
Incorporating systems-level stakeholder perspectives into the 
clinical trial design of school-supervised asthma therapy

Michelle Trivedi, MD MPHa,b, Shushmita Hoque, MSc, Janki Luther, MD MPHd, Michelle 
Spano, MAa, Holly Shillan, BSc, Hallie Pearl, MDe, Hannah Seay, BAc, Wanda Phipatanakul, 
MD MSf, Lynn B. Gerald, PhD MSPHg,h, Lori Pbert, PhDb

aDivision of Pulmonary Medicine, Department of Pediatrics, University of Massachusetts Medical 
School, Worcester, MA, USA

bDepartment of Population and Quantitative Health Sciences, University of Massachusetts 
Medical School, Worcester, MA, USA

cUniversity of Massachusetts Medical School, Worcester, MA, USA

dDepartment of Medicine, Washington University School of Medicine, St. Louis, MO, USA

eDepartment of Pediatrics, University of Massachusetts Medical School, Worcester, MA, USA

fDivision of Asthma, Allergy, and Immunology, Boston Children’s Hospital, Harvard Medical 
School, Boston, MA, USA

gDepartment of Health Promotion Sciences, University of Arizona Mel and Enid Zuckerman 
College of Public Health, Tucson, AZ, USA

hAsthma and Airway Disease Research Center, University of Arizona, Tucson, AZ USA

Abstract

Corresponding author: Michelle Trivedi MD MPH, S5-828, 55 Lake Ave N, Worcester MA 01655, 
michelle.trivedi@umassmemorial.org, Tel: 774-441-8086.
Author contributions to the paper using the relevant CRediT roles:
Michelle Trivedi: conceptualization; investigation; methodology; writing-original draft, reviewing and editing; funding acquisition; 
supervision; project administration Shushmita Hoque: data curation; formal analysis; investigation; methodology; writing-reviewing & 
editing
Janki Luther: formal analysis; writing-reviewing and editing
Michelle Spano: formal analysis; writing-reviewing and editing
Holly Shillan: formal analysis; writing-reviewing and editing
Hallie Pearl: formal analysis; writing-reviewing and editing
Hannah Seay: data curation; formal analysis; writing-reviewing and editing
Wanda Phipatanakul: conceptualization; writing-reviewing and editing
Lynn B. Gerald: conceptualization; writing-reviewing and editing
Lori Pbert: conceptualization; writing-reviewing and editing

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review 
of the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered 
which could affect the content, and all legal disclaimers that apply to the journal pertain.

Declaration of interests
The authors declare that they have no known competing financial interests or personal relationships that could have appeared to 
influence the work reported in this paper.

Data Statement: The data that support the findings of this study are available on request from the corresponding author, [MT]. The 
data are not publicly available due to their containing information that could compromise the privacy of research participants.

HHS Public Access
Author manuscript
Contemp Clin Trials. Author manuscript; available in PMC 2022 September 01.

Published in final edited form as:
Contemp Clin Trials. 2021 September ; 108: 106510. doi:10.1016/j.cct.2021.106510.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Rationale: Few evidence-based public health interventions are adopted in practice, in part due 

to a disconnect between the outcomes measured in clinical trials and the outcomes important 

to stakeholders that determine implementation in real-world practice. AsthmaLink is a school

supervised asthma therapy program which partners pediatric providers, school nurses, and 

families. To inform the design of a cluster randomized controlled trial of AsthmaLink, we elicited 

systems-level stakeholder input.

Methods: Maximum variation sampling was used to recruit 18 stakeholders to participate in 

semi-structured interviews that were recorded, transcribed, and open coded: Department of Public 

Health officials (n=4), school officials (n=4), pediatric practice managers (n=3), health insurance 

officials (n=4), and legislators (n=3). Thematic analysis was used to identify common themes 

related to stakeholder priorities for clinical trial design and perceived barriers to AsthmaLink 

adoption.

