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Abstract

Background: Home monitoring has the potentia to enable early detection of disease progression in pediatric lung diseases
such as asthma and cystic fibrosis (CF). There is minimal evidence regarding the opinions of caregivers and children on home
monitoring.

Objective: This study aimed to explore children’s and caregivers perspectives on home monitoring.

Methods: This multicenter, mixed methods study included children aged 6 to 18 years with asthma or CF and their caregivers.
Participants were recruited from Juliana Children’s Hospital and Erasmus MC Sophia Children’s Hospital between September
2023 and June 2025. Participants completed a structured questionnaire assessing experiences, attitudes, and potential barriers
and facilitators to home monitoring. Fourteen children and their caregiverstook part in in-depth interviews. Conventional content
analysis was applied to both open-text and interview data.

Results: A total of 113 caregiver-child dyads (62 [54.9%] asthma and 51 [45.1%] CF) participated in this study. Willingness
to use home monitoring was high among both children (asthma: n=47, 83.9%; CF: n=30, 62.5%) and caregivers (asthma: n=54,
87.1%; CF: n=44, 86.3%). Children with asthmaand their caregivers showed significantly greater willingnessto use the proposed
types of home monitoring than children with CF and their caregivers. Caregivers who expressed difficulty with symptom
interpretation were significantly more motivated to use home monitoring. Key barriers included time demands, usability, device
size, and concerns about maintaining personal contact with health care providers. Facilitators included compact, user-friendly
devices, clear instructions, and improved disease understanding.

Conclusions: High willingness to adopt home monitoring was observed among children with asthma and children with CF, but
preferences and perceived barriers differ. Tailoring device choice and implementation strategies to patient needs, minimizing
burden, and integrating medical oversight are important for successful uptake.
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Introduction

Asthma and cystic fibrosis (CF) are chronic diseases in the
pediatric population, characterized by recurrent pulmonary
exacerbations that may lead to hospital visits and admissions.
These exacerbations are associated with a higher perceived
disease burden, a decline in pulmonary function, and higher
health care costs [1]. Effective control of asthma and CF is
crucial for reducing the clinical burden and adverse outcomes
associated with exacerbations. Ideally, it would be possible to
predict pulmonary exacerbations to start treatment in atimely
manner before symptoms have progressed. Remote health care,
digital biomarkers, and home monitoring offer the potential to
recognize exacerbations early, minimizing both acute
complications and long-term damage while a so reducing health
care costs[2].

In the pediatric population, assessing disease activity and
predicting exacerbations are especialy challenging. Young
childrenfind it difficult to perceive and expresstheir symptoms,
causing difficulty in parental recognition of symptoms [3],
which home monitoring may help alleviate [4-9]. Real-time
data may be necessary to effectively monitor disease activity
using objective measurements. Devices such as smartwatches,
spirometers, and other home monitoring devices have been used
previously. However, the compliance of patients significantly
decreases when the duration and frequency of home monitoring
assessments increase [10]. In contrast, evidence suggests that
patient empowerment and patients’ capacity to understand and
interpret their health-rel ated data facilitate sustained engagement
with digital health tools [11]. Despite these findings, most
studies on home monitoring primarily focus on clinically
relevant outcomes, while the patient perspective, particularly
the pediatric perspective, isunderrepresented [12]. It isessential
to understand children’s and caregivers views and motivations
regarding home monitoring tools to successfully implement
them. Therefore, this exploratory study aims to assess the
perspectives of children and caregivers regarding home
monitoring and to identify barriers and facilitatorsto its use and
implementation. In addition, preferences for different home
monitoring methods and devices areinvestigated, aswell asthe
circumstances under which home monitoring would be
considered acceptable.

Methods

Study Design

This study was conducted at Juliana Children’s Hospital (Haga
Teaching Hospital, The Hague, the Netherlands) and Erasmus
MC Sophia Children’s Hospital (Rotterdam, the Netherlands).
Data were collected between September 2023 and June 2025.

Ethical Considerations

This study was submitted to the Medical Ethics Committee
Leiden Delft Den Haag (Zuid-Holland, the Netherlands), which
concluded that the study did not fall under the Dutch Medical
Research  Involving Human  Subjects Act  (Wet
M edisch-Wetenschappelijk Onderzoek Met Mensen [WMOQ]).
The study protocol was reviewed and approved by the
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ingtitutional review board of the Haga Teaching Hospital
(T23-050). Written informed consent was obtained from
caregivers and children aged =12 years, while children aged
<12 years provided verbal assent.

Recruitment

Participants were recruited from the outpatient clinics and
inpatient wards to include children with different disease
severities. Participants were informed about the study by their
treating pediatrician. If they were interested in participating,
the researcher subsequently provided further information about
the study. Eligible participants were aged 6 to 18 years with a
confirmed diagnosis of asthma (per Global Initiativefor Asthma
[GINA] guidelines) or CF (confirmed by genetic testing). The
only exclusion criterion was insufficient proficiency in Dutch,
based on the caregiver's indication that the child was able to
understand the questionnaire independently. A formal power
calculation was not performed due to the exploratory nature of
the study. Thetarget sample of 120 participants (60 with asthma
and 60 with CF) was considered sufficient to allow meaningful
subgroup comparisons and thematic saturation.

Study Procedures

This study followed a convergent mixed methods design,
combining quantitative survey data and qualitative interviews
to explore and contextualize participants’ perspectives. The
study was reported in accordance with the Good Reporting of
A Mixed Methods Study (GRAMMS) recommendations
(Multimedia Appendix 1) [13]. The mixed methods approach
was used to quantify preferences regarding home monitoring
while also exploring the underlying reasons, barriers, and
facilitators that could not be fully captured through predefined
guestionnaire responses alone. Participants were asked to
complete a structured questionnaire, developed for this study,
assessing experiences and attitudes toward home monitoring.
At the start of the study, participants were also invited to
participatein asemistructured interview to explore these themes
in greater depth after completing the questionnaire. Completing
the questionnaire took approximately 30 minutes and consisted
of 2 sections. One section wasto be completed by the caregiver
first, and subsequently, a shorter section was completed by the
child. Questionnaires were administered using multiple methods
to accommodate participant preferences: electronically or on
paper. The digital questionnaire could also be completed at
home; the paper questionnaire was completed in the hospital.
Research staff were available for assistance.

Incomplete caregiver questionnaires were excluded from
analysis at the case level. The first item of the pediatric
guestionnaire asked caregivers whether their child was able to
understand and answer the questions independently. This was
included to account for differences in age and level of
comprehension among the participating children. Participants
were not excluded based on thisitem because caregiver-reported
data were available regardless of whether the child was able to
complete the questionnaire.

