SFDs) in the prior 14 days by repeated measures over the 6 months after randomization
(prespecified). We hypothesized that the intervention would significantly increase SFDs vs the
comparator. The analysis was performed by intention to treat, and missing data were treated
as missing, meaning that all available data were analyzed and none were imputed. All outcomes
were obtained by participant self-report except for health care use, which was abstracted from
the electronic medical record. All computations were conducted using SAS, version 9.4. In
addition to child age and sex, any baseline covariate differing between groups (P < 0.1) was
included in the final model together with the baseline variable. For baseline demographic
outcome data analysis, we used parametric testing (chi-square) for categorical end points and
nonparametric testing (Wilcoxon test) for continuous numerical end points. For analysis of
primary and secondary outcomes, we used generalized estimating equations (GEE) to adjust for
the specified covariates and for repeated measures. In GEE model fitting, an appropriate
distribution (such as Poisson or normal) was specified in the model. For the repeated measures,
we used group assignment, visit (baseline or 3, 6, or 12 month), interaction of group and visit,
and the other specified covariates as independent variables using compound covariance
structure as residual. To test for interactions, we also analyzed the primary outcome by
prespecified subgroups.
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Results: A total of 217 parent–child dyads were randomly assigned: 107 to the intervention
group and 110 to the control group (overall mean age of children, 6.6 ± 2.3 years; 60.8% of
children were male; mean number of asthma SFDs at baseline, 9.5 ± 4.5). A total of 196 dyads
(90.3%) were followed for 12 months. The number of SFDs increased significantly from baseline
in both groups at 3, 6, and 12 months, but there were no significant differences between
groups over the first 6 months. However, when assessed at 12 months, the intervention group
had a significantly greater increase from baseline than the comparator group (2.3 ± 4.4 vs 1.5 ±
4.9; adjusted difference, 0.92; 95% CI, 0.04-1.8; P = 0.04). Intervention uptake of the one-toone sessions was high: 338 of 428 individual sessions (79%) occurred. At 6 months, 91.7% of
intervention participants were "very satisfied"; significantly more intervention participants
were engaging in stress-reducing activities at 6 months after randomization (59.1% vs 43.1%;
adjusted odds ratio, 2.11; 95% CI, 1.15-3.88).
Conclusion and Relevance: The intervention did not achieve its primary outcome of increasing
SFDs over the first 6 months after randomization. However, SFDs improved significantly in both
groups, and this improvement was sustained to a significantly greater extent in the intervention
group at 12 months. Providing psychosocial stress-management training to parents of at-risk
African American children with persistent asthma may improve the children’s outcomes.
Limitations and Subpopulation Concerns: These findings are based largely on self-reported
parent and child outcomes. Engagement in the group activities was limited. The results are not
generalizable beyond the specific population studied.
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BACKGROUND
Morbidity from pediatric asthma remains a substantial and intractable public health
challenge in the United States. Asthma is the most common, chronic pediatric disease, affecting
at least 6.3 million children younger than 18 years in 20141 and accounting for more than
600 000 emergency department (ED) visits annually.2,3 Despite evidence-based care guidelines
from the NIH,4 with documented efficacy in multiple, distinct care settings, overall national
rates of pediatric asthma attacks, ED visits, and hospitalizations have decreased only modestly.5
In addition, marked disparities in asthma care and outcomes persist, with socioeconomically
disadvantaged, urban, and minority children and adolescents continuing to receive less
guideline-based care and to incur a disproportionate share of asthma-related morbidity.2,5,6 ED
visit rates, hospitalization rates, and death rates, for example, remain significantly higher
among African American and Hispanic youth than among non-Hispanic white youth.5,7 NIH
guideline-based care improves outcomes within disadvantaged populations,8 but substantial
morbidity can remain despite optimal guideline-based care.9-11
Increased parental psychosocial stress12,13 and depression13-15 are common among
caregivers of children with asthma, and higher parental stress is associated with increased
asthma symptoms and morbidity in children.16-22 The exact mechanism is unclear but could
include immunologic23,24 or behavioral pathways.18,21 Parental stress is higher among
disadvantaged families and may disproportionately aggravate asthma.25
Federal agencies have emphasized the role of increased psychosocial stress as a
mediator of poor asthma outcomes and noted the paucity of studies of interventions using
stress management. For example, the US Environmental Protection Agency’s 2012 Coordinated
Federal Action Plan to Reduce Racial and Ethnic Asthma Disparities26 highlighted the link
between psychosocial stress and asthma morbidity, and the NIH guidelines4 urge clinicians to
assess levels of stress and, when appropriate, to make referrals to appropriate support services.
The NIH guidelines recommend 4 components for effective asthma management: (1)
assessment and monitoring, (2) education for a partnership in asthma care, (3) control of
environmental factors and comorbid conditions that affect asthma, and (4) pharmacologic
5

therapy. Psychosocial stress is included as a comorbid condition that may complicate asthma
management, with observational studies demonstrating an association between stress and
asthma morbidity. Notably, however, no specific references are provided in the NIH guidelines
for the effectiveness of stress management in asthma management, and the guidelines
explicitly state the need for clinical trials to evaluate the efficacy of stress management.
Similarly, a 2012 monograph published as part of the NIH Asthma Outcomes Workshop
emphasized the importance of measuring and addressing stress as a mediator of asthma
outcomes.27 Furthermore, parents of at-risk urban children with asthma have, themselves, cited
psychosocial stress as a barrier to the management of their children’s asthma.12,28 Low-income
parents have reported high psychological distress and have stated that efforts related to basic
needs (including paying bills, obtaining food, and ensuring personal safety) have prevented
them from focusing on nonurgent medical care.
The few studies that have attempted to mitigate parental psychosocial stress as a means
to improve pediatric asthma care and outcomes have been small29-34 and their results mixed.
For example, Celano et al29 enrolled 43 families in a study evaluating the Home-Based Family
Intervention, which addressed asthma management and stressors, and they found reduced
hospital admissions in the intervention group but no significant differences between groups in
other outcomes measured. Naar-King et al31 found that a home-based psychotherapy
intervention improved asthma management among high-risk African American adolescents.
And Seid et al33 found that a problem-solving intervention improved health-related quality of
life but that the improvements were not significantly better than a care coordination
intervention without the problem-solving component. To our knowledge, no systematic reviews
of the subject have been performed.
With broad community stakeholder input,35 we designed a multifaceted intervention
targeting the parents of low-income African American children with persistent asthma. Our
overall aim for the study was to implement and evaluate a highly collaborative,
multidimensional, culturally appropriate, and community-based asthma intervention to
augment existing guideline-based best practice. The intervention targeted the parents of at6

risk, urban, African American youth, and used individualized psychosocial stress management
and peer support. We conducted a single-blind, prospective, randomized clinical trial (RCT)
comparing the Improving Pediatric Asthma Care in the District of Columbia (IMPACT DC)
Asthma Clinic’s existing intervention of guideline-based clinical care, education, and short-term
care coordination (usual care) with usual care plus parental stress management in a cohort of
up to 250 parent–child dyads of African American youth aged 4-12 years. We approached this
overall aim through 2 specific aims.

Specific Aim 1: Measure the Uptake of Each Intervention Component by
Participants
This aim was not hypothesis driven; however, it was an important aspect of our research
question, because we designed a multimodal intervention based on input from a broad group
of stakeholders, including parents, community-based clinicians, and service providers, as well as
national experts in asthma and stress management.

Specific Aim 2: Determine the Effectiveness of a Stress Management Intervention
on Asthma Symptom–free Days
Other patient- and family-centered outcomes included parental stress, quality of life,
asthma morbidity, health care use, and medication adherence.

Primary Hypothesis
The primary hypothesis was that the number of children’s asthma symptom–free days
(SFDs) over 2 weeks (primary outcome) at 6-month follow-up would be significantly higher
among parents in Arm group 2 (usual care plus intervention) than in group 1 (usual care alone).
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PARTICIPATION OF PATIENTS AND OTHER STAKEHOLDERS
Engagement Methods
A key goal as we developed our approach to engagement was to develop a research
intervention that was responsive to patient and other stakeholder preferences and, therefore,
more likely to improve care and outcomes.36 We developed an approach to meaningfully
involve groups of stakeholders that reflected the intended users of the research results. 37,38 In
developing our engagement plan, we placed a key emphasis on the experience and perspective
of our target population (African American parents of children with asthma) in all aspects of our
work. We published a description of our engagement process through the planning phases,
highlighting the iterative process and resulting changes made to our study design and
intervention.35
Our engagement activities included 3 different groups of stakeholders, whose roles and
contributions were as follows:
1. Stakeholder Engagement Core (SEC): This group comprised 4 parents of children with
asthma as well as 6 local providers of social, medical, legal, and educational services.
Activities were overseen by a stakeholder liaison with close relationships to both the
research team and the broader Washington, DC, community. The stakeholder liaison
was a member of the study’s executive core but was a consultant rather than a hospital
employee.
2. National Advisory Core (NAC): This group comprised 4 individuals with expertise in
asthma trials among at-risk youth, psychosocial stress, and medication adherence.
3. Target population: To understand key stressors, coping strategies, and intervention
preferences, we conducted 2 focus groups and 10 one-on-one interviews (7 initial and 3
during pilot testing) with African American parents of children aged 4-12 years with
asthma.
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Stakeholder Engagement Core
Parent stakeholders were recruited by the stakeholder liaison, who was selected for this
role on the basis of her long history of community engagement related to clinical research and
other health issues. She reached out to providers to suggest potential participants and spoke
with interested parents to discuss the proposed role and assess their level of engagement. The
research team identified local community providers on the basis of their history of service and
advocacy on our topics of interest. In addition, we asked all partners to suggest other members
in order to broaden our reach beyond our longstanding partners.
It worked well to include parents in the SEC for the duration of the project and to
conduct rigorous qualitative research to ensure a broader range of perspectives. We also
sought to consider the parent perspective in the broader community context, which involved
community-based service providers. They helped us understand how local program leaders
could use the results of this study in their work.
Engagement efforts in the first year of this project were the most intensive because this
phase of the award focused on stakeholder engagement in the protocol planning process. This
iterative process strongly influenced the study design and intervention format and content.
Members of the SEC met 6 times during the first funding year. Initial meetings-oriented
participants to the project, the study team, and the role of the SEC. Subsequent meetings
focused on refining research materials and questions, reviewing and interpreting preliminary
data, and pilot testing intervention components (parent members only).
The engagement activities shifted focus after the completion of the study planning
phase. The SEC collaboratively developed an engagement rubric for the remaining phases of the
study, which is shown in Figure 1. The rubric specified the engagement principles of reciprocal
relationships, shared decision-making, co-learning, fair partnerships, trust, and transparency.
The rubric listed the stakeholders’ specific roles during each phase of the study. Because the
rubric was developed at the conclusion of the study planning phase, the tasks specified for
implementation, dissemination planning, and sustainability planning were anticipated rather
than accomplished. The rubric also specified that the SEC would meet quarterly, receive
9

monthly updates, and use workgroups to address specific issues as needed. The stakeholder
liaison created a monthly newsletter to provide updates to all stakeholders.
Figure 1. Engagement rubric developed by stakeholders

Abbreviation: SEC, Stakeholder Engagement Core.

National Advisory Core
National experts were recruited before grant submission, on the basis of their expertise
and interest in the research topic. The NAC met 3 times in the first award year and twice in
each of the subsequent years. In addition to structured meetings, members provided additional
consultations focused on specific methodological questions. The NAC was instrumental in
helping the study team contextualize proposed changes from our local engagement effort
within the broader context of pediatric asthma research. The national experts provided
perspectives based on their depth of experience, including specific methodological guidance, as
well as input on which approaches would most benefit the field of asthma research.
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Qualitative Research in Target Population
The study team conducted qualitative research within the target population of African
American families of children aged 4-12 years with asthma. This consisted of 2 focus groups and
7 initial one-on-one interviews, all conducted between August and October 2014. We then
developed the intervention and, as part of our “pilot testing,” conducted 3 additional one-onone interviews in which we asked for feedback on specific intervention components. Potential
participants were recruited from the IMPACT DC Asthma Clinic and the ED at Children’s
National Hospital. Research staff sent letters to families that had recently received care at the
IMPACT DC Asthma Clinic, and subsequently called these families to assess interest and invite
participation. In addition, families were recruited directly from the ED at the time of an acute
exacerbation. The intent for this recruitment strategy, as well as the invitation to participate in
either a focus group or individual interview, was to incorporate a broad range of parent
perspectives. The study team specifically sought to include parents who had attended a
scheduled visit at IMPACT DC, as well as parents who might be less likely to attend a scheduled
visit.
The focus groups and interviews were conducted to understand sources of stress,
coping mechanisms, and preferences for intervention content and format. They followed a
semistructured interview guide, which was reviewed and refined by the SEC to capture
complete and relevant data.
Focus group sessions and individual interviews were professionally transcribed, and
analysis was conducted using a priori codes and emergent codes from parents’ narratives.
Preliminary analysis was presented to the SEC, and implications for the study design and
intervention were discussed at length. We used the analysis and ensuing discussion to refine
the intervention, leading to an iterative process of pilot testing involving the parent members of
the SEC as well as new parents recruited from the IMPACT DC Asthma Clinic. The results of
focus groups, including African American parents and Hispanic/Latino parents, have been
published in the Journal of Child and Family Studies.39
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Key findings related to the intervention are listed here, and a comprehensive report is
included as Appendix A:
•

Parents are eager to learn new coping skills and methods for dealing with stress on an
ongoing basis, not just letting it build and build.

•

Parents consider asthma to be a key stressor and want to speak with other parents
about successful ways to manage the stress related to asthma.

•

Face-to-face interactions are preferable, and relationship building is essential.

•

A multimodal approach is preferred, including learning from peers and role playing.

Impact of Engagement
The engagement of stakeholders led to many concrete changes to the study’s primary
research question, design, process, and outcomes, as well as the understanding of results. Our
initially planned study was a prospective RCT comparing outcomes among the children in 2
groups: (1) existing IMPACT DC intervention (usual care) vs (2) usual care plus parental stress
management supplemented with bidirectional mobile health monitoring. We hypothesized that
adherence to inhaled corticosteroids (ICS) at 6-month follow-up would be significantly higher
among patients in group 2 than in group 1. We chose adherence to ICS because, of all the
elements of a complete management plan for uncontrolled asthma among urban at-risk
children, daily ICS use is the most widely studied and consistently effective.
During our initial engagement process, it became clear that parents of children with
asthma were not specifically focused on adherence to medications. Rather, their goals were for
their children to be less symptomatic and less limited by their asthma. Other stakeholders
confirmed it was more important for their patients and clients to be healthy with respect to
their asthma. Therefore, we changed the primary outcome to SFDs. In addition, feedback was
mixed regarding mobile health; some parents strongly endorsed it, whereas some expressed
strong reservations to having their medication use monitored electronically or to participating
in an intervention that emphasized using technology for communication rather than building
relationships and personal connections. Therefore, we de-emphasized technology in the final
12

intervention. In the modified study, we sought to determine the effect that a stress
management intervention had on the primary measured outcome: SFDs. Other patient- and
family-centered outcomes included parental stress, quality of life, asthma morbidity, health
care use, and medication adherence.
At the end of the planning phase, PCORI approved the following changes to the planned
study design:
1. Change from focus on adherence to ICS to focus on SFDs.
a. This change was in response to feedback from the SEC and NAC that adherence is
not a particularly patient-centered outcome. Rather, being healthy and able to
participate fully in activities is a patient-centered goal for asthma care.
b. Changing the primary outcome variable to SFDs had no negative impact on sample
size.
2. Extension of the short-term care coordination provided by the IMPACT DC Asthma Clinic
for participants in both study groups.
a. The extension was in response to the SEC and focus group/interview participants
highlighting the centrality of asthma-specific issues in their overall stress.
b. The extension addressed barriers to ongoing care, such as difficulty with follow-up
appointments and medication coverage, and followed IMPACT DC’s standard, yet
flexible, protocol.
c. This component was “light touch,” primarily via text messaging, both to prevent
phone call fatigue and to avoid interfering with our ability to detect differences
between groups.
3. Intervention emphasized peer support in one-on-one relationships and in groups.
a. Focus groups/interview participants, and SEC members strongly emphasized the
desire for social support.
b. Despite the responsiveness of this component to stakeholder feedback, the study
team had concerns about the attendance rate for group sessions and, therefore,
designed these sessions as “add-ons” to reinforce and supplement the core content
that was implemented in an individualized manner.
4. Intervention had less emphasis on technology than initially anticipated.
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a. The SEC members and focus group/interview participants provided mixed feedback
regarding social media and other technologies.
b. With decreased emphasis on adherence as a primary outcome, we no longer
emphasized tracking medications via Asthmapolis (Reciprocal Labs Corp) or other
asthma-specific monitoring tools.
5. Twelve-month follow-up interviews were considered for that subset of participants who
would reach 12-month follow-up during the initial funding period. The study team built
12-month follow-up into the protocol and planned to seek supplemental funding to
determine the impact of the intervention over a longer time. The primary analysis was
still conducted on the 6-month follow-up data.

