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Abstract:

Background

Remote Patient Monitoring (RPM) has emerged as a promising approach to managing chronic
conditions such as asthma, particularly during the COVID-19 pandemic. However, limited research
exists on the use of qualitative analysis to capture patient feedback and experiences in RPM



programs. This study builds upon a quantitative observational study that explored the impact of
RPM on patients with moderate to severe asthma.

Objective
This study aimed to evaluate the feasibility and usability of Keva365 and to explore its impact on
patient-provider relationships, asthma management, patient compliance, and engagement.

Methods

A purposeful sample of six patients with moderate to severe persistent asthma participated in the
study. Over a nine-month period, participants were interviewed once using an open-ended
question guide to collect qualitative data. The interviews were recorded, transcribed, and analyzed
thematically using NVivo software. Data were used to assess the feasibility, usability, and impact of
the RPM intervention on patient experiences. Written consent to publish these details has been
obtained from all participants who were included in this research.

Results

Thematic analysis identified key themes related to patients’ experiences with the app, their
compliance and engagement with the program, their relationships with providers, and asthma
management. All participants reported positive experiences with the program, noting the app’s
usability, efficiency, and impact on their relationships with healthcare providers. Participants
expressed high levels of satisfaction and a willingness to recommend the program to others.
Feedback from the interviews contributed to near real-time modifications of the RPM application,
enhancing its usability and navigation.

Conclusions

The study found that integrating patient feedback is essential for improving the usability of RPM
platforms. Continuous iterative refinement based on patient experiences can lead to more patient-
centered digital health solutions, enhancing both patient compliance and the overall care
experience. The findings suggest that RPM programs can effectively support asthma management
while fostering positive patient-provider relationships.
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Introduction

Due to rising patient volumes in pulmonology clinics, accessing timely, hands-on care has become
increasingly challenging [1], [2]. Patients with chronic asthma have reported that self-managing
their iliness feels isolating and overwhelming [3]. These findings suggest that support from a clinical
team and access to preventive care are not only pertinent but essential as patient populations
continue to grow. However, the combined effects of the COVID-19 pandemic, staffing shortages,
and restrictions on in-person visits have limited the ability of clinical teams to adequately meet the
needs of patients with asthma [4], [5]. In response, the use of telemedicine and telehealth services
expanded significantly, with increased adoption of remote patient care technologies such as
Remote Patient Monitoring (RPM) during the pandemic [6]. RPM is broadly defined as a
technology that enables monitoring of patients outside conventional clinical settings, such as in the
home or other remote locations [6]. Studies on RPM suggest that it offers an economic, time-
efficient, and practical option for patients [7].

In 2021, the Centers for Disease Control and Prevention (CDC) reported that the prevalence of
asthma attacks among adults and children with current asthma was 39.4% [8], [9], [10]. Studies



further indicate that, regardless of cause, exacerbation rates were substantially lower during 2020-
2021 compared with 2016-2019, coinciding with the introduction of Remote Patient Monitoring
(RPM) tools into patient care plans [11].

In 2020, there were approximately 908,000 emergency department (ED) visits in the United States
with asthma as the primary diagnosis, corresponding to a rate of 29.8 visits per 10,000 population
[8], [9], [10]. Moreover, in cases of emergencies or exacerbations triggered by COVID-19, access
to supportive resources such as telehealth and Remote Patient Monitoring (RPM) has proven
especially valuable [8], [9], [10], [12], [13]. The Keva Health Platform is an RPM tool that enables
patients to receive care while overcoming barriers such as location, proximity, and time.

Despite its demonstrated effectiveness, RPM tools remain limited, particularly in pulmonology.
Research in this area is sparse [14], [15], [16], highlighting the need for technologies that
strengthen the patient-physician relationship to improve care outcomes [17], [18]. While analyses
of exacerbation rates, hospital readmissions, costs, and oral corticosteroid prescriptions have
provided valuable insights, evaluation from the patient perspective remains limited [15], [16].
Although some qualitative studies have explored clinicians’ experiences with RPM—including
pulmonologists, pediatricians, physician assistants, and nurses—there is considerably less
research examining the patient experience [13], [15], [17], [18], [19]. This study is part of a larger
program designed to reduce hospital visits due to asthma exacerbations between clinic visits,
thereby lessening the burden on both payers and patients.