Instruments

The questionnaire (Multimedia Appendix 2) was specificaly
developed for the purpose of this study and was not based on a
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previoudly validated instrument. The questionnaire wasreviewed
and informally pretested by members of the research team,
laypersons, children, parents, and medical specialiststo assess
the quality of the questions, ensuring they did not imply or use
unclear terminology that could potentialy influence the
participants. On the basis of severa rounds of feedback, the
wording and structure of the questions were refined before study
initiation.

Most questions had a 5-point Likert scale outcome or a yes or
no outcome. All questions had atext box option to elaborate on
the answers provided. The questionnaire consisted of 5
categories. Thefirst category included demographic and clinical
characteristics of the participants. The second category assessed
whether caregivers had prior exposure to digital monitoring
tools. The third category explored caregivers' attitudes toward
various monitoring devices, including smartwatches, lung
function meters, cough detectors, smart inhalers, air quality
monitors, medication reminders, and symptom questionnaires.
A smartinhaler isasmall electronic device attached to aninhaler
that automatically detects and time stamps inhaler use. These
monitoring devices were selected based on previous literature
[14-18]. The fourth category focused on the conditions under
which caregivers would consider using such devices. Thefina
category included open-ended questions about potential barriers
and facilitators to the implementation of home monitoring
systems.

The semistructured interviews addressed the themes mentioned
in the questionnaire and were conducted by 1 researcher. The
interviews were audio-recorded and transcribed verbatim by 2
researchers without the use of transcription software. Member
checking was not performed. Data saturation was reached after
14 interviews.

Data Analysis

All analyses were performed using RStudio (version 4.4.2; R
Foundation for Statistical Computing). Participant characteristics
were analyzed descriptively. To summarize participants' overall
attitude toward home monitoring, a cumulative device score
was calculated. For each proposed monitoring modality,
willingness to use the device was scored as +1, unwillingness
as—1, and aneutral or “no opinion” response as 0. Neutral and
“no opinion” responseswere both assigned aval ue of 0 because
neither reflects a definitive driver of, nor a barrier to, device
adoption. All modalitieswereweighted equally to capture broad
technol ogical acceptance, rather than being weighted by patient
burden or clinica utility, which was beyond the scope of this
exploratory measure. A score of —7 meansthat aparticipant had
a negative attitude toward every type of device, and a score of
+7 means that a participant had a positive attitude toward all
devices. The children with CF and their caregivers could reach
amaximum of 6 points, as most children with CF did not use
inhalers. No normalization of the cumulative device score was
performed.

Normally distributed variables are reported as mean (SD), and
nonnormally distributed variables are reported as median (IQR).
Categorical variables were summarized as absolute numbers
and percentages. Comparative anayseswere performed to assess
differences between the asthma and CF groups. Likert scale
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questions were analyzed using the Mann-Whitney U test.
Categorical variables were compared between the asthma and
CF groups using the chi-square test. Associations between
ranked variables were evaluated with the Spearman rank
correlation coefficient. A 2-sided P<.05 was considered
statistically significant. As this was an exploratory study, no
correction for multiple testing was applied.

Qualitative open-text responses and interview transcripts were
analyzed using conventional content analysis to identify key
barriers and facilitators to home monitoring adoption [19]. The
data were coded inductively without the use of a predefined
coding framework. As new concepts emerged from the data,
new descriptive codes were created, and similar codes were
grouped into broader categories representing the main barriers
and facilitators. For both data sources, 1 researcher performed
the initial analysis, and a second researcher subsequently
reviewed the data, coding, and resulting interpretation. Thefinal
coding framework and categories were then discussed within
the research team and refined where appropriate.

Quantitative and qualitative data were analyzed separately and
integrated during the interpretation of the findings, in accordance
with the convergent mixed methods design. The quantitative
guestionnaire data were used to identify general patterns in
participants’ responses regarding home monitoring, while the
qualitative data from open-text responses and interviews were
used to provide context and explain the reasons underlying these
response patterns.

Results

Participant Characteristics

Of the 131 parent-child dyads who provided informed consent,
113 parent-child dyads (Juliana Children’s Hospital: n=86,
76.1%; Sophia Children’s Hospital: n=27, 23.9%) completed
the questionnaire. One parent-child dyad was excluded from
theanalysis because the caregiver questionnaire wasincomplete.
Seventeen dyadsdid not return the questionnaire. These children
wereall diagnosed with asthma, had amedian age of 13.0 (IQR
10-15) years, and had been approached during an outpatient
clinic visit. No further clinical information or information on
thereasonsfor noncompletion wasavailable. Of the 113 children
with completed questionnaire data, 54.9% (n=62) were
diagnosed with asthma, and 45.1% (n=51) were diagnosed with
CF. A totd of 9 children (n=6 with asthma and n=3 with CF)
did not complete the pediatric part of the questionnaire due to
aninability to understand the questions. The mean pediatric age
was 10.5 (SD 3.2) yearsin the asthmagroup and 12.7 (SD 3.6)
years in the CF group. A total of 23 (20.4%) caregivers
described the disease burden of their child asvery or somewhat
heavy.

Of the 113 caregivers, 46 (40.7%) reported lung complaints as
the most burdensome aspect of their child's disease, while 39
(34.5%) caregivers indicated that daily medication caused the
greatest disease burden. Caregivers of children with asthma
morefrequently attributed the disease burden to lung complaints
than did caregivers of children with CF (n=38, 61.3% vs n=8,

15.7%; x21=22.3; P<.001). In contrast, caregivers of children
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with CF more often identified daily medication use asthe main
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asthma (n=24, 47.1% vs n=14, 22.6%; )(21:6.5; P=.01).

contributor to disease burden than caregivers of children with A yqitional participant characteristics are presented in Table 1.

Table 1. Participant characteristics (N=113).