In addition, on the basis of input from the focus groups and stakeholders, we decided to
staff the intervention with wellness coaches who were practitioners and teachers of wellness
modalities and who had experience working in the African American community in Washington,
DC. Parents emphasized the importance of nonjudgmental language regarding stress and
provided suggested wording. Furthermore, we developed the intervention to be responsive to
individual circumstances, because some parents identified asthma as a key stressor, whereas
others were only able to focus on asthma when symptoms were serious, because of other more
pressing concerns.
Stakeholder engagement provided a helpful structure for reviewing study progress and
challenges with a broad group that was highly invested in the study’s success. Although this
process required significant investment of staff time and effort, the operational benefits
included a more transparent approach to problem solving and decision-making, as well as
patient-centered strategies to recruitment and retention. Challenges included the need to
respond satisfactorily to suggestions that could not be implemented.
Stakeholders helped frame the findings so that they could be useful to other decisionmakers, including both parents and providers, in the health care setting. Stakeholders also
identified the benefits of engagement on their own personal and professional efforts. Study
investigators have committed to engaging with parents of children with asthma in the
development of research and programmatic initiatives, and have developed a Parent Advisory
14

Council for this purpose. We have shared our engagement experience with other investigators,
who are now considering similar strategies to ensuring patient-centered approaches to clinical
research.
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METHODS
Study Overview
This study was a single-blind, prospective, RCT comparing the IMPACT DC Asthma Clinic
intervention of guideline-based clinical care, education, and short-term care coordination
(usual care) with usual care plus parental stress management in a cohort of parent–child dyads.

Study Design
This study used a parallel-groups RCT design. We pursued this design for 2 reasons. First,
we needed to isolate the efficacy of the intervention, and a prospective randomized trial was
the optimal way to do this. Second, we needed to examine its efficacy above and beyond the
highly effective and validated NIH guideline-based care. Outcomes data were collected by
interviews at enrollment (baseline) and at 3, 6, and 12 months postenrollment. Baseline
interviews were primarily completed in person at the time of recruitment but could be
completed by phone within 7 business days of recruitment in response to parent preference. All
follow-up interviews were completed by phone. In addition, outcomes were abstracted from
medical records. Chart review was used to collect the health care use variables, including ED
visits, hospitalizations, and courses of systemic steroids. The vast majority of these occurred via
the resources and providers at Children’s National, and for those that did not, we asked parents
which events occurred outside of the Children’s National system.

Participants
This study enrolled African American parent–child dyads in which the parent was
defined as both a primary asthma caregiver and a legal guardian. Eligible parents met the
following criteria at recruitment:
•

self-identified as African American;

•

spoke English, to benefit from the planned intervention;

•

was the legal guardian and primary asthma caregiver of an eligible child;

•

were not enrolled in another asthma research study; and
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•

did not have an exclusionary psychiatric condition, including but not limited to
psychosis, based on the screening form at recruitment. (Specifically, our screening
procedures explicitly asked potential parental participants about their mental health
diagnoses beyond simple depression. When reported, these were reviewed with the
principal investigator, who excluded those parents with overt psychotic disorders.)

Eligible children met the following criteria:
•

parent identified as African American;

•

were aged 4-12 years inclusive at recruitment;

•

had a physician diagnosis of persistent asthma as defined by NIH criteria4;

•

had publicly financed insurance at recruitment as a proxy for low socioeconomic status
of the family;

•

were not enrolled in another asthma research study; and

•

had no chronic medical condition (other than asthma), including but not limited to
diabetes, sickle cell disease, heart disease, lung disease, or neurological disorder (this
criterion existed because other comorbidities might increase parental stress.
Specifically, our screening procedures asked explicitly about comorbid conditions in the
child participants that we believed would independently increase parental stress.
Several were explicit [eg, sickle cell disease, diabetes], whereas others were more
general [eg, heart, lung, or neurological conditions]. In the case of the latter, the few
comorbid conditions the research assistants identified were reported to the principal
investigator before enrollment and randomization. The principal investigator
determined which were exclusionary.)

Trained clinical research staff recruited eligible families from the IMPACT DC Asthma
Clinic based at Children’s National. All recruitment was conducted during clinic shifts, and the
research assistants consulted with the clinic team to determine who met the initial screening
criteria of speaking English and having a child aged 4-12 years with persistent asthma
documented by the treating clinician. Study staff approached all potential participants to
determine their interest in the study and to determine eligibility. To minimize selection bias and
ensure representativeness of participants, we screened all potentially eligible participants in
the order in which they were available for screening, which occurred after the treating clinician
17

had assessed the child’s asthma. Reasons for ineligibility were tracked to give us a clear
description of the study population. In addition, parents choosing to decline participation were
asked to provide simple demographic data and their reason for declining so that participation
bias analyses could be conducted. Our experience with recruitment and enrollment has been
reported 40.
Eligible and interested participants were invited to complete the informed consent
process in person at the end of the IMPACT DC Asthma Clinic visit. Although the consent
process needed to occur in person, the baseline interview could be completed either in person
or by phone. All participants were allowed up to 7 business days to complete the enrollment
activities, which included the informed consent process, baseline interview, and random
assignment. If a parent was interested in participating but unwilling to stay after the clinic visit
to complete the consent process, they were invited to return to the hospital to complete all
enrollment activities within 7 business days.
Participants were randomly assigned after completing the baseline interview. The
randomization process was implemented by a study coordinator who was unblinded and did
not collect outcomes data. Block randomization was carried out electronically through REDCap
(https://www.project-redcap.org/), with the block randomization scheme (ie, random blocks of
random size) determined a priori by the study statistician. This study was single blind, meaning
the study participants were informed of their group assignment. All outcomes assessments
were completed by blinded research assistants, who were not involved in the randomization
process and did not have access to the randomization status in the REDCap database.
Participants assigned to the intervention were immediately referred to a wellness coach, who
planned the one-on-one sessions. Sessions 1 and 2 were designed to occur in person and
sessions 3 and 4 to take place via phone, with flexibility based on participants’ needs. The study
coordinator also provided intervention participants with a schedule of group sessions and
access to the study website, and preprogrammed their text messages.
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Sample Size
The initial sample size was recalculated on the basis of the baseline data collected from
the first 60 participants, which revealed that the primary outcome of mean SFDs over the prior
14 days was 10.2 ± 4.1 days. The sample distribution of SFDs was not normal and approximated
a Poisson distribution. Based on this distribution, the recalculated sample size was 188 dyads to
achieve 80% power at a 0.05 significance level to detect a mean SFD ratio of 1.15. This rate ratio
would equate to a difference in SFDs of 1.5 days over 14 days. This figure exceeds what has
been deemed clinically significant.49 With an anticipated 10% attrition rate, we planned to
enroll at least 207 participants.

Comparator and Intervention
Comparator
The comparator for this study was a visit to the IMPACT DC Asthma Clinic. All
participants in the usual care and intervention groups of the study received guideline-based
care at the IMPACT DC Asthma Clinic, supplemented by 3 months of limited care-coordination
services to address barriers to care.
The comparator used the existing standard of care at the IMPACT DC Asthma Clinic.
Impact DC provides comprehensive asthma education, medical consultation, and care
coordination using a novel approach that is consistent with national guidelines for asthma care.
The clinic typically sees children within 2 weeks of an ED visit or hospitalization for an acute
exacerbation, or by referral, for a 90-minute visit during which they meet with an asthma
educator and a physician or nurse practitioner. Taking advantage of the teachable moment that
naturally occurs after the crisis of an asthma attack, clinic staff focus on 3 key elements of
asthma care:
1. Medical care
– Detailed assessment of asthma severity and control
– Education on the basic anatomy and physiology of asthma, with emphasis on its
chronic nature
19

– Prescription of controller medications, if indicated
– Device teaching (eg, metered dose inhaler, spacer, Diskus (GlaxoSmithKline),
nebulizer), as indicated
– Education on self-monitoring (by symptoms and/or peak flow measurement)
– Provision of a spacer and/or peak flow meter, as indicated
– Completion of an individualized asthma action plan
2. Environmental modification, trigger control
–
–
–
–

Education on the role of the environment and triggers in asthma
Specific education on the creation of a safe sleep zone
Provision of allergen-barrier pillow cover
Tailored education on tobacco smoke, dust, molds, pests, pets, and seasonal
allergens, individualized for the family

3. Care coordination
– Education on the role and importance of long-term asthma care with a primary care
provider (PCP)
– Creation of an individualized patient report that is forwarded to the patient’s PCP
and school nurse, as well as to the patient and family
– Completion of school forms sufficient to allow the child to receive reliever
medication at school
– Assistance with scheduling of follow-up appointments with the PCP and, as needed,
with subspecialists (eg, allergist, pulmonologist) for additional evaluation and
treatment
– Assistance with applications for prescription-assistance programs
– Referrals for financial counseling and public insurance, legal services, smoking
cessation, and other family assistance programs

The IMPACT DC Asthma Clinic intervention is short-term, with families typically only
attending 1 visit before being transitioned to their PCP. The clinic aims to transition children
from episodic acute care to longitudinal care within the primary care medical home.

Intervention
The stress management intervention was developed and refined in a previously
described process of iterative, multidimensional stakeholder engagement.35 In addition,

20

intervention components were piloted by the parent stakeholders, and the full intervention
was piloted by 3 parent–child dyads not included in the study’s analysis, allowing for minor
adjustments before full implementation.
The resulting intervention, which we called BEAMS (Breathe With Ease: A Unique
Approach to Managing Stress), was a multifaceted and parent-focused intervention to manage
psychosocial stress, reflecting the content and format preferences of our target population. The
intervention had 1 core component lasting 3 months and 2 supplemental components lasting 6
months.

Core Component: One-on-One Sessions
Each parent in the intervention group was offered 4 one-on-one sessions over the 3
months after random assignment with 1 of 2 community-wellness coaches. The coaches were
recruited on the basis of their experience using and teaching mindfulness strategies and on
their familiarity with our population of interest. The coaches were hired by the study team
specifically for this role, and the position description specified the need for at least 2-5 years of
experience promoting healthy lifestyle behaviors in community settings, including experience
as a community health worker, a practitioner of complementary and integrative therapies, or a
specialist in public health interventions or programs.
The sessions followed a highly structured curriculum developed during the stakeholder
engagement period. The topics of each session are listed in Table 1. Study participants could
decide how to time the 4 sessions within the 3-month period. The coaches recommended
conducting the first 2 sessions in person and the final 2 sessions by phone, but provided
flexibility regarding format in accordance with participant preferences. The coaches did not
provide advice about asthma care. The sessions were structured as one-on-one conversations
centered on conveying specific topical information and skills, but each conversation was
tailored and individualized to each participant’s individual circumstances.
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Table 1. Curriculum of One-on-One Sessions
Session

Topics

Skills

1: Challenges of asthma in
children and families; defining
stress; introduction to tools for
stress management

Introduction, relationship
building, stress and challenges,
managing stress

Breathing exercise

2: Introduction to mindfulness

Introduction to mindfulness,
mindful eating, meditation

Mindful eating, loving-kindness
meditation

3: How we think affects how we
feel

Positive thinking, taking care of
you, gratitude

Reframing beliefs, taking care of
you, gratitude

4: Working together with your
child

Review of each of the skills,
putting it all together, wrap-up

Breathing, mindfulness,
reframing beliefs, and gratitude
with your child

Supplemental Component: Group Sessions
The core topics were reinforced during twice-monthly group sessions conducted by the
same wellness coaches over the 6 months after random assignment. Parental participants
randomly assigned to the intervention received a schedule of these sessions, which was
presented as an expected part of participation in the intervention. Each session began with an
exercise focused in rotating order on expanding on one of the principles of the core curriculum
and the principles of good asthma care. The remainder of each session was reserved for
facilitated and open-ended discussion of participants’ stressful life circumstances. Sessions
were conducted either at the hospital or at a community location, and they occurred during
days as well as evenings to accommodate a variety of schedules.

Supplemental Component: Text-Message Reinforcement
Weekly text messages were scheduled for each intervention participant over the 6
months after random assignment. Their predefined content reinforced the core curriculum and
provided links to additional resources. Participants without cell phones received reminders by
phone call, and the informed consent document specified that charges might apply for calls
and/or text messages. Examples of messages sent to participants include:
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•
•
•
•

Have you had a chance to practice slow & deep breathing this week? You can take a few
deep breaths at any time, in any place to keep yourself calm and relaxed! Try it!
Mindfulness is the capacity to shine the light of awareness onto what’s going on here
and now.
Look up instead of looking back. Change your thoughts and change your life.
Taking care of yourself is a powerful statement. Love yourself, value yourself, appreciate
yourself.

Study Outcomes
Study outcomes are listed in Table 2, which includes a description of validated
measures. The underlying conceptual model for these outcomes is depicted in Figure 2. Briefly,
we hypothesized that, in African American parents of children with persistent asthma who
receive Medicaid, building self-efficacy for self-management of their own psychosocial stress
would improve asthma outcomes for their children. Because the underlying relationship
between parental stress and child asthma outcomes is unknown, psychosocial outcomes (eg,
parental or child depression, stress, anxiety, resilience) in parents and children were treated as
secondary outcomes and not explicitly as mediators. In Figure 2 and Table 2, they are depicted
as secondary outcomes.
Blinded research assistants performed telephone follow-up with all parents at 3, 6, and
12 months after randomization. The prespecified primary outcome was asthma SFDs in the
child during the prior 14 days over the 6 months after random assignment to a treatment group
(by repeated measures at 3 and 6 months). An asthma SFD was defined as a 24-hour period
with no signs or symptoms of asthma (ie, wheezing, coughing, tightness in the chest, or
shortness of breath).
Prespecified secondary outcomes included asthma SFDs during the prior 14 days over
the 12-month follow-up period (by repeated measures at 3, 6, and 12 months); change in
asthma SFDs from baseline at 6 months and 12 months; and asthma morbidity (eg, days and
nights of symptoms, use of reliever medication, missed school, sleep loss, parental change in
plans, activity limitation) during the prior 14 days at 6 months and 12 months. Other
prespecified secondary outcomes included unscheduled, asthma-related, health care use (eg,
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ED visits, hospitalizations, courses of systemic steroids); asthma control; reported adherence to
asthma controller medications in the past 2 days; parental stress, depression, resilience, and
quality of life; and child depression and anxiety.
Figure 2. Conceptual model of the BEAMS study

Abbreviations: AA, African American; SFD, symptom-free day.
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Table 2. Planned Study Outcomes
Outcome

Measure

Primary Outcome
SFDs at 6 mo by
repeated measures

Days with no symptoms of asthma in prior 14 d, assessed by parent
report. An asthma symptom-free day was defined as a 24-h period
with no signs or symptoms of asthma (ie, wheezing, coughing,
tightness in the chest, or shortness of breath).