The Keva Health Platform

All necessary access permissions and approvals for using the Keva Health Platform (Keva365)
were obtained from the owner, Keva Health. Keva365 is a HIPAA-compliant remote care platform
designed to collect, monitor, and process patient data through an integrated ecosystem that
includes a mobile app (Keva Talk), Bluetooth-connected devices, and a physician dashboard
(Figure 1).



Figure 1: The digital health platform is available on desktop and as an application. The contents of
the image are sample (not real) patient data and are for demonstration purposes only. Therefore,
does not need to be anonymized.

Figure Legend: The image showcases the Keva365 digital health platform, which features an
integrated user interface for both desktop and mobile application access. On the left, the desktop
version displays a detailed patient management dashboard, highlighting metrics such as the
number of patients and various metrics that are captured remotely. The right side shows the mobile
application interface, KevaTalk, designed for efficient communication and streamlined access to
essential patient information, including patient check-ins, spirometry readings, oximetry readings,
etc.

The platform enables continuous symptom monitoring and generates alerts that are routed to
patients or physicians depending on who is responsible for the next clinical action. Patients interact
with the system through structured “check-ins,” where they report symptom severity and upload
oximetry and spirometry readings. Push notifications encourage adherence by prompting patients
to check in multiple times per day.

In addition to daily monitoring, Keva365 offers features that enhance self-management and clinical
oversight. These include a digitized action plan, medication reminders, peak flow tracking, and a



Current Allergen Report for more detailed symptom reporting. All patient data are curated in the
app and synthesized into monthly reports, which the Keva care team uploads directly into the
physician’s electronic health record (EHR) system. This ensures providers have access to
accurate, longitudinal data that go beyond patient recall during visits, supporting more proactive
and informed care.

At-home spirometers were provided to document peak-flow readings that synchronized directly
with the mobile application using Bluetooth technology. A respiratory therapist provided training on
the use of a spirometer via phone. This was performed during the onboarding process.

Study Objectives

This study is part of a greater longitudinal study aimed to investigate the feasibility and usability of
a novel RPM intervention and explore its impact on patient and provider relationships,
management of asthma, patient compliance and engagement, and home care for asthma patients
during COVID-19. For the purpose of this sub-study, patient experience and feedback were
analyzed with the intent to evaluate and refine the Keva Health program.

Methods
Recruitment and Patient Characteristics

The first patient was enrolled in May 2021. The study population consisted of six eligible asthma
patients seen in a traditional specialty clinic who consented to participate in this 9-month study.
Purposeful sampling was used to recruit participants. Eligible patients were contacted at random
by the researchers and invited to participate in a 45-minute interview. The first six patients who
agreed formed the interview cohort. All participants completed the interview process in its entirety.
This subset was part of a larger 25-person longitudinal study.

Inclusion criteria included moderate to severe asthma and enroliment in the Keva Health program
for at least six months. Patients were compensated with a $15 cash card for their participation. Site
approval and informed consent were obtained from all participants. Baseline characteristics of the
participants are presented in Table 1.

Table 1: Represents the Baseline Characteristics of the participants (n =6)

Variable(s) Patients
Age (years) Range 49, 51, 63, 69, 69, 72
Gender n 5 (F), 1 (M)
ATAQ Score* Mean (SD) 1.5 (0.55)
Asthma Duration (years) Approximate Timeline 9+ years (n=3);
3+ years (n=2);




26+ years (n=1)

*The Asthma Therapy Assessment Questionnaire (ATAQ) is a validated tool used to assess
asthma control and treatment effectiveness. It consists of a series of questions that evaluate the
symptoms, medication use, and impact of asthma on daily activities. The ATAQ scores range from
0 to 9, with higher scores indicating poorer asthma control.