Characteristics

Total participants

Participants with asth-  Participants with cystic fi-

ma (n=62) brosis (n=51)

Age (years), median (IQR) 11 (8.0-14.0) 10 (8.0-12.8) 13 (10.0-16.0)
Sex: male n (%) 62 (54.8) 40 (64.5) 22(43.1)
Distance to hospital (km), n (%)

<5 43(38.1) 34 (54.8) 9(17.6)

6-20 42 (37.2) 24(38.7) 18 (35.2)

>20 28(24.8) 4(6.5) 24 (47.1)
Caregiver-reported disease burden, n (%)

Heavy 23(20.4) 15 (24.2) 8(15.7)

Average 36 (31.9) 16 (25.8) 20 (39.2)

Light 54 (47.8) 31 (50) 23(45.1)
Hospital visitsin the previous year

Outpatient clinic visits, median (IQR) 4.0 (2.0-4.0) 3.0(2.0-4.0) 4.0 (4.0-4.0)

=1 emergency department visit, n (%) 18 (15.9) 15 (24.2) 3(5.9)

>1 hospital admission, n (%) 12 (10.6) 7(11.3) 5(9.8)
Medication, n (%)

Short-acting 3-agonist 51 (45.1) 46 (74.2) 5(9.8)

Long-acting [3-agonist 29(25.7) 23(37.1) 6(11.8)

Inhaled corticosteroid 48 (42.5) 48 (77.4) 0(0)

L eukotriene receptor antagonist 4(35) 4(6.5) 0(0)

Biologic 4(3.5) 4(6.5) 0(0)

Cystic fibrosis transmembrane conductance regulator modulator 48 (42.5) 0(0) 48 (94.1)
Home monitoring, n (%)

Currently using 24(21.2) 13(21) 11 (21.6)

Used previously 42 (37.2) 18 (29) 24 (47.1)
Deviceused, n (%)

Spirometer 22 (19.5) 2(3.2) 20(39.2)

Oxygen level measurement 17 (15) 13(21) 4(7.8)

Home Monitoring Experience

A total of 42 (37.2%) caregivers reported that their child had
used home monitoring previously (n=18, 29% caregivers of
children with asthma vs n=24, 47.1% caregivers of children
with CF; x%,=3.2; P=.08). Among children with CF, the most
commonly used device was a handheld spirometer, which was
reported for 20 (39.2%) children. Among children with asthma,
pulse oximeters were most commonly reported (n=13, 21%).
According to caregivers, most children (n=30, 71.4%) primarily
used home monitoring devices during symptomatic episodes
rather than incorporating them into a routine for regular
monitoring. Caregivers stated that reasons for discontinuing
home monitoring included unreliable measurements, perceived
lack of necessity, and the added uncertainty it caused. One
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caregiver of a child with CF stated, “it was useful in the past,
it isnot necessary anymore with the new medication,” indicating
the availability of newer CF transmembrane conductance
regulator (CFTR)—modulating therapies.

Willingness to Use Home M onitoring

Most caregivers (98/113, 86.7%) expressed willingness to use
home monitoring. About 77% (n=87) of caregivers would use
home monitoring if it resulted in fewer outpatient visits. Of the
113 caregivers, 99 (87.6%) would use home monitoring if it led
to fewer admissions, while 96.5% (n=109) would useit if it led
to less lung damage. Summarized responses are displayed in
Table 2. There were no associations between the age of the
participants, diagnosis, use of home monitoring in the past, or
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perceived disease severity and the willingness of caregiversto
use home monitoring (Multimedia Appendix 3).

Of al children, 74% (77/104) indicated willingnessto use home
monitoring in general. Children with asthmawere significantly

Table 2. Willingness to use home monitoring.

Stoop et a

morewilling (Likert scale score: median 2.0, IQR 1.0-2.0) than
those with CF (Likert scale score: median 2.0, IQR 2.0-3.0;
Mann-Whitney U test, P<.001). Agedid not influence children’s
willingness to use home monitoring (Multimedia Appendix 3).

Willingness to use home monitoring Participants with asth-  Participantswith cystic P value
ma, n (%) fibrosis, n (%)
Caregivers perspective®
If it was available 54 (87.1) 44.(86.3) .99
If it resulted in fewer outpatient visits 48 (77.4) 39 (76.5) .99
If it resulted in atelephonic consultation instead of an outpatient visit 50 (80.6) 36 (70.6) .30
If it led to fewer hospital admissions 55 (88.7) 44 (86.3) .92
If it led to a decrease in long-term lung damage 60 (96.8) 49 (96.1) .99
Children’s persper:tiveb
If it was available 47 (83.9) 30 (62.5) <.001°
If it resulted in fewer outpatient visits 45 (80.4) 36 (75) .36
If it led to fewer hospital admissions 54 (96.4) 46 (95.8) .99

8Caregiver responses were based on 62 participants with asthma and 51 participants with cystic fibrosis. The questions required yes or no responses.

Differences were assessed using the chi-square test.

bchild responses were based on 56 participants with asthma and 48 participants with cystic fibrosis. The questions used a 5-point Likert scale, and
participantswere considered willing if they selected “1 would liketo use” or “| would befineto use.” Differenceswere assessed using the Mann-Whitney

U test.
®P<.05 was considered statistically significant.

Home Monitoring Tools

Figures 1A and 1B present caregivers and children's
willingness to use different home monitoring devices,
respectively. Overall, caregivers' willingness was highest for
air quality meters (91/113, 80.5%), followed by daytime
smartwatches (86/113, 76.1%), nighttime smartwatches (83/113,
73.5%), cough monitors (74/113, 65.5%), symptom
questionnaires (72/113, 63.7%), and medication reminders
(59/113, 52.2%). A total of 61 (98.4%) caregiversof thechildren
with asthma would use an additional meter on the inhaer.
Overdll, children showed the greatest willingness to use a
smartwatch during the daytime (87/104, 83.6%), whereas
symptom questionnaireswerethe least preferred option (55/104,
52.8%). Acceptance of the other monitoring devices included
anighttime smartwatch (76/104, 73.1%), aspirometer (71/104,
68.2%), a cough monitor (68/104, 65.4%), an air quality meter
(66/104, 63.5%), and medication reminders (65/104, 62.5%).
The additional meter on the inhaler was acceptable for 78.6%
(44/56) of children with asthma.

https://pediatrics.,jmir.org/2026/1/€101452

Among both children and caregivers, al devices were
significantly more often preferred by participants with asthma,
except for symptom questionnaires in the pediatric population
and medication reminders in the caregiver population
(Multimedia Appendix 4). Previous use of home spirometry in
the pediatric population was not associated with willingness to
use aspirometer inthisquestionnaire (Likert scale score median
2.0, IQR 2.0-3.0 vs median 2.0, IQR 1.0-3.0; Mann-Whitney
U test, P=.50).