Results: Stakeholder groups identified common priorities for the clinical trial design, including 

examination of the extent to which AsthmaLink (1) reduces health care utilization, (2) is cost 

effective (2) addresses health disparities, (3) reduces school absenteeism, and (4) educates families 

about asthma. Stakeholder groups reported potential barriers to AsthmaLink adoption, including 

challenges pertaining to (1) securing resources, staffing, and reimbursement, (2) variability across 

school districts, and (3) standing out amidst multiple programs vying for resources.

Conclusions: Systems-level stakeholder input informed refinements to the clinical trial design 

of a school-supervised therapy program including outcome and implementation measures and 

choice of study population. Incorporating systems-level stakeholder perspectives into clinical trial 

design is critical to achieve adoption of evidence-based interventions into practice.

Keywords

stakeholder engagement; clinical trial design; childhood asthma; implementation

1. Introduction

Childhood asthma remains a significant public health challenge in the United States,1 with 

the majority of morbidity due to poor adherence to a daily preventive inhaler.2,3 School

supervised asthma therapy is a strategy which improves asthma medication adherence 

and health outcomes for children in research settings.4–6 Yet, it has not been widely 

implemented. This is in part due to a disconnect between the outcomes measured in 

previous trials of school-supervised therapy and the outcomes important to “systems-level” 

stakeholders7–10, i.e. stakeholders that lead the systems within which an intervention 

operates. These systems-level stakeholders, (public health officials, legislators, payers, 

school administrators and clinic directors) ultimately determine adoption of community

clinical interventions in practice, yet their perspectives are rarely incorporated into clinical 

trial design.

We developed AsthmaLink™ as a real-world application of school-supervised asthma 

therapy in central Massachusetts. In AsthmaLink™ pediatric providers identify and enroll 

children into the program. These providers communicate with and send orders to school 

nurses who then supervise daily asthma therapy. (Figure 1) A preliminary retrospective 
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study showed that children enrolled in AsthmaLink™ experienced fewer emergency room 

visits, hospital admission and less rescue medication use.11 Based on this pilot evaluation, 

we are developing a clinical trial to prospectively evaluate AsthmaLink™.

We sought to examine the perspectives of systems-level stakeholders to inform clinical trial 

design and ultimately facilitate the translation of AsthmaLink™ into clinical practice.

2. Methods

2.1 Overview

AsthmaLink™ is a program developed to ensure children aged 6–18 years take their daily 

asthma medicine with supervision at school. We interviewed systems-level stakeholders to 

elicit their perspectives on the clinical trial design.

2.2 Stakeholder Recruitment

Maximum variation sampling was used to capture a diversity of perspectives from 

stakeholders.12 Between 2019–2020, we approached the following stakeholder groups in 

Massachusetts via telephone or email: Department of Public Health (DPH) officials (n=6), 

legislators (n=3), health insurance officials (n=4), school officials (n=4), and pediatric 

practice leaders (n=3). Interviews were performed with new stakeholders until thematic 

saturation was reached, defined as the point at which further observations and analysis 

revealed no new themes.13A fact sheet was reviewed with each participant prior to obtaining 

consent. No compensation was provided to participants. This study was approved by the 

Institutional Review Board at the University of Massachusetts Medical School.

2.3 Interview Guide

Semi-structured interview guides were developed for each stakeholder group to elicit each 

group’s priorities and perspectives on the design of a clinical trial evaluating AsthmaLink™. 

We asked these stakeholders what data and outcomes they would need to see from a clinical 

trial to support AsthmaLink. For example, health insurance officials were asked: “What 

would you need from a research study to see value in a program like AsthmaLink™ to lead 

you to want to fund it or reimburse for it?”

2.4 Analysis

Interviews were audio recorded, transcribed, and open coded using Dedoose Version 

8.3.45 (2021),14 a qualitative analysis software. We used thematic analysis to examine the 

interviews according to two constructs (defined as the main issues recognized and presented 

in the data15): stakeholder priorities for clinical trial design and perceived challenges to 

AsthmaLink™ adoption. Within these constructs, researchers looked for alignment in themes 

across multiple stakeholder groups.