Secondary Outcomes
SFDs at 12 mo by
repeated measures

Days with no symptoms of asthma in prior 14 d, assessed by parent
report

SFDs measured as
difference from
baseline at 6 and 12
mo

Days with no symptoms of asthma in prior 14 d, assessed by parent
report

Asthma morbidity

Daytime and nighttime symptoms in prior 14 d, missed school in
prior 14 d, assessed by parent report

Asthma severity

Asthma symptoms in prior 1 mo, and oral steroid use in prior year,
assessed by parent report, for those not already on NIH Step therapy

Asthma control

Asthma symptoms in prior 1 mo, and oral steroid use in prior year,
assessed by parent report, for those already on NIH Step therapy

Asthma medication
adherence and
beliefs

Use of controller medications in past 2 d, and beliefs regarding
asthma medications, assessed by parent report

Health care use

Use in 12 mo before enrollment and during follow-up period,
including emergency department visits, hospital and intensive care
unit admissions, primary care visits, and urgent care visits. Assessed
by parent report and medical record review

Exacerbations

Courses of systemic steroids; assessed by medical record review

Family stress

Stressful events in past 30 d, assessed by the Stressful Life Events
survey from the Rochester Youth Development Study

Parental stress

PSS is a widely used psychological instrument for measuring the
perception of stress. It is a measure of the degree to which situations
are perceived as stressful, including how unpredictable,
uncontrollable, and overloaded respondents find their lives. The
questions are general and, hence, are relatively free of content
specific to any subpopulation group.
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Outcome

Measure

Parental depression

CES-D is a standardized questionnaire that measures severity of
depressive symptoms. Items are rated on a 4-point Likert scale. The
CES-D has high internal consistency, adequate test–retest reliability,
and correlates well with clinical ratings of depression severity. It is
not intended to be a clinical diagnostic tool, and group averages
should be interpreted in terms of level of symptoms that accompany
depression, not in terms of rates of illness. Reliability, validity, and
factor structure are similar across a wide variety of demographic
characteristics in the general population samples tested.

Child anxiety

PROMIS Parent Proxy Anxiety: The Parent Proxy Depressive
Symptoms and Anxiety measures were developed from the existing
PROMIS pediatric self-report content domains, for use by proxy
respondents when the child is unable to complete a patient-reported
outcome instrument.

Child depression

PROMIS Parent Proxy Depressive Symptoms: The Parent Proxy
Depressive Symptoms and Anxiety measures were developed from
the existing PROMIS pediatric self-report content domains, for use by
proxy respondents when the child is unable to complete a patientreported outcome instrument.

Quality of life

PACQLQ is a short, readily administered instrument for assessing the
impact of asthma on caregivers’ (not children’s) quality of life and has
been used in many pediatric asthma studies of diverse populations.
Domain subscales include activity limitations and emotional function.
The PACQLQ is very reproducible with a low within-subject variance
that results in a high degree of reliability to detect differences in
quality of life between caregivers with different degrees of quality-oflife impairment.

Caregiver smoking
behavior

Cigarettes smoked per day, assessed by parent report

Coping strategies

Brief COPE assesses coping strategies, including several responses
relevant to effective and ineffective coping. The Brief COPE has been
used in studies of a wide range of health conditions and examines
coping in naturally occurring situations.

Mindfulness

Interpersonal Mindfulness in Parenting assesses mindful parenting,
which is conceptualized as a construct encompassing parent social
cognitions and emotions within the parenting context. Factors
include nonjudgmental receptivity, nonreactivity, present-centered
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Outcome

Measure
awareness, and attention. The measure has demonstrated reliability
and validity.

Resilience

LOT-R is a brief measure to assess individual differences in
generalized optimism vs pessimism. It has been used in research on
the behavioral, affective, and health consequences of this personality
variable, and has also been used as a continuous dimension of
variability.

Intervention
satisfaction

Satisfaction survey, qualitative evaluation

Intervention fidelity

Staff data collection

Covariates
Sociodemographics

Race, ethnicity, family history, parent education attainment,
household income

Home exposures

Exposure to environmental tobacco smoke

Health literacy

SILS is a simple instrument designed to identify patients with limited
reading ability who need help reading health-related materials. The
SILS can be used to determine limited reading ability in adults and
allows providers to target additional assessment of health literacy
skills.

Use of existing
ancillary services

Use of other social services and participation in stress management
activities

Resilience

LOT-R is a brief measure to assess individual differences in
generalized optimism vs pessimism. It has been used in research on
the behavioral, affective, and health consequences of this personality
variable, and has also been used as a continuous dimension of
variability.

Intervention
component uptake

Staff data collection

BMI

Calculated from height and weight data

Abbreviations: Brief COPE, Brief Coping Orientation to Problems Experienced; CES-D, Center for Epidemiologic
Studies Depression Scale; LOT-R, Revised Life Orientation Test; PACLQL, Pediatric Asthma Caregiver Quality-of-Life
Questionnaire; PROMIS, Patient-Reported Outcomes Measurement Information System; PSS, Perceived Stress
Scale; SFD, symptom-free day; SILS, Single-Item Literacy Screener.
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Intervention Fidelity
Before study start, wellness coaches reviewed the intervention manual and participated
in training sessions with a study clinician. Fidelity was assessed by reviewing all available audiorecorded sessions of a random 10% of participants. Two independent raters found that an
average of 93.5% of the intervention’s main points was covered.

Study Setting
All study participants were recruited from the IMPACT DC Asthma Clinic, which is a
locally based and previously validated program providing NIH guidelines–based care. By using
the IMPACT DC Asthma Clinic as the recruitment site for this study, we ensured that the
children and families of all trial participants initially received comprehensive, guideline-based
asthma care with a plan to continue it with their PCPs.
The IMPACT DC Asthma Clinic focuses on low-income, urban, and minority children with
a history of ED recidivism for asthma or other markers of poorly controlled disease. The clinic
stresses parent and child education across 4 domains: (1) proper diagnosis, (2) individualized
trigger identification and control, (3) an individualized medication plan, and (4) linkage to
ongoing primary or specialty care. The program improves adherence to controller medications,
reduces ED visits for asthma, and improves multiple measures of asthma-related quality of
life.41 The IMPACT DC Asthma Clinic provides care to more than 1000 new patients per year.
Study participants were recruited from the 2 locations of the IMPACT DC Asthma Clinic that
were operational during the recruitment period: the Children’s National ED located at the main
hospital (111 Michigan Ave, NW, Washington, DC) and the Children’s National ED located at
United Medical Center (1310 Southern Ave, SE, Washington, DC).

Study Time Frame
Follow-up interviews were conducted at 3, 6, and 12 months after enrollment. The
intervention activities were all completed within 6 months (with the core component of oneon-one sessions completed within 3 months).
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Data Collection and Sources
Blinded study staff began calling study participants 7 days before the target date of each
interview. The target window for each interview began 7 calendar days before the target date
and ended 21 days after the target date. Participants were contacted for an additional 21 days
after the target window (ie, 42 days after the target date), as needed, to complete the
interview. During the target interview, attempts were made to contact participants every other
day by phone. Letters and text messages were sent to participants who were difficult to reach.
Participants who missed a follow-up interview were recontacted for subsequent interviews
unless they requested that they not be contacted for additional interviews. Gift cards were
provided for all completed interviews, in increasing amounts to encourage study completion:
$25 for the baseline questionnaire, $35 for the 3-month questionnaire, $40 at 6 months, and
$50 at 12 months. Once enrolled in this study, participants could miss any follow-up interview
and still be considered active unless they requested not to be contacted for additional
interviews.
We achieved 90% follow-up at all points, as summarized in Table 3. No participants
withdrew from the study; however, 6 participants indicated they did not want to complete
additional follow-up interviews, so the study team stopped contacting them.
Table 3. Follow-up Data Collection
Follow-up
Interview

No. of Interviews
Expected

No. of Interviews
Completed (%)

No. of Interviews
Missed

3 mo

217

196 (90)

21

6 mo

217

195 (90)

22

12 mo

217

196 (90)

21

Analytical and Statistical Approaches
The analysis followed an intention-to-treat paradigm, with the primary analyses
conducted after 6 months’ follow-up. The complete analysis subsequently was redone once the
12-month data had been collected in blinded fashion, to account for the longer study period.
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We took this approach because our initial funding did not allow for a 12-month follow-up
period for all participants and because we were concerned about higher rates of attrition over
the longer period. However, we desired the longer follow-up to identify outcomes over a full
year, so we considered the planned 12-month analysis to be a secondary analysis. All
computations were conducted using SAS, version 9.4 (SAS Institute). In addition to child age and
sex, any baseline covariate differing between groups (P < 0.1) was to be included in the final
model together with the baseline variable.
For baseline demographic outcome data analysis, we used parametric testing (chisquare) for categorical end points and nonparametric testing (Wilcoxon test) for continuous
numerical end points. For analysis of primary and secondary outcomes, we used generalized
estimating equations (GEEs) to adjust for the specified covariates and for repeated measures. In
GEE model fitting, an appropriate distribution (eg, Poisson or normal) was specified in the
model. For the repeated measures, group (intervention vs comparator), visit (baseline or 3-, 6-,
or 12-month), interaction of group and visit, and the other specified covariates were used as
independent variables using compound covariance structure as residual. To test for
interactions, we also analyzed the primary outcome by prespecified subgroups formed by
stratifying the overall study population. All interaction analyses were hypothesis generating and
did not include a priori hypotheses. In all analyses, missing data were treated as missing and
were not imputed.

Preventing and Handling Missing Data
Clinical research staff were trained in the importance of completing all data fields. On
the basis of our prior studies, we anticipated a rate of missing data for the primary outcome of
less than 5%. We made every effort to minimize patient dropout, and we collected the reasons
for dropout when it happened. Frequent data queries enabled us to track missing data and
retrain staff as needed. Sensitivity analyses were planned to account for missing data but were
not conducted, because of minimal missing data.

30

Heterogeneity of Treatment Effects
As noted previously, we prespecified numerous potential interactions in the statistical
analysis plan we submitted to ClinicalTrials.gov. Treatment effects were examined within
prespecified stratified subgroups and interaction terms calculated.

Changes to the Original Study Protocol
IRB approval was obtained before initiation of study activities. No significant changes
were made to the study protocol once the trial began enrollment. Minor modifications included
the addition of study questionnaires, refinement of exclusion criteria, clarification of the safety
plan, clarification of definitions of adverse events and serious adverse events, revision of
sample size, invitation of control-group participants to receive intervention content after study
completion, and addition of a historical control sample to enable additional comparisons of the
study groups.
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RESULTS
Participant Flow
The CONSORT diagram for this trial is shown in Figure 3. The study team assessed 394
potential participants for eligibility, of whom 290 (73.6%) were eligible. Of the 290 eligible, 42
(14.5%) refused participation and 248 (85.5%) agreed to participate. Of those who agreed to
participate, 29 (11.7%) did not complete enrollment requirements and 2 randomization
deviations occurred, leading to 217 parent–child dyads that were consented and randomly
assigned. Both deviations involved random assignment before completion of all baseline
measures. Of the 217 randomly assigned dyads, 107 were in the intervention group and 110 in
the comparator group.
Individual potential participants could be deemed ineligible for 1 or more reasons.
Reasons for ineligibility included the following: child not covered by public insurance at
recruitment (n = 42), child not African American (n = 36), parent not African American (n = 34),
respondent not the primary caregiver (n = 13) or legal guardian (n = 12), parent did not speak
English (n = 3), or enrolled in another asthma study (n = 2). Reasons for refusal included time
commitment (n = 26), not interested in research (n = 10), or other (n = 6).
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Figure 3. CONSORT diagram

Abbreviation: FU = follow-up.
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Baseline Characteristics
Baseline characteristics of the dyads are shown in Table 4. The children’s mean age was
6.6 ± 2.3 years, and 60.8% were male. The parents’ mean age was 33.8 ± 9.5 years (median, 32;
range, 19-78), and 92.2% were female. There were no significant baseline differences between
groups in any demographic, asthma-related, or psychosocial variables. Follow-up was available
at 6 months for 195 participants (89.9%) and at 12 months for 196 participants (90.3%).

Specific Aim 1: Measure the Uptake of Each Intervention Component by
Participants
Completion of intervention sessions is shown in Table 5. Of the 107 intervention
parents, 99 (92.5%) attended the first one-on-one session with their wellness coach and 75
(70.1%) completed all 4 sessions. By contrast, only 26 parents (24.3%) attended 1 or more
group sessions, with overall attendance at each group session ranging from 0 to 3 participants.
Nearly all intervention participants (103 of 107) were sent the full complement of text
messages; 1 participant did not have a cell phone and 3 declined to receive text messages.
At the completion of the 6-month intervention, 77 of 84 participants (91.7%) were “very
satisfied” with the one-on-one sessions, and 83 of 84 (98.9%) reported they would recommend
the BEAMS study to other parents. Data were unavailable for 9 patients. When asked about the
different components of the intervention, 74% cited the one-on-one sessions as the most
helpful component, followed by 19% reporting that text messaging was the most helpful aspect
of the program.
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Table 4. Baseline Descriptive Variables of Study Population

Variable Type

All
(N = 217)

Intervention
(n = 107)

Comparator
(n = 110)

Demographic Variables
Child age, y
Mean ± SD

6.6 ± 2.3

6.8 ± 2.3

6.4 ± 2.3

Median (range)

6 (4-12)

6 (4-12)

6 (4-12)

Mean ± SD

33.8 ± 9.5

34.3 ± 10.0

33.2 ± 8.9

Median (range)

32 (19-78)

33 (19-78)

31.5 (22-67)

85 (39.2)

43 (40.2)

42 (38.2)

200 (92.2)

100 (93.5)

100 (90.9)

1 (0.5)

1 (0.9)

0 (0)

1 (0.5)

1 (0.9)

0 (0)

Grade 1-11

28 (12.9)

19 (17.8)

9 (8.2)

GED or 12th grade

85 (39.2)

41 (38.3)

44 (40.0)

Some college/ associate’s
degree

72 (33.2)

33 (30.8)

39 (35.4)

College graduate

32 (14.7)

14 (13.1)

18 (16.4)

24 (11.1)

12 (11.2)

12 (10.9)

34 (17.7)

15 (15.8)

19 (19.6)

Parent age, y

Child gender, n (%)
Female
Parent gender, n (%)
Female
Child ethnicity, n (%)
Hispanic
Parent ethnicity, n (%)
Hispanic
Parent education, n (%)

Reading ability, n (%)a
Needs assistance sometimes,
often, or always
Annual household income, n (%)b
< $5000
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All
(N = 217)

Intervention
(n = 107)

Comparator
(n = 110)

$5000-19 999

65 (33.9)

32 (33.7)

33 (34.0)

$20 000-34 999

43 (22.4)

23 (24.2)

20 (20.6)

$35 000-49 999

24 (12.5)

12 (12.6)

12 (12.4)

≥ $50 000

26 (13.5)

13 (13.7)

13 (13.4)

15 (14.0)

21 (19.1)

Variable Type

Home tobacco smoke exposure in prior month, n (%)c
Yes

36 (16.6)
Asthma Variables

Symptom-free days in past 14 days
Mean ± SD

9.5 ± 4.4

9.5 ± 4.5

9.4 ± 4.4

Median (range)

11 (0-14)

11 (0-14)

11 (0-14)

Days of albuterol use for relief of adverse effects in past 14 d
Mean ± SD

4.3 ± 4.7

4.1 ± 4.6

4.4 ± 4.9

Median (range)

2 (0-14)

3 (0-14)

2 (0-14)

Missed school days due to asthma in past 14 d
Mean ± SD

2.2 ± 2.1

2.0 ± 1.7

2.4 ± 2.4

Median (range)

2 (0-14)

2 (0-7)

2 (0-14)

Mean ± SD

17.4 ± 5.1

17.6 ± 5.2

17.2 ± 5.1

Median (range)

18 (2-27)

18 (5-27)

17.5 (2-26)

Score <20

126 (60.0)

61 (58.6)

65 (61.3)

Mean ± SD

52.5 ± 10.8

52.7 ± 10.8

52.2 ± 10.9

Median (range)

56 (19-65)

57 (19-65)

56 (20-65)

Mild persistent

147 (67.3)

70 (65.4)

77 (70.0)

Moderate persistent

64 (29.5)

33 (30.8)

31 (28.2)

Childhood Asthma Control Test score
(ages 4-11 y; n = 210)d

Quality of life (modified PACQLQ)

Asthma severity, n (%)
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All
(N = 217)

Intervention
(n = 107)

Comparator
(n = 110)

6 (2.8)

4 (3.7)

2 (1.8)

1.5 ± 1.3

1.5 ± 1.6

1.5 ± 1.1

1 (0-8)

1 (0-8)

1 (0-5)

No

154 (71.3)

77 (72.6)

77 (70.0)

Yes

62 (28.7)

29 (27.4)

33 (30.0)

Variable Type
Severe persistent

Emergency department visits in past 12 moe
Mean ± SD
Median (range)
Hospitalized in past 12 mo, n (%)e

Intensive care unit admission in past 12 mon, n (%)e
No

205 (94.9)

98 (92.4)

107 (97.3)

Yes

11 (5.1)

8 (7.6)

3 (2.7)

1.1 ± 1.0

1.1 ± 1.0

1.2 ± 1.0

Median (range)

1 (0-4)