To summarize caregivers and children’soveral attitudes across
the different home monitoring modalities, a cumulative device
score was calculated and displayed in Figures 2A (asthma) and
2B (CF). Higher scores represent greater overall willingnessto
use the proposed home monitoring modalities. A higher
subjective disease burden was significantly associated with a
higher cumulative device score in both asthma caregivers
(Spearman rank correlation coefficient p=0.29; P=.02) and CF
caregivers (Spearman rank correlation coefficient p=0.40;
P=.003).
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Figure 1. Willingness to use home monitoring tools. (A) Caregivers' willingness to use different home monitoring tools for children with asthmaand
cystic fibrosis (CF) and (B) children’s willingness to use different home monitoring tools.
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Figure 2. Distribution of the cumulative device willingness score among caregivers and children with (A) asthma and (B) cystic fibrosis (CF). For
each applicable home monitoring modality, willingness to use the modality was scored as +1, unwillingness as—1, and a neutral response or no opinion
as 0. The maximum possible cumulative score was 7 in the children with asthmaand 6 in the children with CF.
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Symptom Interpretation

Symptom recognition was generally comparable between the
asthma and CF groups (Multimedia Appendix 5). A total of 69
(61.1%) caregivers reported an accurate assessment of disease
symptoms. About 42.5% (48/113) of caregivers reported that
when they first noticed symptoms, they believed those symptoms
had already been present for >1 day. Caregiverswho expressed
difficulty with symptom interpretation were significantly more
motivated to use home monitoring in general (Spearman rank
correlation coefficient p=—0.19; P=.04) and had a higher
cumulative device score (Spearman rank correl ation coefficient
p=—0.272; P=.004). This correlation was not significant in
children who expressed difficulty with symptom interpretation
(Spearman rank correlation coefficient p=-0.18; P=.07).
Multimedia Appendix 5 shows the ability of caregivers and
children to notice disease-specific complaints.

Data I nterpretation

Of the 113 caregivers, 82 (72.6%) would only use home
monitoring if insight into the resultswas provided (n=42, 67.7%
caregivers of children with asthma vs n=40, 78.4% caregivers
of children with CF; x?=1.1; P=.30), while 72.6% (n=82) would
only use home monitoring if a physician reviewed the results
regularly (n=46, 74.2% caregivers of children with asthma vs
n=36, 70.6% caregivers of children with CF; x°=0.05; P=.83).
Only 38.1% (n=43) of caregiverswould follow algorithmically
generated treatment advice before discussing the results with
their physicians, although the asthma cohort was significantly
more willing to follow algorithmically generated treatment

https://pediatrics.,jmir.org/2026/1/e101452
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advice without consulting a medical specialist than caregivers
in the CF cohort (n=30, 48.4% vsn=13, 25.5%; X°,=6.4; P=.04).

Barriersand Facilitators

In total, 14 children (n=8 with asthma and n=6 with CF) and
their caregivers also took part in an interview to elaborate on
their answers. A total of 88 (77.8%) caregivers answered the
open-ended question about expected barriers, and 79 (69.9%)
caregivers answered the question about expected facilitators.

Responses were generally similar between the asthma and CF
groups. Content analysis of barriers and facilitators identified
the following themes: time commitment, ease of use, safety,
and motivation, as displayed in Figure 3. The main barrier was
the perceived time burden of home monitoring (n=23). Other
caregivers highlighted theimportance of user-friendly, compact
devicesthat minimally disrupt the child’sdaily life (n=19). The
child’s motivation (n=6) was another possible barrier to the use
of home monitoring. Adoption of devices would be enhanced
by clear instructions before use and education on the
interpretation of the results (n=15). Caregivers also expressed
concerns about device safety, privacy, and electromagnetic
exposure (n=8), emphasizing the importance of trust in the
equipment. Finally, worries about reduced patient-physician
interaction (n=6) were accentuated by the desire for continued
contact with physicians or specialized nursesto interpret results
and maintain a human-centered approach to care (n=6). In
addition, several caregivers (n=12) indicated that home
monitoring could enhance their understanding of their child’'s
illness and help them anticipate clinical deterioration.
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Figure3. Content analysisof barriersand facilitators of home monitoring. Four main themes—time commitment, safety, ease of use, and motivation—are

illustrated with representative participant quotes.

“It's helpful not having to wait for a hospital
appointment to gain clarity.”

“We had a video consultation once. It saved the trip
to the hospital, which was not only easier for
our daughter but also for us, as we both have jobs.”

“It could be useful to give parents insight into the
results, helping them worry less and making them less
likely to contact doctors unnecessarily. This could also
save time.”

Time
commitment

Ease of use

“A watch would be ideal; we prefer not to deal with
large devices.”

“The devices should not run out of battery quickly,
require a lot of maintenance, or be difficult to use”

“I don't want it to have too much impact on daily life;
our children already have to do so much for their
disease”

“It should not be similar to large hospital devices; it
should still feel like a home.”

Discussion

Principal Findings

Home monitoring may support early detection of disease activity
in pediatric lung disease, but its implementation in clinical
practice remains limited [20-23]. This study explored
perspectives, barriers, and facilitators related to home monitoring
in pediatric pulmonology and showed that 86.7% (98/113) of
caregivers and 74% (77/104) of children expressed a general
willingness to use home monitoring. Several important factors
were identified that should be addressed in future research,
development, and implementation of home monitoring.

Caregiverswere particul arly motivated to use home monitoring
if it could reduce long-term lung damage or lead to fewer
hospital admissions. In addition, access to data and physician
involvement were shown to be important factorsfor caregivers.
Associations with a positive attitude toward multiple home
monitoring modalities were found for caregivers of children
with ahigher disease burden and lower proficiency in symptom
recognition, while age did not appear to be a significant factor.
These results suggest that researchers should focus on gathering
evidence that consistently shows whether home monitoring
systems may improve long-term outcomes. However, previous
studies on this subject have demonstrated that home monitoring

https://pediatrics.,jmir.org/2026/1/e101452

RenderX

“I would use home monitoring depending on who is
viewing the data and how the data is shared with the
healthcare provider. It should be well secured.”

“It would be a barrier if we could not see what is
being measured. Concerns about radiation would
also play a role.”

“Very important considerations are the security and
internet connectivity of the equipment, both in terms
of privacy and its potential impact on other devices.”

“It would be a barrier if the child does not want to
participate because it has too much impact on daily
life. Our children are already expected to do so
much.”

“We already have disagreements with our child
about her medication; why would this work?”

“Which form of home monitoring is used depends on
the situation. What matters most is that it matches
the needs of both the parents and the child,
otherwise, our child simply won’t want to use it.”

did not achieve better long-term outcomes[24-27]. Additionally,
it appears that children and caregivers value having access to
their own health dataand guidance in interpreting these resullts,
as this may support symptom recognition and enhance their
sense of control. This observation is in line with previous
literature showing that access to personal health data can
improve illness perception [28-31].