The themes that aligned across two or more stakeholder groups within each construct are 

shown below. Qualitative analysis methods similar to those used in this study have been 

described in our prior work.16
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3. Results

3.1 Participant Characteristics

Of 20 stakeholders contacted, 18 (90%) agreed to participate in the key informant interviews 

and 2 (10%) were unable to be reached. We chose to interview stakeholders that were 

critical to real-world implementation of AsthmaLink. DPH officials (n=4) included leaders 

in early education and school-based health. Health insurance officials (n=4) included leaders 

in child health payment. School officials (n=4) included one superintendent, a district-level 

school nurse supervisor, and two principals from local elementary schools. Legislators (n=3) 

included policymakers at the city and state levels. Pediatric practice leaders (n=3) included 

one physician director and two practice managers.

3.2. Constructs

3.2.1. Stakeholder Priorities for Clinical Trial Design—Stakeholder groups agreed 

on five major themes as priorities for the clinical trial design of AsthmaLink™ These 

were: 1) reducing healthcare utilization (n=16), 2) establishing cost-effectiveness (n=12) 3) 

addressing health disparities (n=13), 4) reducing school absenteeism (n=8), and 5) educating 

families about asthma (n=11). (See Table 1 for additional illustrative quotes).

• Reducing healthcare utilization

“If you had a legitimate study, which it sounds like you do, that 
shows that you avoided even one emergency room visit, I mean it’s 
compelling.”

– Health insurance official

• Establishing cost-effectiveness

“But then you juxtapose that cost [of AsthmaLink]…so the figures will 
become really important. What’s the cost of sending that kid to the ER? 
Five times that cost? Seven times?”

– Legislator

• Addressing health disparities

“This is the sort of thing that you really hope will happen and we know 
that asthma is such a prevalent problem among children of poverty, that 
if we can deal with that in an evidence-based way, boy, we’re going to 
come a long way in terms of making a difference for these children.”

– Legislator

• Reducing school absenteeism

“We know that absenteeism greatly decreases when the asthma is 
managed properly. So, especially when you’re looking at schools, that’s 
one of the things that you want to make sure is being recorded.”

– DPH official
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“My concern is the absenteeism for students who have asthma that most 
likely can be controlled.”

- School Administrator

• Educating families about asthma

“I would say…underusage of medication puts up a huge backlog in 
healthcare because there’s a compliance issue in the home… we found 
that a lot of the patient’s were not educated, so working with them to 
establish the importance of regular maintenance and making sure that 
the child actually got that.”

– Pediatric practice manager

3.2.2. Perceived Challenges to AsthmaLink™ Adoption—Stakeholder groups 

reported three challenges to AsthmaLink™ adoption: 1) securing resources, staffing, and 

reimbursement, 2) variability across school districts, and 3) standing out amidst multiple 

programs (Table 1).

• Securing resources, staffing and reimbursement

“Where’s the incentive for programs to be providing health services as 
an additional burden to their services without any additional financial or 
staffing incentives for it?”

– DPH official

“I mean…what usually stops programs and initiatives that are 
functioning to continue, is funding.”

– Legislator

• Variability across school districts

“I think that’s…a little bit hard because each school district is its own 
thing and they all run a little differently.”

– Health insurance official

• Standing out amidst multiple programs

“Its hard to stand out from other programs…so I would go to another 
high risk…gateway city that has a huge need, where you can get some 
data really on what percentage of the children have asthma…and try to 
get the highest percentage you can to participate in your study…then 
you’d get buy-in.”

– Legislator

3.3. Clinical Trial Refinements

Based on stakeholder input, the following refinements will be incorporated into the clinical 

trial design:
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1. We will add new study outcomes: health care utilization (emergency room visits 

and hospitalizations for asthma); cost and relative health benefits of program 

(through cost-effectiveness measures that have been validated); school absences 

(through school nurse and caregiver report); level of family’s understanding of 

asthma (through surveys assessing asthma knowledge).