1 (0-4)

1 (0-4)

Prescribed inhaled
corticosteroids, n (%)g

166 (76.5)

79 (73.8)

87 (79.1)

Prescribed leukotriene receptor
antagonists, n (%)g

38 (17.5)

18 (16.8)

20 (18.2)

Documented courses of systemic steroids in past 12 mof
Mean ± SD

Psychosocial Variables
Parental stress (Perceived Stress Scale)
Mean ± SD

13.2 ± 8.1

13.1 ± 7.9

13.4 ± 8.4

Median (range)

13 (0-34)

12 (0-28)

13 (0-34)

Mean ± SD

9.0 ± 6.0

8.9 ± 5.8

9.2 ± 6.2

Median (range)

7 (0-27)

7 (0-24)

8 (0-27)

Positive screen (≥ 11), n (%)

80 (36.9)

38 (35.5)

42 (38.2)

16.1 ± 3.4

16.2 ± 3.5

16.1 ± 3.3

Parental depression (CES-D-10)

Parental resilience/optimism (LOT-R)
Mean ± SD
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Variable Type
Median (range)

All
(N = 217)

Intervention
(n = 107)

Comparator
(n = 110)

16 (7-24)

16 (7-24)

16 (9-24)

Child depression (PROMIS Parent Proxy Depressive Symptoms)
Mean ± SD
Median (range)
Mild, moderate, or severe
depression (t score ≥55), n (%)

43.5 ± 8.8

42.9 ± 8.5

44.2 ± 9.1

42.1 (36.2-82.5)

36.2 (36.2-71.5)

42.1 (36.2-82.5)

25 (11.5)

10 (9.3)

15 (13.6)

45.0 ± 10.0

44.2 ± 9.8

45.8 ± 10.2

45.1 (34.6-78.8)

42.7 (34.6-78.8)

47.1 (34.6-72.3)

37 (17.2)

14 (13.1)

23 (21.1)

Child anxiety (PROMIS Parent Proxy Anxiety)
Mean ± SD
Median (range)
Mild, moderate or severe
anxiety (t score ≥55), n (%)
a

Response to “How often do you need to have someone help you when you read instructions, pamphlets, or other
written material from your doctor or pharmacy?”
b
Data missing for 25 participants.
c
Defined as “rarely,” “often,” or “daily” on either or both of the following: “How often did anyone smoke inside the
home where child usually lives?” or “How often did anyone smoke in the room where child usually sleeps?”
d
Only reported for ages 4-11 y (those eligible for Childhood Asthma Control Test).
e
Outliers removed. Outliers were defined as ≥10 emergency department visits over 12 mo, ≥5 hospitalizations over
12 mo, ≥3 pediatric intensive care unit admissions over 12 mo.
f
Defined as only those documented in the electronic medical record of Children’s National Health System.
g
Defined as reported use in the past 2 d.
Abbreviations: CES-D, Center for Epidemiologic Studies Depression Scale; GED, graduate equivalency diploma; LOTR, Revised Life Orientation Test; PACQLQ, Pediatric Asthma Caregiver Quality-of-Life Questionnaire; PROMIS,
Patient-Reported Outcomes Measurement Information System.
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Table 5. Intervention Uptake
One-on-One Sessions
Session No.

No. Expected to
Complete

No. Completed

% Completed

1

107

99

92.5

1-2

107

84

78.5

1-3

107

80

74.8

1-4

107

75

70.1

Group Sessions
No. Expected to
Participate
Group sessions

No. Participated in ≥1
Group Sessions

107

26

% Participated
24.3

Text Messages
No. Expected to
Receive Full
Complement
Text messages

107

No. Sent Full Complement
of Text Messages (balance
were completed by phone
calls)
103

% Sent

96.3

Specific Aim 2: Determine the Effectiveness of a Stress Management Intervention
on Asthma Symptom–Free Days
Primary Outcome
SFDs Over First 6 Months
Both groups had significant increases in SFDs from baseline at 3-, 6-, and 12-month
follow-up (Figure 4; Table 6). However, the intervention did not further increase SFDs over the
6 months after randomization (by repeated measures at 3 and 6 months; P = 0.93; Figure 4). In
addition, at 6 months, there was no significant difference between groups in the change from
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baseline asthma SFDs between groups (2.0 ± 4.6 vs 2.0 ± 4.5; adjusted difference, 0.1; 95% CI,
–0.73 to 0.94; P = 0.81; Table 7).
Figure 4. Mean ± SE symptom-free days in past 14 days by treatment assignment at baseline,
3-, 6-, and 12-month follow-up adjusted for child age and sex (P = 0.93 at 6 months and P =
0.35 at 12 months by repeated measures)

*P = 0.04 for comparison of treatment groups in differences in symptom-free days between 12 mo and baseline,
adjusted for child age and sex.
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Table 6. Within-Group Differences Between Baseline and 3-, 6-, and 12-Month Follow-up in
Symptom-Free Days Over the Past 14 Days, Parental Stress, and Parental Depression
Follow-up Duration vs
Baseline

Intervention
Mean (95% CI)

P

Comparator
Mean (95% CI)

P

3 mo (intervention group, n = 93; comparator group, n = 103)
Symptom-free days in
past 14 d

1.8 (0.85-2.70)

0.001

2.1 (1.24-2.93)

<0.001

Parental stress

–1.1 (–2.40 to 0.19)

0.09

–2.4 (–3.89 to –0.91)

0.002

Parental depression

–1.5 (–2.46 to –0.54)

0.002

–1.4 (–2.54 to –0.25)

0.02

6 mo (intervention group, n = 93; comparator group, n = 102)
Symptom-free days in
past 14 d

2.0 (1.09-2.97)

<0.001

2.0 (1.12-2.91)

<0.001

Parental stress

–1.5 (–2.92 to –0.11)

0.03

–3.3 (–4.70 to –1.85)

<0.001

Parental depression

–1.6 (–2.72 to –0.40)

0.01

–2.5 (–3.57 to –1.49)

<0.001

12 mo (intervention group, n = 95; comparator group, n = 101)
Symptom-free days in
past 14 d

2.3 (1.39-3.17)

<0.001

1.5 (0.56-2.49)

0.002

Parental stress

–0.2 (–1.42 to 0.98)

0.72

–3.4 (–5.07 to –1.81)

<0.001

Parental depression

–1.0 (–2.06 to 0.06)

0.06

–1.8 (–3.11 to –0.50)

0.01

Table 7. Between-Group Changes in Symptom-Free Days from Baseline, at 3-, 6-, and 12Month Follow-up
Intervention
mean ± SD

Comparator
mean ± SD

Difference (95% CI)a

Pa

3 mo (intervention group, n = 93;
comparator group, n = 103)

1.8 ± 4.5

2.1 ± 4.3

–0.08 (–0.96 to 0.81)

0.87

6 mo (intervention group, n = 93;
comparator group, n = 102)

2.0 ± 4.6

2.0 ± 4.5

0.1 (–0.73 to 0.94)

0.81

12 mo (intervention group, n = 95;
comparator group, n = 101)

2.3 ± 4.4

1.5 ± 4.9

0.92 (0.04-1.8)

0.04

Follow-up Duration vs Baseline

a

Adjusted for child age and gender.
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Secondary Outcomes
SFDs Over 12 Months and Morbidity
The intervention did not increase SFDs additionally over the 12 months after
randomization (by repeated measures at 3, 6, and 12 months; P = 0.35; Figure 4). However, at
12 months, children in the intervention group had a significantly greater increase in SFDs from
baseline compared with those in the comparator group (2.3 ± 4.4 vs 1.5 ± 4.9, adjusted
difference, 0.92; 95% CI, 0.04-1.8; P = 0.04; Figure 4; Table 7). In addition, at 6 months, parents
of children in the intervention group reported significantly fewer nights of sleep loss (0.8 ± 1.5
vs 1.2 ± 2.5; adjusted ratio, 0.57; 95% CI, 0.43-0.77; Table 8). At 12 months, parents of children
in the intervention group reported significantly fewer nights of sleep loss (1.1 ± 2.1 vs 1.4 ± 2.9;
adjusted ratio, 0.66; 95% CI, 0.51-0.86); fewer days of symptoms in their children (1.6 ± 2.4 vs
2.3 ± 3.2; adjusted ratio, 0.69; 95% CI, 0.56-0.85); fewer nights of symptoms in their children
(1.5 ± 2.3 vs 2.1 ± 3.2; adjusted ratio, 0.73; 95% CI, 0.59-0.90); and fewer days of activity
limitation for their children (1.1 ± 2.3 vs 1.7 ± 3.0; adjusted ratio, 0.74; 95% CI, 0.58-0.95).

Health Care Use and Adherence to Asthma Care
There were no significant between-group differences in the 6- or 12-month rates for ED
visits, courses of systemic steroids, or the proportion of participants hospitalized (Table 9).
There were no differences in reported use of ICS or leukotriene receptor antagonists at 6 or 12
months (Table 8). Similarly, there was no difference in reported tobacco smoke exposure at 6 or
12 months.
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Table 8. Secondary Outcomes at 6- and 12-Month Follow-up
Intervention

Outcome

Comparator

Ratio or differencea
(95% CI)

Pa

6 mo (intervention group, n = 93; comparator group, n = 102)
Days of use of quick-relief
medicine in past 14 d, mean ±
SD

3.0 ± 4.3

2.8 ± 3.6

1.16 (0.98-1.38)

0.08

Days of missed school (any
reason) in past 14 d, mean ± SD

0.7 ± 1.4

0.6 ± 1.3

1.41 (0.96-2.06)

0.08

Days of missed school (asthma)
in past 14 d, mean ± SD

1.3 ± 1.8

1.0 ± 1.3

1.74 (0.97-3.13)

0.06

Nights of sleep loss (parent) in
past 14 d, mean ± SD

0.8 ± 1.5

1.2 ± 2.5

0.57 (0.43-0.77)

< 0.01

Days of changing plans (parent)
in past 14 d, mean ± SD

0.4 ± 1.1

0.5 ± 1.1

0.74 (0.48-1.15)

0.17

Days of symptoms in past 14 d,
mean ± SD

1.8 ± 2.7

1.6 ± 2.5

1.16 (0.93-1.44)

0.18

Nights of symptoms in past 14 d,
mean ± SD

1.9 ± 3.2

1.7 ± 2.9

1.2 (0.97-1.48)

0.09

Days of activity limitation in past
14 d, mean ± SD

1.0 ± 1.7

1.4 ± 2.5

0.77 (0.6-1)

0.05

Parental stress, mean ± SD

11.4 ± 7.1

10.4 ± 7.3

1.43 (–0.21 to 3.06)

0.09

Parental depression, mean ± SD

7.4 ± 5.2

6.8 ± 4.8

0.87 (–0.31 to 2.05)

0.15

Child depression, mean ± SD

40.6 ± 7.0

41.1 ± 7.7

1 (0.96-1.05)

1.00

Child anxiety, mean ± SD

40.4 ± 7.8

42.5 ± 9.6

0.97 (0.92-1.01)

0.13

Parent resilience/ optimism,
mean ± SD

16.5 ± 4.5

16.1 ± 3.3

0.82 (–0.44 to 2.08)

0.21

Quality of life, mean ± SD

58.9 ± 8.1

57.6 ± 8.8

1.02 (0.98-1.05)

0.38

Parent use of suggested mental
health resources, no. (%)

30 (33.7)

19 (18.8)

2.17 (1.1-4.28)

0.02d

Parent currently participating in
any stress-reducing activities,
no. (%)

55 (59.1)

44 (43.1)

2.11 (1.15-3.88)

0.02

Tobacco smoke exposure, no.
(%)b

10 (11.2)

13 (13.3)

1.13 (0.35-3.62)

0.84
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Intervention

Comparator

Ratio or differencea
(95% CI)

Pa

Prescribed inhaled
corticosteroids, no. (%)c

68 (73.1)

68 (66.7)

1.46 (0.77, 2.75)

0.24

Prescribed leukotriene receptor
antagonists, no. (%)c

16 (17.2)

14 (13.7)

2.09 (0.73, 5.96)

0.16

Outcome

12 mo (intervention group, n = 95; comparator group, n = 101)
Days of use of quick-relief
medicine in past 14 d, mean ±
SD

2.9 ± 4.0

3.4 ± 4.2

0.88 (0.75, 1.03)

0.11

Days of missed school (any
reason) in past 14 d, mean ± SD

0.7 ± 1.3

0.8 ± 1.9

0.9 (0.64, 1.26)

0.53

Days of missed school (asthma)
in past 14 d

1.4 ± 1.6

2.3 ± 2.7

0.7 (0.44, 1.13)

0.14

Nights of sleep loss (parent) in
past 14 d, mean ± SD

1.1 ± 2.1

1.4 ± 2.9

0.66 (0.51, 0.86)

0.00

Days of changing plans (parent)
in past 14 d, mean ± SD

0.5 ± 1.2

0.8 ± 1.7

0.7 (0.48- 1.02)

0.06

Days of symptoms in past 14 d,
mean ± SD

1.6 ± 2.4

2.3 ± 3.2

0.69 (0.56-0.85)

0.00

Nights of symptoms in past 14 d,
mean ± SD

1.51 ± 2.3

2.1 ± 3.2

0.73 (0.59-0.9)

0.00

Days of activity limitation in past
14 d, mean ± SD

1.1 ± 2.3

1.7 ± 3.0

0.74 (0.58-0.95)

0.02

Parental stress, mean ± SD

12.6 ± 7.8

10.3 ± 7.2

2.75 (1.03-4.47)

0.002

Parental depression, mean ± SD

8.0 ± 5.8

7.6 ± 5.7

0.64 (–0.75 to 2.03)

0.36

Child depression, mean ± SD

41.2 ± 7.6

42.3 ± 9.1

0.99 (0.94-1.03)

0.56

Child anxiety, mean ± SD

41.5 ± 8.4

43.1 ± 10.2

0.98 (0.94-1.03)

0.42

Parent resilience/optimism,
mean ± SD

16.9 ± 4.1

16.7 ± 3.3

0.24 (–0.58 to 1.05)

0.57

Quality of life, mean ± SD

57.8 ± 8.4

58.1 ± 8.4

0.99 (0.95-1.03)

0.56

Parent use of suggested mental
health resources, no. (%)

28 (29.8)

28 (28.3)

1.06 (0.57-1.98)

0.85d

Parent currently participating in
any stress-reducing activities,
no. (%)

58 (61.0)

53 (52.5)

1.61 (0.87-2.97)

0.13
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Intervention

Comparator

Ratio or differencea
(95% CI)

Pa

9 (9.5)

13 (12.9)

1.17 (0.4-3.42)

0.78

Prescribed inhaled
corticosteroids, no. (%)c

61 (64.21)

55 (54.5)

1.65 (0.9-3)

0.10

Prescribed leukotriene receptor
antagonists, no. (%)c

18 (19.0)

20 (19.8)

1.1 (0.45-2.67)

0.83

Outcome
Tobacco smoke exposure, no.
(%)b

a

Adjusted for age, sex, and for baseline value (for continuous and count data). Reported as relative risk (for count
data), differences (for continuous data), and odds ratios (for bivariable data).
b
Defined as “rarely,” “often,” or “daily” on either or both of the following: “How often did anyone smoke inside the
home where child usually lives?” or “How often did anyone smoke in the room where child usually sleeps?”
c
Defined as reported use in the past 2 d.

Table 9. Unscheduled Health Care Eventsa for Asthma by Treatment Assignment Over the 6and 12-Month Follow-up Periods
Intervention
(n = 93 at 6 mo;
n = 95 at 12 mo)

Comparator
(n = 102 at 6 mo;
n = 101 at 12 mo)

Ratio
(95% CI)b

Pb

Over 6 mo

0.32 (0.77)

0.32 ± 0.68

0.88 (0.52-1.48)

0.63

Over 12 mo

0.42 (0.75)

0.33 (0.65)

1.2 (0.75-1.93)

0.44

Over 6 mo

0.29 (0.68)

0.30 (0.63)

0.99 (0.59-1.67)

0.98

Over 12 mo

0.30 (0.67)

0.26 (0.61)

1.21 (0.71-2.07)

0.48

Over 6 mo

4 (4.3)

5 (5.0)

0.7 (0.16-3.12)

0.63

Over 12 mo

9 (9.5)

7 (6.9)

1.26 (0.43-3.64)

0.67

Event

ED visits, mean ± SD

Courses of systemic
steroids, mean ± SD

Hospitalized, no. (%)

a

ED visits and hospitalizations reported as those documented in the electronic medical record of Children’s
National Health System plus parent report of events elsewhere. Steroid courses are reported as those documented
in the electronic medical record of Children’s National Health System.
b
Adjusted for child age, gender, and baseline value, and reported as relative risks for ED visits and courses of
systemic steroids, and as odds ratios for hospitalizations.
Abbreviation: ED, emergency department.