The qualitative component of this study provides context for
the generally high willingness observed in the quantitative
results by identifying important barriers to the implementation
of homemonitoring in practice. Inlinewith previousliterature,
time commitment and sustained moativation were key barriers
to implementation [32,33], as well as ease of use. Therefore,
future research should focus on passive monitoring with
“dummy proof” devices and minimize active measurements as
much as possible. Caregivers also stressed the need for
continued physician involvement in this section of the
guestionnaire. These barriersmay help explain the gap between
the apparent willingnessto use home monitoring anditslimited
uptakein current clinical practice[34,35]. Home spirometry is
awell-studied example: athough widely investigated [36,37],
long-term use is hampered by declining measurement quality
[38] and reduced motivation over time [10].
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Several notable differences between the asthma and CF groups
werefound in thisstudy. These differences should beinterpreted
with caution, as the groups also differed in several participant
characteristics, including age, sex, distance from the hospital,
and previous experience with home monitoring, which may
have contributed to the observed differences. In both children
with asthmaand their caregivers, home monitoring of pulmonary
symptoms seemed to align well with patient needs, while
caregivers and children in the CF group showed lessinterest in
monitoring focused specifically on pulmonary symptoms. This
may partly reflect theintroduction of modern CFTR modulators,
which have substantially improved lung function and symptom
control in people with CF [39]. This may also be explained by
the more variable and episodic nature of symptomsin asthma,
which can develop rapidly, whereas exacerbations in CF are
often preceded by a more gradual onset of symptoms.

A strength of our study is that, to our knowledge, it is one of
the largest cohorts to examine the perspectives of children and
caregivers on home monitoring. Including both perspectives
provides a broader understanding of preferences and
expectations. In addition, participants represented a range of
ages and disease severities, improving the representativeness
of the sample. Finally, the combination of quantitative and
qualitative data provided a deeper understanding of motivations,
concerns, and needs relevant to implementation in pediatric
pulmonary care. Themain limitation of thisstudy isthat it relied
on self-reported data via a questionnaire that was not previously
validated in other studies, which may have induced recall bias
or socia desirability bias. However, the questionnaire was
developed through several feedback loops to improve face
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validity, clarity, and relevance for the target population. The
samplein this study was drawn from 2 large urban hospitalsin
the Netherlands, which may limit the generalizability of the
findings to broader, more diverse, or rural populations.
Moreover, 51 parent-child dyadswereincluded in the CF group
rather than the planned 60, as the rarity of the disease limited
the achievable sample size within the recruitment period. The
relatively small sample size, particularly within subgroup
analyses, may have limited the ability to detect significant
associations. Despite not reaching the predefined target, the
collected data were sufficient to provide a comprehensive
overview. No correction for multipletesting was applied, asthe
analyses were exploratory in nature. In addition, as interviews
were conducted in asubset of participants, selection bias cannot
be excluded for this analysis, and the qualitative findings may
not capture the full range of perspectives within the study
population. Further research with a more diverse sample and a
longitudinal design may lead to a better understanding of the
implementation of home monitoring programsfor children with
asthma and children with CF. Finally, future work with a
guantitative or qualitative approach should gather insightsfrom
children with other lung diseases.

Conclusions

Interest in home monitoring is high among children with asthma
and CF and their caregivers, particularly in familieswith poorer
symptom recognition. To trandate this interest into clinical
practice, home monitoring strategies should demonstrate clear
clinical benefit, minimize patient burden through user-friendly
or passive systems, and be integrated into routine care with
active physician involvement.

Acknowledgments

ChatGPT (version 5.6; OpenAl) was used for language editing purposes, including rephrasing and improving the readability and
clarity of the manuscript. No scientific content, interpretation, or conclusions were generated by the tool [40].

Funding

This study was supported by funding from the Janlvo Foundation and the Haga Hospital Science Fund. The funders had no role
in the study design, data collection, analysis, or decision to publish.

Data Availability

All data presented in this manuscript are available from the corresponding author upon reasonable request.

Authors Contributions

MHPS and RK collected and analyzed the data. MHPS wrote the manuscript and performed the analysis. AJS, MN, |G, HMJ,
and BHANM provided input on the study, recruited participants, and reviewed the manuscript. MDK designed and supervised

the study and reviewed the final manuscript.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

GRAMMS (Good Reporting of a Mixed Methods Study) checklist.

[DOCX File, 13 KB-Multimedia Appendix 1]

https://pediatrics.,jmir.org/2026/1/€101452

JMIR Pediatr Parent 2026 | vol. 9| 101452 | p. 9
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=pediatrics_v9i1e101452_app1.docx&filename=15d2efaa14b1d54de66091609026ec0c.docx
https://jmir.org/api/download?alt_name=pediatrics_v9i1e101452_app1.docx&filename=15d2efaa14b1d54de66091609026ec0c.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Stoop et &

Multimedia Appendix 2

Questionnaire.
[PDE File (Adobe PDF File), 798 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Statistical analysis and variables influencing willingness to use home monitoring across subgroups.
[DOCX File, 13 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Median Likert scale score for different types of home monitoring tools for asthma and cystic fibrosis.
[DOCX File, 15 KB-Multimedia Appendix 4]

Multimedia Appendix 5

Ability of caregivers and children to notice disease-specific symptoms.
[DOCX File, 13 KB-Multimedia Appendix 5]

References

1. WilkeT, Timmermann H, Mueller S, Hardtstock F, Unmuessig V, Welte RR, et al. Association between asthma control
and healthcare costs: results from a German linked data study. Health Serv Manage Res. Feb 2023;36(1):42-50. [doi:
10.1177/09514848221100749] [Medline: 35549525]

2.  Sadatsafavi M, Chen W, Tavakoli H, Rolf JD, Rousseau R, FitzGerald JM. Saving in medical costs by achieving
guideline-based asthma symptom control: a population-based study. Allergy. Mar 2016;71(3):371-377. [doi:
10.1111/al1.12803] [Medline: 26529357]

3.  FritzGK, McQuaid EL, Spirito A, Klein RB. Symptom perception in pediatric asthma: relationship to functional morbidity
and psychological factors. JAm Acad Child Adolesc Psychiatry. Aug 1996;35(8):1033-1041. [doi:
10.1097/00004583-199608000-00014] [Medline: 8755800]

4.  Forno E, Celed6n JC. Predicting asthma exacerbationsin children. Curr Opin Pulm Med. Jan 2012;18(1):63-69. [FREE
Full text] [doi: 10.1097/M CP.0b013e32834db288] [Medline: 22081091]

5.  vander Kamp MR, Klaver EC, Thio BJ, Driessen JM, de Jongh FH, Tabak M, et al. WEARCON: wearable home monitoring
in children with asthma reveals a strong association with hospital based assessment of asthma control. BMC Med Inform
Decis Mak. Aug 14, 2020;20(1):192. [FREE Full text] [doi: 10.1186/s12911-020-01210-1] [Medline: 32795352]