2. We will enhance recruitment of study participants from low-income and minority 

populations by developing culturally/literacy sensitive recruitment material 

and through targeting school districts in “gateway” cities with high asthma 

prevalence rates.

3. We will measure resources, staffing, time, administrative burden and 

reimbursement required by participants.

4. We will observe policies and practices for medication administration specific to 

the state and school districts studied.

5. We will collect data on competing programs within pediatric practices and 

schools that require similar resources to AsthmaLink™.

4. Discussion

In this study, systems-level stakeholders identified priority areas for the clinical trial design 

of AsthmaLink™. This input has prompted changes to trial design. With these changes, 

the clinical trial is now aligned with and informed by the stakeholders that help determine 

real-world implementation of this intervention.

While end-user input has been increasingly incorporated into the design of pediatric asthma 

trials, qualitative studies have largely been limited to clinicians, patients, and families.17–19 

Previous studies have examined the perspectives of families, and clinicians to inform 

the design of pediatric asthma trials.16,18,19 Integrating these types of input has driven 

researchers to focus on more patient-centered outcomes, like symptom-free days, functional 

status, and exacerbations. 17,19 However, few trials have considered the priorities and 

concerns of system-level stakeholders who are critical for the adoption and sustainability 

of evidence-based strategies after they are tested in clinical trials. 20,21

We believe that engaging systems-level stakeholders into clinical trial design can help 

to increase intervention participation, secure reimbursement, and create policy change 

that facilitates uptake and promotes sustainability of evidence-based interventions. During 

clinical trial design, we recommend eliciting input from systems-level stakeholders critical 

to the implementation of interventions to facilitate adoption of research-tested interventions.

Funding:

Research reported in this publication was supported by the National Center for Research Resources and 
the National Center for Advancing Translational Sciences, National Institutes of Health, through Grant 
UL1TR001453-01, KL2TR001455 as well as the National Heart, Lung, And Blood Institute of the National 
Institutes of Health under Award Number K23HL150341 and the National Institute of Allergy and Infectious 
Diseases under Award Number K24AI106822. The content is solely the responsibility of the authors and does not 
necessarily represent the official views of the National Institutes of Health. The funding sources played no role in 

Trivedi et al. Page 6

Contemp Clin Trials. Author manuscript; available in PMC 2022 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



the design and conduct of the study; collection, management, analysis, and interpretation of the data; preparation, 
review, or approval of the manuscript; and decision to submit the manuscript for publication.

Declaration of competing interests:

WP: Received grants and personal fees from Genentech/Novartis, Regeneron/Sanofi, and GlaxoSmithKline; 
provided consulting services and clinical trial support for asthma research for Genentech/Novartis, Regeneron/
Sanofi, and GlaxoSmithKline; provided clinical trial support for asthma research for Merck. LBG received product 
support from Thayer Medical Corporation for asthma research. For the remaining authors no conflicts were 
declared.

References

1. Dharmage SC, Perret JL, Custovic A. Epidemiology of Asthma in Children and Adults. Frontiers in 
pediatrics. 2019;7:246–246. [PubMed: 31275909] 

2. Bauman LJ, Wright E, Leickly FE, et al.Relationship of Adherence to Pediatric Asthma Morbidity 
Among Inner-City Children. Pediatrics. 2002;110(1):e6. [PubMed: 12093987] 

3. Smith MJ, Rascati KL, McWilliams BC. Inhaled anti-inflammatory pharmacotherapy and 
subsequent hospitalizations and emergency department visits among patients with asthma in the 
Texas Medicaid program. Annals of Allergy, Asthma & Immunology. 2004;92(1):40–46.