Study Design

An interview guide with open-ended questions was developed to facilitate discussion and allow
patients to provide spontaneous feedback, capturing the feasibility, usefulness, and perceived
importance of functions within the application. The interviewer, who had extensive experience in
qualitative interviewing, and her research associate conducted mock interviews with each other for
training purposes and to ensure smooth conversational flow. The interview guide was reviewed by
the medical director at the clinical site (see Appendix 1).

Interviews were conducted via audio and video, recorded after obtaining participant consent, and
lasted between 30 and 60 minutes. All interviews were manually transcribed by the researchers
and reviewed three times for accuracy. Transcripts were then analyzed to conduct a thematic
analysis [20], [21]. NVivo software was used for initial coding, followed by line-by-line coding [20],
[21]. The sample size was limited to six participants due to resource and time constraints. The
study purpose was clearly explained to all participants during recruitment and remained consistent
throughout the study.

Data Analysis

Following transcription, the documents were imported into NVivo, where participant feedback on
open-ended questions was coded into 24 sub-themes, which were then organized into five main
themes (see Table 2). Each time a theme or sub-theme was identified in the text, it was coded
accordingly. Table 2 displays both the number of participants who mentioned each theme and the
frequency of mentions. Themes with higher frequency scores were considered highly relevant,
provided the context indicated significance, importance, or impact on the participant.

Inductive coding and an open-ended style of questioning were chosen to allow authentic, emergent
themes without directing or prompting participants. To reduce bias, the researchers who
conducted the interviews did not analyze the transcripts. Analysts were blinded to the nature of the
interactions and participant identities to minimize confirmation or interaction biases. All themes
were reviewed by a clinician to ensure compliance with HIPAA.

In addition to qualitative data, objective platform engagement metrics were collected, including the
number of patients who engaged with the app, the percentage of patients completing a validated
asthma questionnaire, the number of provider logins, and the duration of use by physicians and
nurses.

Table 2: Represents the Most Prominent Themes Emerging from patient interviews.

Themes Patient Impact on Impact on Impact of User
Compliance |Patient- Managing Comorbiditie | Experience
and Provider Asthma s on Asthma |with the

Engagement |Relationship




with the Technology
Platform and Devices
Number, 6 6 6 6 6
Frequency of
. 30 25 25 6 119
Mention,

Number 1, of participants who referred to the theme (Number); Frequency of Mention, of times the
theme was mentioned (Frequency)

Table 3: Detailed description of identified sub-themes

Theme 15: Patient Compliance and Engagement with the Platform
Not
Continu Helpful interaction Helpful
Sub- ed ] P Regular | Helpful reminder p
with the Keva ) . reminde | User Referral to
Themes | usage Use of | notification ) ,
Health Care r Family/Friends
4 after the the App | feature ) .
Team notificati
study
ons
Numbe
6 5 4 5 1 6
I's
Freque
ney of 6 5 6 6 1 6
Mentio
N
Theme 2: Impact on Patient-Provider Relationship
Enhanc
Preference for ed
Sub- Clinic Visits over | Preference for application | Patient- | Helpful “Tracking’ feature
Themes | application check-ins over Clinic Visits | Provider | between clinic visits
check-ins Relation
ship




Numbe

2 1 6 5
r
Freque
neyof |, 2 12 9
Mentio
n

Theme 3: Impact on Managing Asthma

Sub- Aids in Asthma . Struggles with Asthma Management
Managing it Alone . )