6.  GreiweJ, Nyenhuis SM. Wearabl e technology and how this can beimplementedinto clinical practice. Curr Allergy Asthma
Rep. Jun 06, 2020;20(8):36. [FREE Full text] [doi: 10.1007/s11882-020-00927-3] [Medline: 32506184]

7. GuptaRS, Fierstein JL, Boon KL, Kanaley MK, Bozen A, Kan K, et a. Sensor-based electronic monitoring for asthma: a
randomized controlled trial. Pediatrics. Jan 2021;147(1):€20201330. [FREE Full text] [doi: 10.1542/peds.2020-1330]
[Medline: 33386336]

8. Thamrin C, Zindel J, Nydegger R, Reddel HK, Chanez P, Wenzel SE, et a. Predicting future risk of asthma exacerbations
using individual conditional probabilities. J Allergy Clin Immunol. Jun 2011;127(6):1494-502.€3. [doi:
10.1016/j.jaci.2011.01.018] [Medline: 21333347]

9. KruizingaMD, Essers E, Stuurman FE, Yavuz Y, de Kam ML, Zhuparris A, et a. Clinical validation of digital biomarkers
for paediatric patients with asthma and cystic fibrosis: potential for clinical trials and clinical care. Eur Respir J. Jun 09,
2022;59(6):2100208. [FREE Full text] [doi: 10.1183/13993003.00208-2021] [Medline: 34887326]

10. Bertram P, Oppelaar MC, Bannier MA, Reijers MH, van der Vaart H, van der Meer R, et al. The long-term uptake of home
spirometry in regular cystic fibrosis care: retrospective multicenter observational study. JMed Internet Res. Jan 09,
2025;27:e60689. [FREE Full text] [doi: 10.2196/60689] [Medline: 39788554]

11. Bodenheimer T, Lorig K, Holman H, Grumbach K. Patient self-management of chronic disease in primary care. JAMA.
Nov 20, 2002;288(19):2469-2475. [doi: 10.1001/jama.288.19.2469] [Medline: 12435261]

12. Zanotto BS, Etges AP, Marcolino MA, Polanczyk CA. Value-based healthcare initiatives in practice: a systematic review.
JHealthc Manag. Jun 29, 2021;66(5):340-365. [FREE Full text] [doi: 10.1097/JHM-D-20-00283] [Medline: 34192716]

13. O'Cathain A, Murphy E, Nicholl J. The quality of mixed methods studiesin health services research. JHealth Serv Res
Policy. Apr 2008;13(2):92-98. [doi: 10.1258/jhsrp.2007.007074] [Medline: 18416914]

14. vander Kamp MR, Hengeveld VS, Brusse-Keizer MG, Thio BJ, Tabak M. eHealth technol ogies for monitoring pediatric
asthma at home: scoping review. JMed Internet Res. Jul 21, 2023;25:e45896. [FREE Full text] [doi: 10.2196/45896]
[Medline: 37477966]

https://pediatrics.,jmir.org/2026/1/€101452 JMIR Pediatr Parent 2026 | vol. 9 | €101452 | p. 10
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=pediatrics_v9i1e101452_app2.pdf&filename=78639e4aab1589ff78e9a4773ee579d0.pdf
https://jmir.org/api/download?alt_name=pediatrics_v9i1e101452_app2.pdf&filename=78639e4aab1589ff78e9a4773ee579d0.pdf
https://jmir.org/api/download?alt_name=pediatrics_v9i1e101452_app3.docx&filename=b01d016b40b6826ab40d7346d02b6d9e.docx
https://jmir.org/api/download?alt_name=pediatrics_v9i1e101452_app3.docx&filename=b01d016b40b6826ab40d7346d02b6d9e.docx
https://jmir.org/api/download?alt_name=pediatrics_v9i1e101452_app4.docx&filename=5559ce518ea290588901b1b242a46fec.docx
https://jmir.org/api/download?alt_name=pediatrics_v9i1e101452_app4.docx&filename=5559ce518ea290588901b1b242a46fec.docx
https://jmir.org/api/download?alt_name=pediatrics_v9i1e101452_app5.docx&filename=0b7c9e1a23b06b9152fde55ddf6960af.docx
https://jmir.org/api/download?alt_name=pediatrics_v9i1e101452_app5.docx&filename=0b7c9e1a23b06b9152fde55ddf6960af.docx
http://dx.doi.org/10.1177/09514848221100749
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35549525&dopt=Abstract
http://dx.doi.org/10.1111/all.12803
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26529357&dopt=Abstract
http://dx.doi.org/10.1097/00004583-199608000-00014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8755800&dopt=Abstract
https://europepmc.org/abstract/MED/22081091
https://europepmc.org/abstract/MED/22081091
http://dx.doi.org/10.1097/MCP.0b013e32834db288
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22081091&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-020-01210-1
http://dx.doi.org/10.1186/s12911-020-01210-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32795352&dopt=Abstract
https://europepmc.org/abstract/MED/32506184
http://dx.doi.org/10.1007/s11882-020-00927-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32506184&dopt=Abstract
https://europepmc.org/abstract/MED/33386336
http://dx.doi.org/10.1542/peds.2020-1330
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33386336&dopt=Abstract
http://dx.doi.org/10.1016/j.jaci.2011.01.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21333347&dopt=Abstract
https://publications.ersnet.org/lookup/pmid/34887326
http://dx.doi.org/10.1183/13993003.00208-2021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34887326&dopt=Abstract
https://www.jmir.org/2025//e60689/
http://dx.doi.org/10.2196/60689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39788554&dopt=Abstract
http://dx.doi.org/10.1001/jama.288.19.2469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12435261&dopt=Abstract
https://europepmc.org/abstract/MED/34192716
http://dx.doi.org/10.1097/JHM-D-20-00283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34192716&dopt=Abstract
http://dx.doi.org/10.1258/jhsrp.2007.007074
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18416914&dopt=Abstract
https://www.jmir.org/2023//e45896/
http://dx.doi.org/10.2196/45896
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37477966&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Stoop et &

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Gijsen CE, Lucas J, Muris JW, van Horck MW, Sieben AE, Dompeling E. Towards improved asthma control in children
by non-invasive home monitoring. Sci Rep. Nov 11, 2025;15(1):39423. [EREE Full text] [doi: 10.1038/s41598-025-22921-3]
[Medline: 41219248]

Rassouli F, Tinschert P, Barata F, Steurer-Stey C, Fleisch E, Puhan MA, et a. Characteristics of asthma-related nocturnal
cough: a potential new digital biomarker. J Asthma Allergy. Dec 03, 2020;13:649-657. [FREE Full text] [doi:
10.2147/JAA.S278119] [Medline: 33299332]