45

Stress Management Activities
At 6 months after random assignment, parents in the intervention group reported
significantly more use of stress-reducing activities (59.1% vs 43.1%; adjusted odds ratio, 2.11;
95% CI, 1.15-3.88; Table 8) and significantly more use of local mental health resources (33.7%
vs 18.8%; adjusted odds ratio, 2.17; 95% CI, 1.1-4.28) than did the comparator group.

Stress, Depression, Resilience, and Quality of Life
There were significant decreases in parental stress from baseline at 6 months in the
intervention group, and at 3, 6, and 12 months in the comparator group (Figure 5A; Table 6).
There was no significant difference between groups in reported stress at 6 months, but at 12
months, parents in the intervention group reported significantly more stress than did those in
the comparator group (12.6 ± 7.8 vs 10.3 ± 7.2; adjusted difference, 2.75; 95% CI, 1.03-4.47;
Figure 5A). There were significant decreases in adjusted parental depression from baseline to 3
and 6 months in the intervention group, and from baseline to 3, 6, and 12 months in the
comparator group (Figure 5B; Table 6). There were no significant between-group differences in
reported parental depression, resilience/optimism, or asthma-related quality of life at either 6
or 12 months. There were no significant between-group differences in reported child
depression or anxiety at either 6 or 12 months (Table 6).

Interactions
There were no significant interactions in SFDs by repeated measures over either 6 or 12
months in any of the following prespecified subgroups defined at baseline (Table 10): high vs
low parental stress, high vs low parental depression, high vs low parental resilience, child age,
parental age, and high vs low baseline Childhood Asthma Control Test.

Adverse Events
There were no adverse events.
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Figure 5. (A) Mean ± SE parental stress scores by treatment assignment at baseline, 3-, 6-, and 12-month follow-up adjusted for
parent age and sex. (B) Mean ± SE parental depression scores by treatment assignment at baseline, 3-, 6-, and 12-month followup adjusted for parent age and sex.

*

Perceived Stress Scale.
Center for Epidemiologic Studies Depression Scale-10.
+
P = 0.002 for comparison of treatment groups in differences in parental stress at 12 mo and baseline adjusted for parent age, gender and baseline.
++d
P = 0.43 for comparison of treatment groups in differences in parental depression at 12 mo and baseline adjusted for parent age, gender and baseline value.
**
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Table 10. Symptom-Free Days in Past 14 Days Stratified by Subgroup at Baseline
Follow-up Duration

Intervention

Comparator

Ratioa
(95% CI)

Pa

Interaction
P

6 Months
High parental stressb

0.90

Y (n = 103)

11.8 ± 3.2

11.3 ± 3.4

1.02 (0.9-1.15)

0.78

N (n = 114)

11.4 ± 2.9

11.6 ± 3.2

1 (0.89-1.12)

0.94

Positive parental depression screenc

0.15

Y (n = 80)

11.7 ± 3.8

11.1 ± 3.6

1.02 (0.89-1.17)

0.77

N (n = 137)

11.6 ± 2.5

11.6 ± 3.1

1 (0.9-1.11)

0.96

Parental resilience/optimism

0.75

Above median (n = 128)

11.8 ± 2.9

11.2 ± 3.4

1.03 (0.93-1.15)

0.54

Below median (n = 89)

11.4 ± 3.3

11.8 ± 3.0

0.98 (0.86-1.11)

0.76

Child age, y

>0.99

Above median (n = 126)

11.6 ± 3.1

11.4 ± 3.3

1.01 (0.91-1.13)

0.85

Below median (n = 91)

11.7 ± 3.0

11.5 ± 3.3

1.03 (0.9-1.17)

0.70

Parent age, y

0.06

Above median (n = 116)

11.1 ± 3.5

11.2 ± 3.1

1 (0.89-1.12)

0.94

Below median (n = 101)

12.2 ± 2.2

11.7 ± 3.5

1.03 (0.91-1.16)

0.62

Baseline: Childhood Asthma Control Test scored

0.36

≥20 (n = 84)

12.2 ± 2.3

12.6 ± 2.5

0.96 (0.85-1.1)

0.57

<20 (n = 126)

11.1 ± 3.5

10.6 ± 3.5

1.04 (0.93-1.17)

0.52

12 months
High parental stressb

0.79

Y (n = 103)

11.7 ± 3.1

10.8 ± 3.3

1.08 (0.96-1.22)

0.21

N (n = 114)

11.9 ± 2.7

10.9 ± 4.1

1.1 (0.98-1.23)

0.11

Positive parental depression screenc
Y (n = 80)

11.6 ± 3.6

0.28
10.7 ± 3.4

1.08 (0.94-1.24)

0.27
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Follow-up Duration
N (n = 137)

Intervention

Comparator

Ratioa
(95% CI)

Pa

12.0 ± 2.4

11.0 ± 3.9

1.09 (0.98-1.21)

0.12

Parental resilience/optimism

Interaction
P

0.85

Above median (n = 128)

12.2 ± 2.8

10.5 ± 3.9

1.13 (1.01-1.27)

0.03

Below median (n = 89)

11.4 ± 3.0

11.4 ± 3.4

1.01 (0.89-1.15)

0.88

Child age, y

0.45

Above median (n = 126)

11.8 ± 3.1

10.2 ± 4.1

1.16 (1.04-1.3)

0.01

Below median (n = 91)

11.8 ± 2.5

11.7 ± 3.0

1.02 (0.9-1.17)

0.72

Parent age, y

0.11

Above median (n = 116)

11.6 ± 3.3

10.4 ± 4.1

1.13 (1.01-1.27)

0.03

Below median (n = 101)

12.1 ± 2.2

11.4 ± 3.2

1.06 (0.94-1.2)

0.33

Baseline: Childhood Asthma Control Test scored

0.32

≥20 (n = 84)

12.3 ± 2.3

12.3 ± 2.5

1 (0.88-1.13)

0.98

<20 (n = 126)

11.3 ± 3.3

9.8 ± 4.1

1.18 (1.05-1.32)

0.01

a

Adjusted for age and gender.
High parental stress defined as Perceived Stress Scale score above normative population mean of 14.0.
c
Positive screen for parental depression defined as CES-D-10 raw score ≥11.
d
Only reported for ages 4-11 y (n = 210).
b
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DISCUSSION
Summary of Findings
The BEAMS intervention was developed by local community stakeholders and designed
to provide low-income African American parents with techniques to manage psychosocial
stress. Although the intervention was well received and strongly endorsed by participants, it did
not achieve its primary outcome of increasing SFDs over NIH-based guidelines alone in the first
6 months after random assignment to treatment groups of African American children aged 4-12
years with persistent asthma who were receiving Medicaid (Figure 4).
We hypothesized that the intervention would have its strongest effect on SFDs in the
first 6 months after randomization, and the study was designed and powered to compare SFDs
by repeated measures at 3 and 6 months. SFDs increased similarly and significantly from
baseline in both groups over the entire 12-month follow-up period, however, and the
difference in SFDs between groups only became apparent at 12 months, when the difference
from baseline was significantly greater in the intervention group. We consider the absolute
difference between the groups at 12 months (0.8 SFD) clinically meaningful.
In addition to sustaining higher SFDs at 12 months, the intervention significantly
affected other measures of asthma morbidity, including less parental sleep loss at 6 and 12
months, fewer child daytime and nighttime symptom days at 12 months, and less child activity
limitation at 12 months. Significantly more parents in the intervention group than parents in
the comparator group reported using stress-reducing activities and the suggested mental
health services at 6 months. We believe the stress management skills learned through the
intervention might have enabled parents to partner with their children in achieving these
improved outcomes.
The dramatic and sustained improvement in SFDs within both groups in the first 6
months after randomization is also notable. Such improved outcomes have been noted in
similar populations with persistent asthma by multiple measures (eg, symptoms, spirometry,
treatment step level, exhaled nitric oxide) with implementation of NIH guidelines–based care.950
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The previously validated and robust comparator used in the BEAMS study likely made it

difficult to demonstrate a significant additive effect of the BEAMS intervention over guidelinesbased care alone, until late in the follow-up period. Other studies in asthma9 and other
disorders52 have found the same challenge when existing care is highly efficacious. For example,
in a study comparing behavioral therapy plus medical therapy with medical therapy alone in
children with attention-deficit/hyperactivity disorder (ADHD), combined therapy did not
improve core ADHD symptoms compared with medical therapy alone. 52

Context for Study Results
Existing studies provide evidence of a link between parental psychosocial stress and
asthma severity in children,16-22 but this relationship is likely complex. Rand et al27 used the
model of Lazarus and Folkman43 to conceptualize stress among individuals with asthma with at
least 3 distinct domains: (1) stress-provoking factors (eg, neighborhood contextual factors,
family poverty); (2) stress-mediating factors that modify individual response (eg, innate coping
skills, support from family and peers); and (3) stress-resulting factors (eg, depression, anxiety).
Together, these factors may work through at-risk, African American parent–child dyads to
mediate a wide range of asthma outcomes in the child, including measurable physiologic
parameters (eg, humoral or airway immune response to allergens and infections, or lung
function); daily cough, wheeze, and dyspnea; exacerbations requiring systemic steroids; and
responses to therapy.23 In addition, stress may alter a parent’s perception and management of
their child’s asthma symptoms,44 accentuating or downplaying them; stress may also affect
parental beliefs regarding asthma health outcomes.45,46 Finally, parental stress and depression47
may worsen the child’s adherence to asthma medications (including ICS and asthma
management behaviors). Bartlett et al,48 for example, studied mothers of minority children with
asthma in Baltimore, Maryland, and Washington, DC, and found that maternal depressive
symptoms were strongly associated with risk for the child’s asthma medication nonadherence.
The exact mechanism underlying our finding of higher SFDs in the intervention group at
12 months is unclear. For example, there were no significant differences between groups in use
of ICS or exposure to tobacco smoke, 2 key determinants of pediatric asthma outcomes.
51

Significantly more intervention participants than comparator participants were practicing
stress-reducing activities and seeking mental health services at 6 months (Table 8).
Somewhat paradoxically, although there was a significant decrease in reported parental
stress, as measured by the Perceived Stress Scale in both groups at 6 months of follow-up,
reported stress levels increased in the intervention group by 12 months and were significantly
higher than in the comparator group (Figure 5A). This finding may be because the intervention
participants became more mindful of their stress and thus more comfortable and consistent in
reporting it when queried. Similar findings have been reported after a mindfulness-based
intervention after bariatric surgery.50 From a safety perspective, it is important to note that the
intervention did not increase reported stress or depression in either group over baseline and
that there was no significant difference between groups in reported depression (Figures 5A and
5B).
The relatively low baseline level of reported parental stress in this disadvantaged, urban
population of parents caring for children with a chronic disease is notable. In fact, reported
levels at all points were at or below the population mean for African American women.51 This
apparent paradox may represent parents’ accommodation to the stress in their lives. The
stressful circumstances that they experience (eg, financial, housing, employment, medical) may
become normalized and reported as such. The reduction in parental stress in both groups at 6
months may represent a regression to the selected and specific population’s mean, an
association with improving asthma-related health of the children, or a product of the attention
that both groups received from the guidelines-based care and the blinded follow-up at 3, 6, and
12 months.

Generalizability of the Findings
These findings are not generalizable beyond the population studied. In particular, we
cannot extrapolate them to non–African American populations, populations of higher
socioeconomic status, populations of higher educational attainment, or populations of higher
or lower baseline levels of parental stress and depression. In addition, the findings come from
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the experience of a single site with a single comparator; other sites and comparators could yield
different findings in different settings.

Implementation of Study Results
To date, the findings of the study have not been implemented locally or (to our
knowledge) elsewhere. The intervention was very well received by the target population, who
strongly endorsed the one-on-one sessions and found the intervention to be a positive
experience that they would recommend to others. Our experience hiring local wellness coaches
to implement a stress management intervention within the context of a research study was
highly positive. We believe the community orientation of the coaches led to strong rapport and
connection between the intervention staff and participants, which, in turn, led to a high level of
buy-in from participants. In addition, the close communication between the coaches and study
investigators provided appropriate supervision and promoted retention and continuity. We
believe this model could be implemented successfully in other cities or settings.

Subpopulation Considerations
In conducting the BEAMS study, we reasoned that certain subpopulations (based on
demographic, asthma-related, and psychosocial variables) might respond differently to the
intervention. We explored this possibility through a series of exploratory secondary outcomes.
Numerous subpopulations were examined through planned interaction analyses; we identified
no significant interactions (Table 10). This could be because the intervention worked similarly
among the subgroups, or because we lacked sufficient statistical power to detect the
underlying interaction.

Study Limitations
Our study has several limitations. First, it was conducted at a single site within a highly
homogeneous local population of disadvantaged, English-speaking, African American families,
and the intervention may not be generalizable to participants in other circumstances without
local adaptation. Second, all outcomes except health care use were obtained by parental report
and could not be independently validated. Third, we cannot be certain which element of the
intervention accounted for our results. We suspect it was the one-on-one sessions, because
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they occurred at high rates and were enthusiastically endorsed. Finally, the analysis was by
intention to treat, and nearly 30% of participants did not complete all 4 sessions of the core
component of the intervention.

Future Research
Next efforts will be focused on studying the core intervention modified by 1 or more of
the following: dropping the poorly attended group sessions, extending the well-received oneon-one sessions, and extending the follow-up longer than 1 year.
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CONCLUSIONS
In conclusion, the BEAMS intervention was a multifaceted, psychosocial, stress
management intervention developed with extensive engagement of the community of interest
and that targeted parents of at-risk African American children with persistent asthma. Its core
component, one-on-one sessions with wellness coaches, was implemented with high
acceptance and strong endorsement by the target parental population. When delivered in
conjunction with the initiation of NIH guidelines–based care, the intervention did not achieve
the primary outcome of improving SFDs, compared with guidelines-based care alone, when
measured over the first 6 months by repeated measures. Both the intervention and comparator
groups saw significant early improvements in SFDs. These improvements in SFDs were
sustained to a significantly greater degree in the intervention group through 12 months.
Outcomes may improve in urban African American children with persistent asthma who are
receiving Medicaid when their parents receive psychosocial stress management training. These
findings merit additional study.
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EXECUTIVE SUMMARY
IMPACT DC held a series of focus groups and conducted interviews with parents of children
who had asthma. The focus groups and interviews asked a similar set of questions, with the
interview protocols allowing for the exploration of parents’ individual experiences in greater
depth. The interviews and focus groups explored parents’ perceptions of asthma, experiences
of stress and coping, intervention preferences, and mHealth preferences. Copies of the focus
group and interview protocols are attached as Appendix 1 and Appendix 2, respectively. The
information gathered will help IMPACT DC staff develop an intervention for parents of children
with asthma aimed at improving pediatric asthma outcomes by reducing caregiver stress.
The findings are arranged according to three overarching domains: Perceptions of Stress,
Intervention Preferences, and mHealth Preferences. The themes that emerged from the data
include:

Perceptions of Stress
•
•
•
•
•
•
•

Parents used diverse vocabulary to describe “stress”
While feeling stressed accurately described parents’ emotional experiences of
pediatric asthma, using the term “stress” did not resonate with them
Pediatric asthma presented a significant stressor for parents
Having a child with asthma exacerbates stress parents experience in other domains
Parents had difficulty identifying how they coped with stress
Parents’ look to respites from childcare as opportunities for stress management
“Putting children first” represented a barrier to self-care, including stress
management

Intervention Preferences
•
•
•
•
•

Relationship building is essential
The intervention should employ a multimodal approach for delivering content
Parents desired to learn more about asthma
Parents desired to develop enhanced coping skills and were open to learning a
variety of strategies
Learning to respond to children’s emotional responses to having asthma were
important to parents
!!
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mHealth Preferences
•
•
•
•
•
•
•
•
•
•

Parents wanted to be able to access video content, preferably online
Videos should reflect parents’ experiences of raising children with asthma while
coping with other contextual stressors
Parents perceived Sensor Caps as a useful technology for gathering detailed
information about medication adherence but had concerns about privacy
Parents did not believe that recordable greeting cards would be helpful.
Online chatting was perceived as impersonal and unlikely to be a viable means of
communicating with parents
Parents may be open to receiving text messages and phone calls but these must be
grounded in relationship with intervention staff and participants
Parents opposed group texting and meeting via conference calls
Parents’ preferences for text messaging and phone calls were highly individual
Parents saw social media as a central place to access content as well as communicate
with intervention staff and participants
Parents perceived a smartphone app as an accessible means of connecting with
content and support

Detailed discussions of the methods employed for data collection and analysis as well as the
each of the themes and parents’ narratives are presented in the following pages.
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METHODS
Data Collection
IMPACT DC staff recruited participants (n = 11) through a mailer and phone call sent to recent
clinic patients. Participants (n = 4) were also recruited from among parents of patients who
presented at the emergency room for acute asthma exacerbations. This second group of
participants was purposefully recruited in an effort to “look beyond the lamppost” and gather
the perspectives of parents whose experiences often may not be represented in scientific
inquiry (Speigel, 2011). All participants were recruited from the Washington, DC metropolitan
area, identified as African American, and had at least one child between the ages 4-12 who had
asthma. The demographic characteristics of the sample are summarized below:
•
•
•
•
•
•
•
•

•

The sample was largely comprised of mothers (14 mothers, 1 father)
The average age of the participants was 37.5 years (range: 24-55 years)*
The average of indexed children was 7.4 years (range: 4-12 years)
There was no significant difference in the representation of male (n = 7) and female (n =
8) children
The majority of participants (n = 11) were currently employed but a substantial number
were not working at the time of data collection (n = 4)
Participants lived in DC (Ward 4 = 3, Ward 5 = 4, Ward 7 = 1, Ward 8 = 1) and Prince
George’s County Maryland (n = 6)
Participants and their children visited the emergency department for asthma-related
issues an average of 2.5 times during the last 12 months
Albuterol (n = 16)† and Flovent (n = 13) were the most frequently-reported asthma
medications; Singular (n = 4), Advair (n = 2), cetirizine (n = 1), Dulera (n = 1), and
fementin‡ (n = 1). Participants also included the allergy medications Flonase (n = 2) and
Zyrtec (n = 1) as part of their children’s medication regimen.
Among participants’ children, parents reported a total 7 hospital admissions in the
previous 12 months; two of the children, however, accounted for five of these visits.