4. Halterman JS, Szilagyi PG, Fisher SG, et al.Randomized controlled trial to improve care for urban 
children with asthma: results of the School-Based Asthma Therapy trial. Arch Pediatr Adolesc Med. 
2011;165(3):262–268. [PubMed: 21383275] 

5. Gerald LB, McClure LA, Mangan JM, et al.Increasing adherence to inhaled steroid therapy among 
schoolchildren: randomized, controlled trial of school-based supervised asthma therapy. Pediatrics. 
2009;123(2):466–474. [PubMed: 19171611] 

6. Millard MW, Johnson PT, McEwen M, et al.A Randomized Controlled Trial Using the School for 
Anti-inflammatory Therapy in Asthma. Journal of Asthma. 2003;40(7):769–776.

7. Ehlers AP, Davidson GH, Deeney K, Talan DA, Flum DR, Lavallee DC. Methods for Incorporating 
Stakeholder Engagement into Clinical Trial Design. EGEMS (Washington, DC). 2017;5(1):4.

8. Williamson PR, Altman DG, Blazeby JM, et al.Developing core outcome sets for clinical trials: 
issues to consider. Trials. 2012;13(1):132. [PubMed: 22867278] 

9. Ostermann J, Brown DS, de Bekker-Grob EW, Mühlbacher AC, Reed SD. Preferences for 
Health Interventions: Improving Uptake, Adherence, and Efficiency. Patient. 2017;10(4):511–514. 
[PubMed: 28597375] 

10. Laird Y, Manner J, Baldwin L, et al.Stakeholders’ experiences of the public health research 
process: time to change the system?Health Research Policy and Systems. 2020;18(1):83. 
[PubMed: 32682426] 

11. Trivedi M, Patel J, Lessard D, et al.School nurse asthma program reduces healthcare utilization in 
children with persistent asthma. The Journal of asthma : official journal of the Association for the 
Care of Asthma. 2018;55(10):1131–1137. [PubMed: 29206057] 

12. Coast J, Horrocks S. Developing attributes and levels for discrete choice experiments using 
qualitative methods. J Health Serv Res Policy. 2007;12(1):25–30. [PubMed: 17244394] 

13. Green JTN. Qualitative Methods for Health Research. 2nd ed. Thousand Oaks, CA: London Sage 
Publications; 2004.

14. Dedoose, web application for managing, analyzing, and presenting qualitative and mixed method 
research data, [computer program]. Version 8.3.45Los Angeles, CA: SocioCultural Research 
Consultants, LLC; 2021.

15. Vaismoradi MJJ, Turunen H, Snelgrove S. Theme development in qualitative content analysis and 
thematic analysis. Journal of Nursing Education and Practi ce. 2016;6(5).

16. Trivedi M, Patel J, Hoque S, et al.Alignment of stakeholder agendas to facilitate the adoption of 
school-supervised asthma therapy. Pediatr Pulmonol. 2020;55(3):580–590. [PubMed: 31856415] 

17. Sinha IP, Gallagher R, Williamson PR, Smyth RL. Development of a core outcome set for clinical 
trials in childhood asthma: a survey of clinicians, parents, and young people. Trials. 2012;13:103. 
[PubMed: 22747787] 

Trivedi et al. Page 7

Contemp Clin Trials. Author manuscript; available in PMC 2022 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



18. Craig S, Babl FE, Dalziel SR, et al.Acute severe paediatric asthma: study protocol for the 
development of a core outcome set, a Pediatric Emergency Research Networks (PERN) study. 
Trials. 2020;21(1):72. [PubMed: 31931862] 

19. Shelef DQ, Rand C, Streisand R, et al.Using stakeholder engagement to develop a patient-centered 
pediatric asthma intervention. Journal of Allergy and Clinical Immunology. 2016;138(6):1512–
1517.

20. Martin MA, Press VG, Erwin K, et al.Engaging end-users in intervention research study 
design. The Journal of asthma : official journal of the Association for the Care of Asthma. 
2018;55(5):483–491. [PubMed: 28699825] 

21. Boote J, Baird W, Beecroft C. Public involvement at the design stage of primary health research: A 
narrative review of case examples. Health Policy. 2010;95(1):10–23. [PubMed: 19963299] 

Trivedi et al. Page 8

Contemp Clin Trials. Author manuscript; available in PMC 2022 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Highlights:

• First study to engage systems-level stakeholders in clinical trial design

• Engaged legislators, payers, public health officials and clinical/school leaders

• Systems-level stakeholder input informed changes to clinical trial design

• Stakeholder engagement can facilitate real-world adoption of research 

interventions
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Figure 1. 
AsthmaLink™ protocol.
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Table 1.