Zabczyk C, Blakey JD. The effect of connected "smart" inhalers on medication adherence. Front Med Technol. Aug 18,
2021;3:657321. [FREE Full text] [doi: 10.3389/fmedt.2021.657321] [Medline: 35047916]

KruizingaMD, van der Heide N, Mall A, ZhuparrisA, Yavuz Y, de Kam ML, et al. Towards remote monitoring in pediatric
care and clinical trials-tolerability, repeatability and reference values of candidate digital endpoints derived from physical
activity, heart rate and sleep in healthy children. PLoS One. Jan 7, 2021;16(1):€0244877. [FREE Full text] [doi:
10.1371/journal .pone.0244877] [Medline: 33411722]

Hsieh HF, Shannon SE. Three approaches to qualitative content analysis. Qual Health Res. Nov 2005;15(9):1277-1288.
[doi: 10.1177/1049732305276687] [Medline: 16204405]

Pais-Cunhal, Fontoura Matias J, Almeida AL, Magalhdes M, Fonseca JA, Azevedo |, et al. Telemonitoring of pediatric
asthmain outpatient settings: asystematic review. Pediatr Pulmonol. Oct 2024;59(10):2392-2413. [doi: 10.1002/ppul .27046]
[Medline: 38742250]

Ortiz Ortigosa L, Vinolo-Gil MJ, Pastora Bernal M, Casuso-Holgado MJ, Rodriguez-Huguet M, Martin-Vaero R.
Telerehabilitation and telemonitoring interventions programs used to improving quality of lifein peoplewith cystic fibrosis:
asystematic review. Digit Health. Aug 28, 2023;9:20552076231197023. [FREE Full text] [doi: 10.1177/20552076231197023]
[Medline: 37654722]

DavisJ, Ryan M, Marchetti P, Dahlberg SE, Greenberg J, Bacon C, et al. Real-world feasibility of short-term, unsupervised
home spirometry in CF. Pediatr Pulmonol. Dec 2022;57(12):3129-3135. [doi: 10.1002/ppul.26147] [Medline: 36124390]
Stoop MH, Driessen GJ, Cohen AF, Kruizinga MD. Digital diagnostics, biomarkers and therapeutics in an evolving
healthcare system: from promise to practice. Br J Clin Pharmacol. Jul 2026;92(7):2016-2027. [doi: 10.1002/bcp.70527]
[Medline: 41874324]

LeeJR,Leo S, Liao S, NgWR, Tay TY, Wang Y, et al. Electronic adherence monitoring devices for children with asthma:
asystematic review and meta-analysis of randomised controlled trials. Int I Nurs Stud. Oct 2021;122:104037. [doi:
10.1016/j.ijnurstu.2021.104037] [Medline: 34391027]

Deschildre A, Béghin L, Salleron J, Iliescu C, Thumerelle C, Santos C, et a. Home telemonitoring (forced expiratory
volumein 1) in children with severe asthma does not reduce exacerbations. Eur Respir J. Feb 2012;39(2):290-296. [FREE
Full text] [doi: 10.1183/09031936.00185310] [Medline: 21852334]

Lechtzin N, Mayer-Hamblett N, West NE, Allgood S, Wilhelm E, Khan U, et al. Home monitoring of patients with cystic
fibrosisto identify and treat acute pulmonary exacerbations. el CE study results. Am J Respir Crit Care Med. Nov 01,
2017;196(9):1144-1151. [FREE Full text] [doi: 10.1164/rccm.201610-21720C] [Medline: 28608719]

Maroto E, Esteban Lombarte MD, Garriga-Baraut T, Garcia Del Cerro G, Caballero-Rabasco MA, Hernandez G, et al.
Efficacy of adigitally supported intervention for children and adol escents with difficult-to-control asthma (INSPIRINGKIDS):
results from a multicentre randomized controlled trial [Article in English, Spanish]. Arch Bronconeumol. Aug
2025;61(8):499-501. [doi: 10.1016/j.arbres.2025.04.004] [Medline: 40345955]

Madanian S, Nakarada-Kordic |, Reay S, Chetty T. Patients' perspectives on digital health tools. PEC Innov. May 26,
2023;2:100171. [FREE Full text] [doi: 10.1016/j.pecinn.2023.100171] [Medline: 37384154]

Creber A, Leo DG, Buckley BJ, Chowdhury M, Harrison SL, Isangjad M, et al. Use of telemonitoring in patient
self-management of chronic disease: aqualitative meta-synthesis. BMC Cardiovasc Disord. Sep 19, 2023;23(1):469. [FREE
Full text] [doi: 10.1186/s12872-023-03486-3] [Medline: 37726655]

Oppelaar MC, Emond Y, Bannier MA, Reijers MH, van der Vaart H, van der Meer R, et a. Potential, pitfalls, and future
directionsfor remote monitoring of chronic respiratory diseases: multicenter mixed methods study in routine cystic fibrosis
care. JMed Internet Res. Aug 06, 2024;26:€54942. [FREE Full text] [doi: 10.2196/54942] [Medline: 39106098]
Oppelaar MC, van den Wijngaart LS, Merkus PJ, Croonen EA, Hugen CA, Brouwer ML, et al. It isnot just the FEV 1 that
matters, but the personal goals we reach along the way: qualitative, multicenter, prospective, observational study. JMed
Internet Res. Oct 20, 2021;23(10):€29218. [FREE Full text] [doi: 10.2196/29218] [Medline: 34668868]

Fan D, Shen A, Wang Q, Peng L, XiaR, Zhou H. Home spirometry telemonitoring in pediatric patients with asthma: a
mixed study. Front Pediatr. May 14, 2025;13:1554921. [FREE Full text] [doi: 10.3389/fped.2025.1554921] [Medline:
40438788]

Mandizha J, Lanario JW, Duckworth A, Lines S, Paiva A, Elworthy V, et al. Patient perspectives on home-spirometry in
interstitial lung disease: aqualitative co-designed study. BMJ Open Respir Res. Oct 2023;10(1):€001837. [FREE Full text]
[doi: 10.1136/bmjresp-2023-001837] [Medline: 37793682]

Edmondson C, Westrupp N, Short C, Seddon P, Olden C, Wallis C, et al. Unsupervised home spirometry is not equival ent
to supervised clinic spirometry in children and young peoplewith cystic fibrosis: resultsfrom the CLIMB-CF study. Pediatr
Pulmonol. Oct 2023;58(10):2871-2880. [doi: 10.1002/ppul .26602] [Medline: 37503909]

https://pediatrics.,jmir.org/2026/1/€101452 JMIR Pediatr Parent 2026 | vol. 9 | 101452 | p. 11