Themes | Management before RPM tool intervention

Numbe 5 4 5

r

Freque

neyof g 7 10

Mentio

n

Theme 4: Impact of comorbidities on Asthma

Sub-
Themes

Comorbidities-impacted Asthma

Comorbidities Did Not Impact Asthma

Numbe

Freque
ncy of
Mentio
n

Theme 5: User Experience with the Technology and Devices




L
COMn/ﬁd Confde Challen
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Action Better | ncein , ges with
Sub- Plan | Plan Technol | Spirom Spirom | User A App User
i
Themes anis Not Set P etry Friendly PP Feature | Satisfac
Set Up ogy etry . Feature .
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Readin S
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N
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The five main themes (Theme 1-5) are bolded and numbered at the top of each section. ltalicized
Sub-Themes 4 are listed under each main theme in separate columns. Number 5 indicates how

many participants referred to each theme, and Frequency of Mention g reflects how many times
the theme was referenced in total. The coding approach combined inductive and deductive
thematic analyses: sub-themes were inductively derived from the data, while main themes were
developed deductively based on the study framework.

Results
User Experience with the Technology and Devices

Participants generally reported positive experiences with the application and its core features,
including the Action Plan, Learn Feature, At-home Spirometry, Medication Feature, and Tracking
Tools. Four of six patients expressed confidence in their at-home spirometry readings, which were
successfully transmitted to their physician.

All participants found the app intuitive and easy to navigate. Onboarding materials—including a
training video, an introductory session with a respiratory therapist, and a brochure—were
highlighted as helpful (Female, 69). Representative quotes included, “Right now, to be honest with
you, it [the spirometer] was so easy | don’t even remember” (Male, 72) and “It's user friendly...At
first, | thought, oh, my gosh, this is quite a project. But then she says no... it flows right along.
Nothing hard about it” (Female, 63).

Several participants noted areas for improvement, such as reminder timing preferences, gaps in
certain features, and inconsistencies in Action Plan setup. Patients also suggested enhancements
like customizable reminders, color-coding for check-ins, and simplified medication entry aligned
with treatment plans. This feedback was subsequently incorporated into updates to the application.

Patient Compliance and Engagement with the Platform

All participants indicated they would continue using the application and would recommend it to
others. They reported improved insight into their condition and found the platform easy to navigate.



One patient noted, “I think that it's always good when you have more knowledge...Even for people
who are not very tech savvy with the training and staff, | think it'd be easy enough for everybody to
use” (Female, 51). Five participants highlighted the supportive role of the Keva Health Team,
particularly during initial onboarding, and appreciated features such as reminder notifications and
medication tracking. Four of six patients used the app at least daily.

Impact on Patient-Provider Relationship

All patients reported that the platform strengthened trust and communication with their providers.
They valued the tracking feature for providing day-to-day reports on symptoms and vitals, which
facilitated more informed discussions during appointments. One participant explained, “I felt like |
did not have to remember...these days, whatever was my trigger. It just helps to track it better, and
to give him the information that | do not have to try to remember” (Male, 72). Two patients preferred
remote monitoring for routine check-ins, citing convenience and reduced need for in-person visits.

Impact on Managing Asthma

Patients described asthma as a debilitating condition that limited daily activities. Four participants
reported managing their asthma largely alone before using the platform, often feeling helpless or
isolated. One participant shared, “l would just try to manage it on my own...until | reach a point
where... | actually go and ask for help” (Female, 49). The application supported self-management
by improving adherence and symptom awareness; one patient noted, “The reminders helped me
stay consistent with my inhaler” (Female, 63). Some suggested enhancements, such as flexible
reminder timing and streamlined action plan setup.

Impact of Comorbidities

Four participants indicated that comorbidities, including COVID-19, affected their asthma, either
through medication side effects or symptom relapses. One stated, “Stress and anxiety caused by
medication...whenever | have anxiety or stress | wheeze; it's directly related to my asthma”
(Female, 63). Two patients reported no impact from comorbidities.

Discussion

“User experience” with the novel technology emerged as the most frequently mentioned theme.
Patients reported positive interactions with the platform, particularly the Action Plan feature when
pre-configured by their physicians, which supported adherence to treatment plans. Four of six
participants expressed confidence in at-home spirometry, and all participants found the app
intuitive. They highlighted features such as symptom tracking, check-ins, the Action Plan,
medication tracking, the “Learn” module, reminder notifications, and integrated spirometry and
oximetry as particularly helpful.