AsthmaLink™ Clinical Trial Design Changes Resulting from Stakeholder Input

Participant Priorities Illustrative Quotes
Refinements to 
Clinical Trial 

Protocol

PH HI SA L PM

• • • • •

Reducing 
health care 
utilization

“It only makes sense if you can keep the child out of the 
emergency room or out of the hospital.”

- Public Health 
Official

New trial 
outcomes: 
Emergency 
room visits and 
hospital 
admissions

• • •

Establishing 
cost 

effectiveness

“Any level, whether it’s pediatrics, gerontology, substance 
use, diabetes - any place that we can find an area where 
it’s exactly as you’re saying, highly effective and low cost 
and everybody perks up for sure.”

- Legislator

New trial 
outcomes: Cost 
and relative 
health benefit of 
program

• • • •

Addressing 
health 

disparities

“The issue with asthma is something really important and 
we need some people to talk about the disparities among 
different cultures, and I think it is something that people 
would definitely get onboard… People of disparity and 
health access is a conversation that needs to be had, which 
we ignore.”

-Legislator

Create culturally 
and literacy 
sensitive 
recruitments 
materials
Ensure 
recruitment of 
low-income and 
minority study 
participants

• • •

Reducing 
school 

absenteeism

“We know that absenteeism greatly decreases when the 
asthma is managed properly. So, especially when you’re 
looking at schools, that’s one of the things that you want 
to make sure is being recorded.”

- Public Health 
Official

“I think if we could, you know, offer treatment at school 
for kids and keep them in school and keep them healthier, 
that’s our obligation to do it.”

- School 
Administrator

New trial 
outcomes: 
School absences 
through school 
nurse report and 
caregiver report

• • •

Educating 
families about 

asthma

“I think it’s super important that education and support is 
out there and measured for all of the families and children 
with asthma.”

-Pediatric Practice 
Manager

New trial 
outcomes: 
Family asthma 
education

PH HI SA L PM Challenges Illustrative Quotes
Refinements to 
Clinical Trial 

Protocol

• • • • •

Securing 
resources, 

staffing, and 
reimbursement

New trial 
outcomes: 
resources, 
staffing, time 
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“Do the school nurses have the capacity? Do they have the 
training from an operational standpoint?”

- Health Insurance 
Official

“Come September or when the kids start back to school, 
it’s gonna be mayhem here and that’s when the kids are 
gonna ask for scripts for their inhalers and that’s when it’s 
gonna be tough.”

- Pediatric Practice 
Manager

and 
reimbursement 
required by 
participants 
during 
intervention 
execution

• •

Variability 
across school 

districts

“I think that’s a challenge that’s a little bit hard because 
each school district is its own thing and they all run a little 
differently.”

-Health Insurance 
Official

“I sometimes describe it as the wild west out there 
because it’s super variable from program to program. 
Programs are not required to administer medication.”

-Public Health Official

New 
consideration: 
Observe policies 
and practices 
specific to 
school district 
studied, compare 
to other districts

• • •

Standing out 
amidst multiple 

programs

“I mean I hear about initiatives every week that people 
are focusing on. They are all really good. This one sounds 
absolutely compelling. So, I think a barrier would just be 
figuring out how to get on the radar amidst all of these 
other great programs that are being looked at.”

- Health Insurance 
Official

New 
consideration: 
Collect data on 
other programs 
requiring 
resources within 
the systems

Key: PH = Public Health Officials; HI = Health Insurance Officials; SA = School Administrators; L = Legislators; PM = Pediatric Practice 
Managers
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