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
*!Participants
†

for the first focus group were significantly older (M=44.8, SD=10.6) than the remaining participants (M=32.4,
Two parents reported that their children used both albuterol inhalers as well as albuterol nebulizer treatments
‡
The parent reported using a medication by this name but it is unclear what “fememtin” might be.
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Participants and their children visited their primary care physicians for asthma-related
issues an average of 2.7 times during the last 12 months
Participants and their children made urgent care visits for asthma-related issues an
average of 0.9 times during the last 12 months

Data for this report were collected over the course of two focus groups and seven interviews
with individual parents. The focus groups were conducted at Children’s National Medical
Center and the interviews were conducted at the hospital, parents’ homes, and by phone,
depending on parents’ preferences. The focus groups and interviews required approximately
120 minutes to complete. All data were digitally recorded and transcribed by a professional
transcription company.

Thematic Analysis
All data were scrubbed of identifying information and entered into Atlas.ti (Muhr, 2014), a
software program used for managing qualitative data and facilitating analysis. Analysis was
aimed at identifying themes among parents’ experiences of general and asthma-related
stressors, existing stress coping strategies, as well as preferences for an intervention to help
them enhance their skills for coping with stress. Analysis began with “open coding”—line-by-line
coding that identified granular aspects of parents’ perspectives and experiences. Open coding
employed both a priori codes (e.g., “stress coping”) informed by prior research and
professional experience of the investigative team as well as emergent codes (i.e.,
“hypervigilance,” “delegating asthma responsibilities to children”) that came out of parents’
narratives (Strauss & Corbin, 1990). Analysis then turned to identifying themes among parents’
experiences. Themes were isolated by looking for repetition of similar experiences across and
within cases as well as identifying similarities and differences among codes (Guest, MacQueen,
& Name, 2012).
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FINDINGS
Findings from this project are organized into three sections, reflecting the objectives of the
study. The first section describes parents’ perspectives around stress and stress management.
The following section discusses parents’ preferences for the dynamics and content of the stress
management intervention and the final section delineates participants’ reactions to a menu of
mHealth options for delivering content and facilitating communication between participants
and intervention staff.

Perceptions of Stress
Theme 1.1: Parents used diverse vocabulary to describe “stress”
Parents used diverse vocabulary to describe their emotional responses to the challenges
they experienced at the intersection of parenting, managing children’s asthma, negotiating kin
relationships, and coping with external contexts that were sometimes difficult. The word cloud
below summarizes the terms parents used to describe their stress, where the size of each word
is proportionate to how frequently it appeared in parents’ narratives:
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As the word cloud suggests, parents identified with the term “stress” to describe their
emotional experiences of balancing asthma management with other life demands. Regarding
asthma specifically, being overwhelmed, fear, fatigue, and uncertainty about how to handle
asthma described parents’ feelings in relation to asthma.

Theme 1.2: While feeling stressed accurately described parents’ emotional
experiences of pediatric asthma, using the term “stress” did not resonate with
them
Despite parents identifying stress as a salient experience, some parents resisted the idea
of having an intervention label their emotional experiences of parenting a child with asthma as
“stress.” As one mother noted,

Well I'm stressed because my child has asthma. No, I'm not. I don’t want to say-- My job
is stressing me out, not my child. So you know, he doesn't have anything to do with this,
you know what I mean? I don’t want him to feel any type of way because he has asthma,
you know what I mean?...I don’t want to stress because I don’t want him to feel me being
stressed out because of it. I don’t want him to think, like him having the asthma is like a
burden to me, or what I need to accomplish for him, or anything like that. So I don’t-- I
don’t want to call it stress.
Parents suggested highlighting coping instead of using the term stress management. As
one parents suggested:

Maybe just trying different ways to cope with it, you know what I mean? I’d rather say
cope. I don’t want to stress about it, you know.
As important as it is that the intervention reflects a nuanced understanding and responds
to the complex milieu of stressors that parents face, the narratives of the parents in this study
suggest that emphasizing coping abilities rather than focusing on the stress that they encounter
may be a way to make the intervention more palatable for parents and increase the likelihood
that they would participate. This language shift is consistent with strength-based approaches
that acknowledge and enhance existing abilities in order to promote behavioral change.
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Theme 1.3: Pediatric asthma presented a significant stressor for parents
Asthma exacerbations were especially stressful for parents. Not knowing how to help
children, fear, and managing children’s emotions contributed to parents’ stress. One parent
noted,

Your child sees you going through it. And now the panic sets in. The child is looking at
you, like, “What’s wrong mommy? What’s wrong, daddy?” Because you're scaring them.
And they’re the ones you're supposed to be caring for. So if somebody could give you a
talk to walk you through it where you can be a little more calmer, it would help.
Parents also carried chronic stress due to constant worrying about their children’s well
being. The father in the first focus group described the constant worry he experienced about
his child’s asthma,

But when I go to work, it’s murder on me, because I know what happened to my oldest
daughter when I was at work. She got sick, they had to rush her to the hospital, four days
in the hospital. Within about a three day period, she came home, went right back. So it
ended up being four days. So now, every time somebody calls and says something’s
wrong with Lauren, it could be, she could have fell, and my mind goes straight to asthma,
you know. Then they’ll say, “Oh no, it’s not her asthma, Mr. Jones. Calm down. It’s not
asthma. What I'm saying is, “Where are they taking my child? Where are they taking her?”
you know. And she could have just fell.
His narrative illustrates the constant concern that parents carry for their children’s health.
This concern may also lead parents to become hypervigilant about monitoring their children’s
health. One parent discussed how constant concern about asthma contributed to
hypervigilance,

And you know the number one priority is taking care of your child. And then you start
saying, “Well I can't get a minute in for me.” And then, something comes up for the child
again. So you get pushed down a little bit. And there's been days where, when you were
talking about the bad, I want to chuckle, because there's been days I was scared to get in
the shower. So I washed up in the sink when she was going through the [cough]. When I
hear that, oh no, I can't be in the water. Turn the water on, wet the washcloth, turn the
water off.
Asthma-related hypervigilance contributed to elevated stress levels among parents and
detracted from their abilities to take time to care for themselves.
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Theme 1.4: Having a child with asthma exacerbates stress parents experience in
other domains
Parents reported experiencing a complex web of stressors due to their children’s asthma
as well as contextual factors. Work-related stress was the most strongly endorsed stressor
among participants. Parents reported that the unpredictable nature of their children’s
conditions and the work-interruptions caused by needing to attend to asthma emergencies led
them to feel concerned about their relationships with supervisors. As one parent noted,

Like I said, I’m the one that usually have to take the one– well, I am the one that takes off
from work. And sometimes some people might be understandable, but some– I’ve been
in the situation where I’ve had a supervisor who was understandable, and I have been in
a situation where I’ve had to turn down jobs or I had to kind of– because I let them know
up front that I did have a child that can go in the hospital for a certain number of days.
Being a caregiver for a child with asthma and having to respond to children’s emergent
health needs contributed to stress related to job security, and, in turn, the economic security of
their families. For some parents, these concerns had transitioned from abstract fears to
economic realities. One mother shared,

Well, the only other stressful thing is, I guess, I want to say that I’m not making the money
that I want to make to support my kids and my bills, you know. So that’s setting me back
to move back with my mother, because of my kids being sick, especially my oldest.
Because I lost my place because I lost my job. And I wasn’t going to be able to pay my
rent working PRN. And that was very stressful. The idea of money is my main concern,
because I want to make sure that my kids have everything that they need, you know.
Parents also reported experiencing stress due to trying fit children’s medication
regimens into their daily routines, interruptions in daily routines due to asthma exacerbations,
poor quality housing with conditions that triggered children’s asthma, housing instability,
balancing working and parenting, negotiating relationships with members of their social
support systems—particularly around caregiving for their children.

Theme 1.5: Parents had difficulty identifying how they coped with stress
Parents had difficulty identifying how they coped with stress, asthma-related and
otherwise. The complex dance of balancing work, school, parenting, as well as managing
children’s asthma contributed to parents feeling that they did not have time to cope
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purposefully with the stresses they felt throughout their days. When asked how she coped with
stress, one mother expressed uncertainty,

I don’t know. I honestly don’t even know how I cope. That is a really good question. I
don’t know. I just have to do it. Like I just know it has to be done. It has to be done, or he
will be back in the emergency room. And, like it’s literally that simple for me. I have to
give him his medication, because he’s not going to tell me. He doesn’t know. He’s four.
So I have to.
Concern about children’s asthma, not knowing when children may experience another
exacerbation, as well as the effort required monitor and manage children’s asthma detracted
from parents’ abilities to monitor and respond to their own stress.

Theme 1.6: Parents’ look to respites from childcare as opportunities for stress
management
Upon further consideration, parents were able to identify a few coping strategies that
they employed. Praying, talking with family and friends, and deep breathing were identified by
a few participants. More often, however, parents identified stress management strategies that
happened when their caregiving responsibilities were relaxed, particularly when their children
were not present. One mother shared,

I definitely like to sleep and lounge and watch movies, order Chinese food, just be lazy,
just do whatever I need to do. Wash clothes, whatever I can get done that needs to be
done, I’ll get it done. You know what I mean? Hang out with my friends a little bit. But you
know, nothing major.
Similar to others, this mother used the time between when she and her child went to
sleep as an opportunity to care for herself and mange stress. Parents also looked to times when
their children would be away as opportunities to employ stress management strategies that
they did not perceive as appropriate in the presence of children. One parent shared that she
smoked marijuana occasionally:

It calms me a bit sometimes. I don’t smoke it around the children or anything like that.
But it calms me. And it helps me to think clearer. Because sometimes, I’ll panic. And I’ll
react without, you know, putting a complete thought together. And I find that if I am a bit
intoxicated, I won’t drink or smoke cigarettes or anything like that. But I do find that, with
that bit of THC in my system, I can just, you know, mellow out a little bit. And I’ve been
known to make better decisions, you know, when I’m off that THC.
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This mother used marijuana for its calming effect and believed that its anxiolytic
properties aided her decision-making. Parents also reported using tobacco, alcohol, and sex as
strategies to cope with stress. They were clear, however, that these were activities that were
best engaged in when their children were not present.
Because parents largely considered stress management strategies as those that required
an extended respite from caregiving or were not able to be accomplished while in the
presence of their children, it became necessary for them to find others who would be able to
care for their children. The majority of the participants were the primary caregivers for their
children and spent substantial time with their children. Finding childcare may be challenging
for some parents, particularly those who do not have substantial social support networks. The
problem of securing caregivers also heightened given the need for caregivers who are
knowledgeable about how to care for their children’s asthma. One mother shared an
experience that challenged her ability to trust other caregivers,

And then I get there, he’s like really gasping for air, like trying to breathe, right. So I don’t
know what’s going on. But I’m like-- At that time, I didn’t know. I was freaking out,
panicking, like “Oh my god, my baby, my baby.” And he’s wheezing and gasping for air
real bad. Like they never called an ambulance, which they should have, but they didn’t.
Finding quality childcare is a challenge for many parents, particularly when children have
health issues that require special attention. Although parents may trust that family members
and close kin have children’s best interest at heart, they may doubt their general and childspecific asthma knowledge. These concerns may lead some parents to refrain from asking for
childcare assistance, including when parents might benefit from respite to cope with stress.

Theme 1.7: “Putting children first” represented a barrier to self-care, including
stress management
In addition to it being hard to identify how they coped with stress, parents also shared
that managing stress could be challenging while caring for their children.
Parents identified with caregiving as a top priority. This led to their putting children before
themselves and their personal needs. One parent described when she encountered a
significant health issue but delayed treatment due to her desires to provide for her family and
care for her children,
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But a couple months ago, I had a collapsed lung. And I know that if-- And it was such-- I
don’t want to say it was a small pain, but I know that, if I were with-- If I’m at work and I’m
with children. So I know that, if I weren’t-- and I was working at the hospital at the time.
And I know that if I weren’t at the hospital, I probably wouldn’t have gone. And my lung
was 100 percent down in my chest. This was September of last year. And it bothers me a
bit to think that, what if I weren’t with these children? Me concentrating on them, and
their wants and their needs, supersedes what I need at the time. I mean, I couldn’t even
get-- I couldn’t even wait for the elevator to get to the emergency room to get them to
check my chest out. That’s how bad it was. It wasn’t like a pain. But it was a pain,
nonetheless. And that was just another thing I didn’t want to expose the children to. And
that’s just another example of how, sometimes, you put the children and their wants and
needs before your own personal needs. I could have died up there if I were with the
children, I could have died that day.
This mother’s narrative highlights how parents may perceive their own needs and even
physical health issues as less important than their caregiving responsibilities or their children.
While selflessness may be consistent with expectations of the parent role, her story highlights
the importance of educating and assisting parents with dealing with stress and promoting selfcare.

Preferences for the Intervention
The focus groups and interviews explored parents’ preferences for an intervention aimed at
reducing their general and asthma-related stress. Generally stated, parents preferred an
intervention that provided opportunities to develop relationships and allowed them to learn
more about stress, stress management, and their children’s asthma. Parents’ preferences for
intervention dynamics and content are discussed below.

Theme 2.1: Relationship building is essential
The salience of developing relationships emerged in several areas as parents discussed
their preferences for the intervention. Parents desired to develop a personal connection with
the other members of the group as well as the intervention facilitator. When asked about their
preferences regarding the format of the intervention, parents overwhelmingly preferred group
meetings over individual sessions. Parents noted that this group format would allow them rare
opportunities to have conversations with adults and other caregivers whose experiences were
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similar to their own. Parents believed that these groups could provide a venue where they
could learn about how to manage stress, cope with children’s asthma, as well as balance the
many—often conflicting—demands that they were facing. One parent commented,

A lot of times, people listen to what other people go through to make their situation
better, or to work on their situation or stress. Like you can be stressing about one thing, I
can be stressing about something totally different. But what you’re stressing about-- and
we’re talking about your stress-- it can help me with mine. I’m going with a different
angle on stress and not being stressed.
In addition to learning from other parents, participants also saw the groups as an
important opportunity to help other parents as well as providers learn about coping with
pediatric asthma and stress. As one parent shared,

I like [meeting with other parents]. I like to bounce ideas off of someone who, you know,
who is going through a similar situation. You know, it might be something that they know
that I don’t, and vice-versa. So I would definitely love just a peer conversation would be
great…We can just bounce ideas off of each other, bounce ideas and feelings and, you
know, what happened this day with his asthma, this, that and a third. I would love that, oh
yeah, for sure.
This narrative highlights a general preference for in-person meetings as parents believed
that these would facilitate the development of relationships with other group members. Parents
looked to the groups as opportunities to learn about asthma, share knowledge about asthma,
and compare their experiences. The groups also provided a venue for parents to give and
receive emotional support as they coped with the stresses associated with parenting a child
with asthma. Parents’ desires to exchange information and support with other parents suggests
that parents saw these groups as opportunities to build their social support networks.