However, inconsistencies were noted in Action Plan implementation: it was confirmed as set up in
two cases, absent in one, and unclear in the remaining three. Despite this, all participants reported
that the platform improved patient-provider communication between visits, with five of six
emphasizing the value of tracking and check-in features for maintaining a shared daily symptom
record.

These findings underscore the importance of iterative, patient-centered technology design. While
usability and feature utility contributed to positive experiences, the prominence of user experience-
related feedback may reflect the novelty of the intervention rather than sustained clinical impact.
New tools often generate heightened engagement, particularly compared with traditional asthma



care models. Incorporating patient insights into ongoing development can help address
implementation gaps, such as inconsistent Action Plan setup, and improve training, onboarding,
and long-term adoption. Future longitudinal research is needed to distinguish short-term
enthusiasm from lasting improvements in self-management, clinical outcomes, and care
coordination.

Limitations, Implications, and Future Research

This study is limited by its small sample size and gender imbalance, with five female participants
and only one male. Such disparity may reflect gendered patterns in digital health adoption and
healthcare engagement, but it also introduces potential bias and limits generalizability. Additionally,
the first-come basis of participant selection may have captured a sample of more motivated or
technologically confident individuals, potentially introducing self-selection bias. Consequently,
perspectives from patients who are less digitally literate, less enthusiastic, or more skeptical of
remote monitoring technologies may be underrepresented.

Future research would benefit from stratified purposive sampling to include a broader range of
patient experiences across digital comfort levels, age, socioeconomic status, and disease severity.
Longer study periods, with interviews at multiple intervals (e.g., six months, one year, two years),
could provide a more dynamic understanding of patient experiences and platform impact over time.

As with many qualitative studies, findings are based on self-reported data, which may be subject to
recall bias, social desirability bias, and subjective interpretation. Despite these limitations, this
study provides critical groundwork for patient-centered digital health interventions in asthma
management.

With the rise of remote patient monitoring (RPM) technologies, there is increasing potential to
extend care to individuals facing geographic, physical, or systemic barriers. When integrated into
standard care pathways, RPM may reduce economic burdens on payers while serving as a
preventative tool for patients with chronic conditions such as asthma. Thematic analysis, as
demonstrated in this study, enables collection of meaningful, patient-reported insights to inform the
development of more responsive and effective digital therapeutic platforms [13].

Conclusion

There was consistency in the reports for all patients, which was reassuring in that it suggested that
the RPM we had developed was reflective of, and in line with, patient needs and expectations. The
most emergent themes: positive user experience with the technology and devices, patient
engagement and compliance, and positive impact on patient and provider relationships-provided
useful insights into the potential benefits of RPM for asthma monitoring and care.
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PROs Patient Reported Outcomes
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ATAQ The Asthma Therapy Assessment Questionnaire
Appendix

Appendix A.1

1. Open-ended Guide:
2. Do you find the KevaTalk app (formerly known as Asthma Advisor app) easy or difficult to
use?

i. If easy - What do you find easy about it?

ii. If difficult - What do you find difficult?

iii. Is the app easy to navigate?

iv. What issues, if any, did you encounter while using the app?

B. Tell me about what it was like for you to connect the spirometer to the Asthma Advisor
application?

i. Was it easy or difficult to connect the spirometer to the Asthma Advisor application?
1. If easy - What do you find easy about it?

2. If difficult - What do you find difficult about it?

C. What do you like or dislike about the Asthma Advisor application?

i. Are there specific features you like? Why?

ii. Are there any specific features that you do not like?

D. Did you receive regular notifications from the Asthma Advisor application to “check in?”
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iSure, continuing from where we left off:

i. If yes, how often did you get a notification?

ii. What do you think about the notifications?

iii. Do you find the notifications helpful?

iv. What did you do when you received a notification?
v. What encourages you to use the app regularly?
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