(page number not for citation purposes)


https://doi.org/10.1038/s41598-025-22921-3
http://dx.doi.org/10.1038/s41598-025-22921-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=41219248&dopt=Abstract
https://europepmc.org/abstract/MED/33299332
http://dx.doi.org/10.2147/JAA.S278119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33299332&dopt=Abstract
https://europepmc.org/abstract/MED/35047916
http://dx.doi.org/10.3389/fmedt.2021.657321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35047916&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0244877
http://dx.doi.org/10.1371/journal.pone.0244877
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33411722&dopt=Abstract
http://dx.doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16204405&dopt=Abstract
http://dx.doi.org/10.1002/ppul.27046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38742250&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/20552076231197023?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076231197023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37654722&dopt=Abstract
http://dx.doi.org/10.1002/ppul.26147
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36124390&dopt=Abstract
http://dx.doi.org/10.1002/bcp.70527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=41874324&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2021.104037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34391027&dopt=Abstract
https://publications.ersnet.org/lookup/pmid/21852334
https://publications.ersnet.org/lookup/pmid/21852334
http://dx.doi.org/10.1183/09031936.00185310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21852334&dopt=Abstract
https://europepmc.org/abstract/MED/28608719
http://dx.doi.org/10.1164/rccm.201610-2172OC
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28608719&dopt=Abstract
http://dx.doi.org/10.1016/j.arbres.2025.04.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40345955&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2772-6282(23)00051-1
http://dx.doi.org/10.1016/j.pecinn.2023.100171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37384154&dopt=Abstract
https://bmccardiovascdisord.biomedcentral.com/articles/10.1186/s12872-023-03486-3
https://bmccardiovascdisord.biomedcentral.com/articles/10.1186/s12872-023-03486-3
http://dx.doi.org/10.1186/s12872-023-03486-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37726655&dopt=Abstract
https://www.jmir.org/2024//e54942/
http://dx.doi.org/10.2196/54942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39106098&dopt=Abstract
https://www.jmir.org/2021/10/e29218/
http://dx.doi.org/10.2196/29218
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34668868&dopt=Abstract
https://doi.org/10.3389/fped.2025.1554921
http://dx.doi.org/10.3389/fped.2025.1554921
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40438788&dopt=Abstract
https://bmjopenrespres.bmj.com/lookup/pmidlookup?view=long&pmid=37793682
http://dx.doi.org/10.1136/bmjresp-2023-001837
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37793682&dopt=Abstract
http://dx.doi.org/10.1002/ppul.26602
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37503909&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Stoop et &

35.

36.

37.

38.

39.

40.

Salmi EM, Basile FW, Khan FA, Watt L, Song R, Bijker EM. Facilitators and barriers affecting the implementation of
e-health for chronic respiratory diseases in remote settings: a qualitative evidence synthesis. BMC Health Serv Res. Jan
04, 2025;25(1):19. [FREE Full text] [doi: 10.1186/s12913-024-12050-4] [Medline: 39754241]

Schaffer S, Strang A, Shenoy A, Selhorst D, Chidekel A. Education and implementation of home spirometry in an adol escent
cysticfibrosis population. Respir Med Res. Nov 2023;84:101040. [doi: 10.1016/j.resmer.2023.101040] [Medline: 37734233]
Bouteleux B, Beaufils F, Fayon M, Bui S. Home-spirometry exacerbation profilesin children with cystic fibrosis. Pediatr
Pulmonol. Mar 2024;59(3):552-561. [doi: 10.1002/ppul.26781] [Medline: 38014613]

Anand R, McLeese R, Busby J, Stewart J, Clarke M, Man WD, et al. Unsupervised home spirometry supervised clinic
spirometry for respiratory disease: a systematic methodology review and meta-analysis. Eur Respir Rev. Sep 06,
2023;32(169):220248. [FREE Full text] [doi: 10.1183/16000617.0248-2022] [Medline: 37673426]

Kapouni N, Moustaki M, Douros K, Loukou |. Efficacy and safety of elexacaftor-tezacaftor-ivacaftor in the treatment of
cystic fibrosis: a systematic review. Children (Basel). Mar 15, 2023;10(3):554. [FREE Full text] [doi:
10.3390/children10030554] [Medline: 36980112]

ChatGPT. URL: https://chatgpt.com/ [accessed 2026-05-07]

Abbreviations

CF: cysticfibrosis

CFTR: cystic fibrosis transmembrane conductance regul ator
GINA: Global Initiative for Asthma

GRAMMS: Good Reporting of a Mixed Methods Study

WMO: Wet Medisch-Wetenschappelijk Onderzoek Met Mensen

Edited by A Serlachius; submitted 15.May.2026; peer-reviewed by C Zettler-Greeley, MA Caballero-Rabasco; comments to author
18.Aug.2026; revised version received 27.Sep.2026; accepted 29.Sep.2026; published 20.0ct.2026

Please cite as:

Soop MHP, Krul R, Manai BHAN, Groothuis|, Sprij AJ, Nuijsink M, Janssens HM, Kruizinga MD

Exploring Perspectives and Barriersin Implementing Home Monitoring for Pediatric Pulmonary Diseases. Mixed Methods Sudy
JMIR Pediatr Parent 2026;9:€101452

URL: https://pediatrics.jmir.org/2026/1/€101452

doi: 10.2196/101452

PMID:

©MeesHP Stoop, Romy Krul, BadiesHAN Manai, Iris Groothuis, Arwen J Sprij, Marianne Nuijsink, Hettie M Janssens, Matthijs
D Kruizinga. Originaly published in IMIR Pediatricsand Parenting (https://pediatrics,jmir.org), 20.0ct.2026. Thisis an open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first publishedin IMIR
Pediatrics and Parenting, is properly cited. The complete bibliographic information, a link to the original publication on
https://pediatrics.jmir.org, as well as this copyright and license information must be included.

https://pediatrics.,jmir.org/2026/1/€101452 JMIR Pediatr Parent 2026 | vol. 9 | 101452 | p. 12

RenderX

(page number not for citation purposes)


https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-024-12050-4
http://dx.doi.org/10.1186/s12913-024-12050-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39754241&dopt=Abstract
http://dx.doi.org/10.1016/j.resmer.2023.101040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37734233&dopt=Abstract
http://dx.doi.org/10.1002/ppul.26781
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38014613&dopt=Abstract
https://publications.ersnet.org/lookup/pmid/37673426
http://dx.doi.org/10.1183/16000617.0248-2022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37673426&dopt=Abstract
https://www.mdpi.com/resolver?pii=children10030554
http://dx.doi.org/10.3390/children10030554
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36980112&dopt=Abstract
https://chatgpt.com/
https://pediatrics.jmir.org/2026/1/e101452
http://dx.doi.org/10.2196/101452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