Theme 2.2: The intervention should employ a multimodal approach for delivering
content
Parents looked to the groups as an opportunity to learn about stress and asthma
management and wanted a didactic approach that appealed to varying learning styles. Parents
opposed lecture-heavy sessions and instead favored framing the group sessions as discussions
among parents and the group facilitator. One parent shared,

A discussion, and people that have questions, you can answer them. And I think it should
also be, if you don’t know something, a learning experience. If you don’t know-- Like you
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could learn-- Teachers could learn about the parents, which you all need to know for
your all’s stuff. And then, if we have questions, and we need to know something about
asthma that we don’t know, we can ask you all.
In addition to group conversations about their respective experiences, parents also
shared that they would want the intervention to include videos, role-plays, and opportunities to
practice new skills during sessions.

Theme 2.3: Parents desired to learn more about asthma
One of the more salient themes arising from the data was parents’ desire to learn more
about asthma and asthma management. Throughout the focus groups and interviews, the
researcher fielded several questions about the etiology of asthma, whether it was hereditary,
and strategies for asthma management. Parents noted the importance of identifying children’s
triggers and how it helped then prevent exacerbations. As one parent shared,

It’s definitely about the triggers. Once you know your child’s triggers, and you know, you
know, what could possibly make an attack happen, you already know what to do.
Parents expressed the hope that the intervention could help other parents identify their
children’s triggers. Knowing how to manage and respond to their children’s asthma helped
parents feel more confident about providing care for their children and maintain their health.
Having knowledge about how to respond to their children helped parents feel more at ease as
they helped their child cope with a chronic illness.
Parents had several questions about asthma medications, its safety, the effects that they
had on children, and how steroid medications might affect children over time. The term,
“steroid” was associated with serious health risks, likely as a result of the public awareness
campaigns of recent decades. The father in the first focus group shared how his ideas about
ICS medications were shaped by stories about the mal-effects of steroid use among athletes.
The father in the first focus group shared how a premier football player’s story about steroid
use shaped his perceptions of ICS medications prescribed for his daughter:

See that’s why I said that, because I watched my baby go from not feeling really good.
They went through the breathing treatment, and then they gave her that. And it was like-I don’t know if you all are familiar with [Lyle] Alzado. He played with the Reds back in the
day. This guy was muscular, big and everything. He did steroids when the NFL knew
anything about it. And then, when his career was over, the guy used to say-- even at they
was all shooting pool, he just was-- he had a lot of aggression, you know. And then two
hours later, he was the life of the party, dancing and everything…He played with the
Oakland Raiders back in the day. But he hiked himself up on steroids. Every time he got
an injury, steroids was his asset.
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As some background, Lyle Alzado ultimately died at 43 years old due to a brain tumor. In
the years following his terminal diagnosis, Alzado became an outspoken opponent of anabolic
steroid use, citing them as the cause of his illness. Physicians and subsequent research,
however, have yet to find a link between anabolic steroids and the cancer to which he
succumbed. This father’s narrative illustrates the parallels that parents drew between reports of
athletes being aggressive or having unnatural amounts of energy and the immediate effects of
ICS steroids (i.e., sudden burst of energy or activity, jitteriness) that they witnessed when their
children received ICS treatments.
Whereas a few parents disclosed that they had at some time (but not currently) adjusted
their children’s medication regimens as a response to their concerns, the majority did not
report adjusting their children’s ICS or other asthma medications due to concerns about their
effects on children. Nonetheless, parents’ concerns about ICS medications suggest that the
disambiguation of ICS medication and anabolic steroids would be helpful in increasing parents’
understanding and allaying concerns about their children’s treatment.

Theme 2.4: Parents desired to develop enhanced coping skills and were open to
learning a variety of strategies
Interviews and focus groups explored parents’ perceptions of learning stress
management techniques as means to reduce their stress. The interviews and focus groups
explored parents’ interest in learning deep breathing techniques, yoga, and exercising
mindfulness. Parents were generally in favor of learning and practicing these techniques during
the intervention as well as attempting to implement them at home. Parents also shared that
they would be interested in learning other coping skills not explored explicitly during the focus
groups and interviews. One mother shared that she would be interested in learning,

How to eat right, exercise properly, even, you know, maybe some type of exercising that
you could do with your child. I know they have like yoga and baby-type thing, you know,
things like that, maybe something that you and your child could possibly do together,
just to kind of maybe ease some of the stress or what have you. I think things like that
would be definitely helpful…Deep breathing would be great. My child could use that.
Maybe he’ll calm down a little bit. But I would definitely do that.
Additionally, parents shared that they were interested in learning how to develop
workable daily schedules for their families, developing consistent daily routines, as well as
learning Zumba. One mother, however, objected to the idea of using exercise to cope with
stress, sharing,

I don’t exercise when I’m calm. I don’t know what makes these people think I’m going to
exercise when I’m stressed
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Whereas this mother’s perspective was in the minority among the opinions expressed by
other parents, it highlights that some parents may not find physical activity enjoyable or
beneficial. Her idea that she would exercise when stressed as a way to cope may also suggest
that parents viewed stress management techniques as a response to discrete stress. Helping
parents understand that the regular practice of stress management and self-care strategies can
be helpful for reducing underlying stress and reduce the impact that acute stressors might
have.

Theme 2.5: Learning to respond to children’s emotional responses to having
asthma were important to parents
Parents expressed concern about the emotional toll that asthma had on their children. In
addition to concerns about children’s well-being and their physical health, knowing that
children were experiencing emotional distress as a result of having asthma was stressful for
parents. One mother noted, this emotional burden was her primary stressor,

And no parent wants their child to sit out while other kids are playing. So yes, it’s very
stressful, because I want her to be able to do things that other normal kids do.
Some parents noted that asthma interfered with their children’s ability to participate in
vigorous physical activity, which had social implications for their peer relationships and caused
some children emotional distress. A mother described how her son’s vulnerability to asthma
triggers limited her son’s ability to participate in sports. She discussed the emotional toll that
these limitations had on both her and her son:

Because just imagine you as a young child, or young girl, young adult, with a sick
asthmatic child, you know, you can’t do the things that you want to do because he’s sick.
And you can’t really, at that point, you know, he can’t really be outside because the
pollen was too high-- because the pollen was too high or whatever. So it was-- I’m just
going to say that it was a little bit. But I got over it, because I love my child. I mean, you
know, I got over the little bit of depression. And then watching other people with their
kids, and there’s nothing wrong with their kids, no asthma, no nothing… And I didn’t
want my child or my kids to be feeling sad, or feeling like they can’t do anything because
they got asthma. Because that’s how my oldest feels now, that when he gets sick, he gets
real depressed because he can’t go outside with his friends. And he can’t go play
football and go to football practice, because he plays football for the county. And he
gets all depressed. And it’s like, “Okay, Thomas, I know that you understand that you
have asthma.” And I always tell him, like, “I don’t want to see you get very sick and I never
get to see you again. So you’re going to have to stand in here and take this medicine.
And you’re going to have to get yourself together.” But you know, it’s hard.
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Her narrative highlights that parents helped children cope with these limitations by
reminding them of the consequences of overexertion and encouraging them. Another mother’s
statement reinforced this sentiment,

He wants to play sports, and he can’t. And that really bothers him that he can’t play
sports the way he wants. He’d like to play football, and he’d love to play basketball…I just
explained it to him. And he know, I’ll be like, “You want your nose to be bleeding? You
want to have to go to the hospital, be on the machines? They may have to keep you.” I
explained to him, and he just listens. You know, he listens well.
Parents also discussed helping their children find alternative activities (i.e., board games,
video games, physical activity requiring less aerobic exertion), encouraging children, and
spending more time with parents as ways that they helped their children cope with the social
implications of having asthma. Despite the strategies that parents employed to help their
children cope with the emotional aspects of having a chronic illness, they acknowledged that
children may feel frustration and sadness about not being able to play in the same way as other
children. One mother described,

So a lot of times, she don’t go swimming because of the asthma. So she’ll feel like don’t
nobody care about her or love her like they love my oldest daughter. Everybody care,
loves you the same. It’s just you have asthma, so your activity is very limited.
Parents suggested that the intervention could help parents learn how to help their
children through these difficult moments. As one mother recommended that the intervention
include a “stress manual” and instruction about how to help parents cope with their own stress
as well as that of their children.

mHealth Preferences
Maintaining communication with participants between sessions represents an important
opportunity to provide support for parents as they cope with everyday stressors and those
related to caring for children with chronic illness. The focus groups and interviews explored
several technology modalities to facilitate this communication. These mHealth options are
divided into three categories: unidirectional and bidirectional modalities as well as integrative
platforms.

Unidirectional Modalities
Unidirectional modalities are those that allow for information to be communicated either from
intervention staff to participants or from participants to intervention staff. The unidirectional
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modalities explored in this analysis include delivering video content, recordable greeting
cards, and using sensor caps to monitor medication usage.

Theme 3.1: Parents wanted to be able to access video content, preferably online
Overall, parents desired to have video resources available to reinforce intervention
content. Videos were seen as a way to demonstrate stress and asthma management skills,
opportunities to engage in a guided stress-reduction exercise (i.e., yoga, deep breathing,
guided imagery), as well as learn about strategies that other parents have employed to cope
with asthma and stress. Parents generally preferred having video content available online as
this provided the greatest ease of access across settings. One parent noted that:

To be truthful, I’d probably use the YouTube more than I’d use the DVD. Because
YouTube, because I can get on my phone and I can pull it up. It’s accessibility. And I can
be just probably sitting here or somewhere and, hey, let me look at this right fast.
Most parents indicated that they would access the YouTube content using smart phones
or computers. Whereas concerns about the cost of streaming data over these devices did not
arise among parents’ discussions, a small group of parents noted that they were not frequent
internet users and would be unlikely to access content online. Instead, they preferred to access
content via DVD’s:

Okay, well, I would have two. My favorite would be the DVD, just in case if there was a
retreat, so that the learning of yoga and breathing management, and all that kind of stuff.
Plus the learning more of asthma visually, by hearing and seeing it on the DVD.
Concerns about internet accessibility, familiarity with internet browsing, and internet
usage as a part of their daily routines contributed the minority preference for DVD content.
These opinions were most represented among participants in the first focus group, which had
an average age, which may suggest that older parents may prefer receiving video content via
physical media while the preference of younger parents is for digital content.

Theme 3.2: Videos should reflect parents’ experiences of raising children with
asthma while coping with other contextual stressors
Regardless of the media format, it was most important to parents that videos reflected
experiences and people to whom they could relate. One mother shared:

And if it were like-- If it were like specialized-- If there was a YouTube channel offered to
me, and it happened to show a 29 year-old black mom with two boys, and her youngest
son has asthma, I would be inclined to watch it, because I can relate… I think people will
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be more susceptible to wanting to listen to something like that if it related to them. Like if
there’s a, you know, a 42 year-old Indian woman with a child with a heart condition, or
something like that, I wouldn’t mind, you know, watching how she dealt with that stress,
because her child is going through something that’s life-threatening too. And she has-how do you manage this? I would be inclined.
Parents desired media that was relevant to their lived experiences. This mother’s
discussion highlights that videos should be closely targeted around participant experiences of
caring for children with asthma and coping with stress. Parents preferred that these videos
include vignettes where parents share their experiences coping with similar stressors and living
in similar contexts as those they face.

Theme 3.3: Parents perceived Sensor Caps as a useful technology for gathering
detailed information about medication adherence but had concerns about privacy
Sensor caps (i.e., Propeller) that fit onto asthma medication delivery devices represent an
opportunity for intervention staff to monitor use remotely. Parents understood how the
monitoring data afforded by the sensor caps would be useful to the study team an also thought
that this information would be helpful to them. One mother noted,

Yeah, I want like a whole calendar. I want like detailed information. You know, if
something like that were to be offered, I would want like detailed information, how many
pumps he took, and what time, you know. If he was using too much, I want to know that
you guys know. I want detailed information. Whatever you guys know, whatever
information you gather from that new device, I would want to be privy to.
Just as the study team would use sensor cap data to monitor medication usage, sensor
cap data represented another opportunity for them monitor and manage adherence their
children’s medication regimens. This was especially important as children grew older and
became the primary persons responsible for administering emergency and controller
medications.
Whereas parents appreciated the detailed monitoring afforded by sensor caps, they
were concerned about how this information would be used, particularly if it could precipitate
mandated reporting. The same mother who endorsed the usefulness of the sensor cap data
also expressed her reservations:

You know, that’s something that someone has to worry about. I mean what if your child is
playing with the asthma pump or something, and they just like spray it around the room
like air freshener, you know? Do I have to worry about a CPS visit? That’s just the main
thing. But I think it’s cute.
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The mixed perceptions of usefulness and concerns about reporting suggest that
interventionists carefully consider and explain how the information gathered through the
sensor cap will be used. It also suggests that parents will be most amenable to this aspect of the
intervention if the sensor cap data will be used to initiate contact to check on the well-being of
their children (i.e., if sensor data indicated a high frequency of emergency medication usage or
suboptimal usage of controller medications).

Theme 3.4: Parents did not believe that recordable greeting cards would be
helpful.
The focus group and interview protocol probed parents’ perceptions of using
recordable greeting cards to record encouraging messages that they could listen to in
moments where they felt stressed. Whereas a few parents thought that these might be helpful,
the general consensus was that greeting cards would not become a viable stress management
resource for them. Several parents echoed the sentiment expressed by one mother,

“I don’t like the-- what was-- the greeting card.”
Parents thought that they might misplace or discard the greeting card. One parent also
expressed a concern that others might find the greeting card, listen to its contents, and that she
would be embarrassed.
Bidirectional Modalities
In contrast to unidirectional modalities, bidirectional modalities allowed parents and
intervention staff to exchange communication iteratively and, depending on the modality, allow
for either synchronous or asynchronous dialogue. Online chats, texting, and phone calls were
considered during the interviews and focus groups.

Theme 3.5: Online chatting was perceived as impersonal and unlikely to be a
viable means of communicating with parents
Parents expressed ambivalence and opposition to having online chats with intervention
staff and other participants. Although convenience and nostalgia were cited as reasons that
online chatting might be interesting, none of the parents endorsed online chatting as a
preferred modality to host the intervention. Having discussed texting and talking on the phone
earlier during the focus group, one mother expressed concern that online chatting seemed
impersonal:

Because, you know, the next couple I guess like topics all kind of coincide with the
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impersonal feeling that, you know, I kind of see coming up. Like I don’t want to chat with
you online. I don’t want to text message the meeting leader. I don’t want to have a phone
conference. I want to sit down, and I want to smell your breath, and I want to know what
happened to your child when they went to school last Friday, and you had to call the
ambulance. I want to know how scared you were. I want to know how you dealt with it, so
that if it happens-- not if, but nine times out of ten, when it happens, I’ll know how Ms.
Brenda dealt with it, because you know-- yes Ms. Brenda. But I know how Ms. Brenda
dealt with it, because we talked about it.
This mother’s objection to online chatting echoes parents desires for an intervention that
fostered relationships. In addition to being slightly outdated, parents did not believe that
online chatting was a modality that would facilitate relationship building in the way that they
desired.

Theme 3.6: Parents may be open to receiving text messages and phone calls but
these must be grounded in relationship with intervention staff and participants
Texting was presented to parents as an option for communicating with intervention staff
and other group members between sessions. Parents’ perceptions of dialoguing about stress
and asthma via text messages hinged on the relationships they formed with group leaders and
other participants. As one mother said,

That would be wonderful to get a text like that that I could use, because that would make
a person feel as though, you know, somebody’s thinking about you.
Parents believed that receiving a text from a person whom they trusted and believed
were concerned about their well-being as well as their children’s health would provide
meaningful support as they balanced life stressors with asthma management. This remark also
highlights the potential of the intervention to increase parents’ perceived social support, which
has the potential to contribute to lower levels of chronic stress.
In addition to feeling connected to intervention staff, parents valued the perspectives of
professionals who could provide guidance about strategies for asthma and stress
management. Parents saw text messaging as an opportunity to be reminded of intervention
content and thought that they may be impactful in helping parents cope with stressors. A
participant remarked,

You mentioned sometimes texting in between-- Like one text can go a long way
sometimes. So even, you’re still doing a one-on-one, but maybe an additional text every
once in a while can be like, “Oh, that was a good reminder that I need to have more
confidence in myself, be back on track, even though it’s a stressful day,” kind of thing.
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Theme 3.7: Parents opposed group texting and meeting via conference calls
Despite parents’ openness to exchanging text messages with intervention staff, they
were generally opposed to participating group text dialogues due to concerns about who
might be reading information they send and frustrations arising from receiving unwanted
messages. Given these factors, parents may also be less likely to participate in dialogues held
via text. As the father in the first focus group noted,

I wouldn’t-- I don’t know about that, because when you text different-- Like when people
send me stuff, like invitations and group texts, it goes to different people’s phone. And I
don’t know-- People like, “Who is this?” You don’t know who it is. Then they will be
texting my phone back. But, like, say if you sent it to one person, everybody’s going to
get that. And they’re going to have my number. And like, “Who is this?”
Group texting introduced concerns about not knowing who else was included on the
group texting string, maintaining their privacy, as well as the volume of texts that could follow
contributed to parents’ reservations about participating in group texts. Similar to the findings
regarding group texting, parents were generally not interested in conference calls including a
facilitator and other participants. Instead, they preferred one-on-one conversations with
facilitators.

Theme 3.8: Parents’ preferences for text messaging and phone calls were highly
individual
The acceptability of communicating via phone followed a pattern similar to texting.
Whereas some parents preferred exchanging text messages, others preferred talking on the
phone with intervention staff. Parents who preferred phone calls over texting perceived phone
conversations as being more personal than text messaging. One parent noted that,

Hearing someone’s voice— I think, kind of soothes people, you know what I mean? So I
think that would be good.
In sum, parents generally agreed in their preferences for individual text messages and
phone calls over against online chats, group texts, and conference calls. There was, however,
less consensus about whether parents preferred synchronous or asynchronous modalities. This
suggests that parents’ opinions of communicating via texting and phone calls may largely be
due to individual preferences. Thus, the stress management intervention should be flexible to
communicate with parents via both modalities according to their preferences.
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Integrative mHealth Modalities
The interviews and focus groups also collected data about the acceptability of platforms
that could support both the unidirectional and bidirectional transfer of information. The
possibilities of using a smartphone app as well as social media platforms were discussed and
both were generally received well. Parents’ perspectives about smartphone apps and social
media are discussed in more depth below.

Theme 3.9: Parents perceived a smartphone app as an accessible means of
connecting with content and support
Participants generally desired to be able to access intervention material via smartphones.
Smartphone apps were popular among parents because most had smartphones, downloading
the app would be relatively easy, and it would be convenient to use it when necessary. When
describing possible functionalities of the smartphone app, the interviewer told participants that
a smartphone app could have a stress assessment, videos illustrating stress management
techniques, guided breathing and mindfulness exercises, as well as provide a venue where
participants could text intervention staff for additional support. Parents noted that accessibility
was a primary advantage of the smartphone app,

And like the app and stuff like that, you know, because you can have like stress at work,
stress at home, stress here, stress there. Okay, well this is what it is today. And then you
come up with all of these different things, and you’re like, “Okay, well this is pertaining to
me. Well, you know, sometimes I feel like that.” So you’ll be able to click and see more
variety.
Smartphone apps would allow parents to access a variety of content and choose which
resources they would like to use to help them cope with stress. Whereas the ubiquity of
smartphones and established usage patterns contribute to the accessibility of smartphone
apps, some parents may not use apps or it may be forgotten among other apps. As one parent
noted,

I would probably even forget that it’s on my phone, because I don’t-- I’m not that big of
an app-- you know what I mean? So I just have a couple on my phone. I don’t have too
many. But I would honestly probably forget that it’s on my phone, yeah.
Parents also discussed smartphone access and data usage limitations as reasons that
that smartphone apps may not be the most desirable platform for delivering content and
communicating with parents.
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Theme 3.10: Parents saw social media as a central place to access content as well
as communicate with intervention staff and participants
Similarly, social media platforms (i.e., Facebook, Instagram, Twitter, Pinterest) offer
opportunities for parents to access material and communicate with intervention staff. Many
parents shared that they were members of at least one social media site and although many
parents accessed social media sites through smartphones, these platforms could also be
accessed by internet. Parents described using social media to access online content. As one
mother noted,

I read stuff online. But it’s like you’re just going from here to there to here to there. So if
something pretty much captures your attention, or you might be going through
something, because this is like a lot of-- like especially Instagram, you’re always seeing,
like, people posting, pictures, or some people would-- Like well they have been posting
like inspirational things, different things like that, little messages. You may read through
that. So if you come past something that’s like pertaining to you as far as your child or
how to deal with stress, you’re like, “Oh, okay. Well let me click on that link real quick, see
where that’s going to take me.” And then, that’ll give you the “Okay, hey, they have this?”
So then you’re like more into, “Okay, well let me go ahead and follow them. We’ll do this
and the other.” So I make sure I look at this, because I know that I have an issue with this.
And this will probably help me, as far as my child and me, and our health, and stuff like
that.
This pattern for accessing information suggests that intervention could use their social
media sites as venues to cultivate Internet content around children’s asthma, asthma
management, and stress management. This content will have been vetted by intervention staff
and will provide a central location for parent to access intervention material and resources.
Social media also offers opportunities for parents and intervention staff to dialogue
about asthma and stress management. Parents shared that intervention staff could post content
and invite parents to respond. One mother shared,

You could just make a random post. Like their school, I was thinking about it because
their school has a website page for the parents. So we can interact on the Facebook
webpage, and parents, we can just– we post different topics, and other parents they put
in there. And it’s a dialogue back and forth. They’ll say one topic, and it’ll start it off, and
other people respond.
Parents appreciated the opportunity to both access information and contribute
resources and insights to the online communities. Uploading pictures, inspirational quotes, and
responding to other parents were cited as ways that they might participate use the PCORI
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Stress & Asthma Management Study social media sites. A mother shared,

You all could add on Instagram or something. You all could add your own name. You all
could have IMPACT DC Stress, and for all the stress people, they could just click on it and
hand you. And they could upload like pictures and stuff, or quotes every day.
It is important to note that parents largely discussed asynchronous bidirectional
communication through social media. Although some of these platforms (i.e., Facebook) had
synchronous chatting capabilities, parents noted that these were outdated means of
communicating and that they did not use them often.
Despite the acceptability of some bidirectional and integrative modalities, it is important
to acknowledge the salience of parents’ preference for meeting in person above mHealth
options. The mHealth options presented encountered the common criticism that they were
“impersonal” and did not allow parents to form intimate relationships with other parents and
intervention staff. One mother conceded that phone conversations might be useful for
delivering some content but emphasized the importance of creating a space where parents can
meet in person,

Okay, on the phone is cool. And sometimes you could have litte sessions, like a class,
have the parents come in, you know, have a little snack of some form, some cookies,
coffee, you know. You sit down and talk and get everybody talking about how they feel
about it, how they feel dealing with it. Do things like that. Just like I said, there’s
numerous of things you could do to keep from getting stressed…[there’s] a whole lot we
could talk about, the children, the asthma, express yourself how you feel, what happened
with you today, there’s a lot of things you can communicate about.
Parents desired an intervention that allowed them to connect with other parents who
were coping with the stresses related to having a child with asthma as well as other contextual
contexts that they were facing. Whereas mHealth options may offer opportunities for
reinforcing material, parents highlighted the importance of developing relationships through
in-person interactions.
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Appendix 1
Focus Group Protocol

•
•
•
•
•
•
•
•

What has having a child with asthma been like for your family?
How do you balance caring for your child’s asthma with other demands in your life?
What are your concerns about the medications your child has been prescribed?
How would you feel about using a sensor cap that sits on top of your children’s inhalers?
How would you describe when you are feeling stretched thin, stressed, or challenged?
How do you cope with stress related to caring for children’s asthma?
What would you want to learn about coping with stress and caring for children’s asthma?
How would you want to communicate and receive information about asthma and stress
management in between sessions?
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Appendix 2

INTERVIEW PROTOCOL
PCORI Adherence to ICS & Managing Stress Study
!

Thank&you&for&agreeing&to&meet&with&me.&We&have&asked&you&to&do&an&interview&with&us&because&we&are&designing&
a&program&to&support&parents’&efforts&to&care&for&their&children’s&asthma,&and&that’s&where&you&come&in.&One&of&the&
things&that&we&are&really&interested&in&understanding&is&how&the&stress&you&carry—resulting&from&caring&for&your&
child’s&asthma&as&well&as&other&sources—impacts&your&experiences&of&managing&their&asthma.&Know&that&there&are&
no&“right”&or&“wrong”&answers—we&really&want&to&hear&your&thoughts&and&learn&about&your&experiences&as&
parents&of&children&who&have&asthma.&If&you&have&any&questions&as&we&go&forward,&please&let&me&know&and&I&would&
be&more&than&happy&to&answer&them.&&Please&also&let&me&know&if&there&are&any&questions&that&make&you&
uncomfortable&or&that&you&would&rather&not&answer.&&

!

I. STRUCTURED INTERVIEW QUESTIONS
We will begin with a few general questions about your child(ren) and his/her/their asthma.
How old is your child? ________ years old
What is your child’s gender?

Male Female

What is the zip code where your child lives? _______
What medicines does your child take for his/her asthma?

Question
In the past 12 months, how many times has your child been to the emergency
department for his/her asthma? Please include any emergency department,
including Children’s National and any others.
In the past 12 months, how many times has your child been admitted to the
hospital for his/her asthma?
In the past 12 months, how many times has your child seen his/her primary
care provider to discuss his/her asthma?
In the past 12 months, how many times has your child had an urgent care visit
for his/her asthma?

Response
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GENERAL BACKGROUND
As we begin our interview, I would like to learn a bit about your child. Tell me about him/her.
a.
b.
c.
d.
e.

III.

What about your child’s asthma? How did you learn that your child had asthma?
How old was your child?
What were your reactions to learning that he/she had asthma?
Overall, how would you describe the severity of your child’s asthma?
What has having a child with asthma been like for your family?

CAREGIVING, ASTHMA, & STRESS
Being a parent requires us to juggle a lot of different things. I would like to talk a bit about what
it’s like for you to carry all these things.
a. How do you balance caring for your child’s asthma with other demands in your life?
i. How does having a child with asthma affect your daily routine?
ii. What helps you balance asthma management and other life demands?
iii. What gets in the way of striking this balance?
iv. What has been challenging about having a child with asthma?
1. How have you addressed these challenges?
b. Who helps you manage your child’s asthma? (i.e. partners, parents, extended family & kin)
i. How do these relationship dynamics affect how you manage their asthma?
ii. How are these relationships helpful?
iii. Sometimes relationships can be challenging. What makes these relationships
challenging?
1. Do these relationships contribute to the stress that you carry?
2. How do you navigate these challenges?
c. Sometimes parents are concerned about using medications to manage their children’s
asthma.
i. What are your concerns, if any, about the medications your child has been
prescribed?
1. What are your concerns about the impact that these medications (i.e., ongoing
steroid use) has on children’s bodies?
2. How do you your concerns about medication impact how you manage your
children’s asthma (i.e., avoiding administering medication, giving lower doses
than prescribed)?
3. How do these concerns impact to your stress? Do these worries/concerns add
to your stress?
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d. We have been looking for words that describe when parents feel “stretched thin” and really
challenged by the combination of caring for children’s asthma and dealing with all the other
things that can present difficulties. We have thought of the word “stress” but are not sure
that this really fits with how parents feel.
i. How would you describe when you are feeling stretched thin, stressed, and
challenged?
1. What other words might be better to describe this feeling?
2. What are the differences among these words?
e. “Stress” Pie Chart Activity
i. Now I would like to do an activity to identify some of those things that make you feel
stressed/stretched thin/USE EMIC TERMS ELICITED FROM participant.
1. DISTRIBUTE “Stress Pie Chart” ACTIVITY.
2. On this sheet, you will notice a circle with a dot in the center. I would like you
to create a pie chart depicting what causes you to feel stressed/stretched/EMIC
TERMS ELICITED FROM participant. Draw larger “slices” for things that are
greater sources of stress and smaller slices for those that cause you less stress.
ii. DEBRIEF PIE CHART:
1. What were some of the things that caused you to feel stressed/stretched
thin/EMIC TERM?
2. How are these stressors related to caring for your child’s asthma?
3. How does carrying stress (asthma-related or other) impact how you care for
your child’s asthma?
4. How often does asthma present as a stressor? Daily? Episodic?
f. We have spoken with some other parents and they indicated that there were several aspects
of caring for a child with asthma could be stressful.
i. What do you find stressful/EMIC term about caring for a child with asthma?
g. People use a variety of things to deal with the stress/EMIC TERM that we experience.
i. What have you tried to cope with stress?
1. How does asthma-related coping differ from the way you cope with other
stressors? How are these coping strategies the same?
2. Who helps you reduce stress? Who do you turn to?
3. What does not work as well?
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h. Our goal is to develop an intervention that helps reduce the stress that parents carry.
i. What would you want to learn about coping with stress and caring for children’s
asthma?
1. How would you feel about an intervention that focused the impact of stress on
your health? Would that be helpful? Uncomfortable?
2. What do you think about deep breathing techniques? Do you think that they
would they be helpful for coping with your stress?
3. How would you feel about learning how to do yoga?
4. How would you feel about learning how to be present in the moment by
focusing on your thoughts, emotions, and sensations you are experiencing in
the moment?
ii. What comes to mind when you think about the term “stress management?”
1. Do you think “stress management” would help you care for your children’s
asthma?
2. Would you go to a program that said that it would help you manage stress?
Why/why not?
3. What other terms do you think we could use to describe our intervention?

IV.

QUESTIONS ABOUT INTERVENTION DELIVERY
a. If you could design an intervention to help you and other parents cope with general stress and
stress related to caring for children’s asthma, what would be part of it?
i. What topics do you think the class presenters should discuss?
ii. What kind of activities would you want included?
iii. What tools do you think would help you manage your stress?
b. We have been thinking about a variety of ways to present information in the intervention and
wanted to get your thoughts about what you like, think would be useful for you, and those
that you would be likely to use.
i. Videos
ii. Didactic presentations
iii. Role plays
iv. Practicing new skills/techniques
1. Deep breathing
2. Yoga
3. Mindfulness
4. Exercise
v. Are there others?
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c. Communicating about children’s asthma and connecting with participants between sessions
will also be important. We’ve come up with a few ideas about what might be helpful and
wanted to see what you thought. <DISTRIBUTE “PCORI Media mHealth Options
Handout”>. Summarize the options and then ask:
i. How would you want to communicate and receive information about asthma and
stress management in between sessions?
ii. What other media would be helpful?
1. Online content (mobile friendly)
2. Social media (i.e., Pinterest, Instagram)
3. DVD’s
4. Texting with asthma/stress management coach
5. mHealth texts
iii. Would it be helpful to communicate between sessions? How would you want to
communicate?
1. Peer support groups
2. Telephone
a. Conference calls
3. Online chat
4. Group texts
5. Recordable greeting cards—You record encouraging/comforting messages
and can open them when you are feeling stressed
6. Text—you write affirming/comforting messages. When you send a text to us
indicating that you are stressed, we will send one of these messages back to
you.
7. Email
8. Social media
a. Facebook
b. Pinterest
c. Instagram
d. Twitter

V.

WRAP-UP
We’ve come to the end of our interview. Do you have any questions? Are there any things you
would like to add?
Thank you for your time and sharing your experiences.
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DIRECTIONS:!Using!the!circle!below,!create!a!pie!chart!depicting!what!causes!you!stress.!Draw!larger!

“slices”!for!things!that!are!greater!sources!of!stress!and!smaller!slices!for!those!that!cause!you!less!
stress.!
!
!
!
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