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Abstract

Background: Theintegration of patient-reported outcomes (PROSs) into routine clinical practice remains limited despite their
well-documented benefits in facilitating clinical communication and research. Systematic digital PRO collection can enable
real-time symptom monitoring, timely clinical interventions, and greater patient empowerment. The Health Outcomes Observatory
(H20) initiative was devel oped to enable systematic digital patient-reported outcome measures (PROMs) collection and integration
with clinical datato support value-based, patient-centered care across health care systems.

Objective: This study aimed to evaluate the feasibility, usability, acceptability, clinical utility, and implementation of the H20
digital infrastructure from patient and health care professional perspectives across multiple health care settings and medical
conditions.
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Methods: A noninterventional, multicenter, convergent mixed methods feasibility study was conducted in Spain, Austria, the
Netherlands, and Germany across multiple medical conditions. Locally implemented smartphone, tablet, and web-based solutions
captured and displayed PROs. Surveys and interviews assessed usahility, acceptahility, perceived clinical utility, and implementation
conditions among patients and health care professionals.

Results. Of 241 participants assessed initially, 115 (47.7%) contributed follow-up data. Although 83% (44/53) of the respondents
indicated willingness to recommend H20, the mean System Usability Scale (SUS) score was 44.65/100 (SD 9.78), indicating
poor usability. Among 50 participants with paired Patient Satisfaction Questionnaire Short Form assessments, satisfaction with
technical quality declined (t,5=2.20; P=.03). Interviewsidentified perceived value alongside login difficulties, technical instability,
weak integration with clinical systems, and inconsistent use of PRO data during consultations.

Conclusions: The H20 infrastructure could be deployed across heterogeneous settings, and participants perceived value in
digital PRO collection; however, poor usability, substantial attrition, technical friction, and limited workflow integration qualify
conclusions about feasibility and acceptability. More reliable technology, stronger interoperability, and evaluation in larger and

more complete samples are needed before broader implementation.

(IMIR Form Res 2026;10:€94733) doi: 10.2196/94733
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Introduction

Background

Rising costs, fragmented care, aging populations, and chronic
disease burden challenge health care sustainability [1].
Evaluating health outcomes is essential to assess system
performance. Value-based health care (VBHC) focuses on hedlth
outcomes relative to the costs of achieving them [2]. Health
care systems have begun implementing these principles[3], but
patient-centered outcome data are not consistently collected in
routine care. Performance assessment should include outcomes
relevant to patients and the popul ations served [4].

Patient-reported outcomes (PROs) are one such crucia metric.
PROs are direct reports from a patient about their health
condition without influence by a clinician or anyone else [5].
One method of measuring these health aspects involves using
validated patient-reported outcome measures (PROMs), which
patients compl ete to assess the effects of symptoms, treatments,
or both on their functional status, psychological well-being,
social functioning [6], and overall health-related quality of life
[7,8]. By capturing outcomes from the patient’s perspective,
PRO data can influence decision-making across multiple health
care stakeholders, improve care pathways and health policies,
inform health technology assessments, support medicine
development and regulatory approval, and facilitate better
communication between patients and health care professionals
(HCPs) [5,8,9]. Evidence suggests that monitoring self-reported
symptoms and ensuring timely responses from health careteams
could lead to treatment adjustments and even improved patient
surviva [10].

Despite established use in clinical trials and medicine
development [5,11], PROMs remain incompletely integrated
into routine care. Paper collection and manua data entry
introduce risks of transcription errorsand delays, as documented
in clinical data workflows [12-15]. PROM data can support
both provider improvement and individual care, but these uses
require appropriate collection and feedback arrangements[8,9].

https://formative.jmir.org/2026/1/e94733

Systematic and electronic patient-reported outcome measures
(ePROM s) could enable real-time symptom monitoring, detect
changes in disease progression, and facilitate timely
interventions [16]. PROs should form a central component of
the broader health outcome measurement framework [17-19],
as their assessment is critical in promoting a patient-centered
approach to health care. This approach empowers patients
through self-management, engagement, and active participation
intheir care.

Clinical data, PROs, patient characteristics, and care-process
data need to be considered together. Core outcome sets (COSs),
developed through stakeholder consensus, standardize which
outcomes should be collected for specific conditions [20,21].
Their practical value also depends on how those outcomes are
collected and used.

The Health Outcomes Observatory (H20) promotes VBHC
through systematic collection and use of patient-relevant
outcomes[22]. National observatoriesin Austria, Germany, the
Netherlands, and Spain initially focused on diabetes, breast and
lung cancer, and inflammatory bowel disease. This feasibility
study evaluated patient and HCP experiences with the local
technol ogies and workflows used to collect and review ePROMs
in routine care.

Study Objectives

The primary objective was to evaluate the usability and
perceived clinica utility of the national H20 ePROM
infrastructure for routine care delivery from the perspectives of
patients and HCPs. The secondary objectives were to identify
the implementation factors most critical to successful ePROM
integration into the diverse clinical practice settings and to
understand current stakeholder acceptance, facilitators, and
perceived barriers that could hinder implementation and
scalability.
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Methods

Design

This multicenter, prospective, pre-post study used aconvergent
mixed methods design with embedded qualitative components.
Quantitative and qualitative datawere collected in parallel with
equal priority and integrated during interpretation. This
feasibility design was selected as survey measures could
quantify usability and satisfaction, whileinterviews could better
explain the technical, workflow, and organizational conditions
underlying quantitative results. One site in each of Austria,
Germany, the Netherlands, and Spain participated, covering 1-4
indications per site. Local ethical approval was obtained at each
site, and COS data collection was classified as noninterventional
under local regulations. Additional protocol detailsare available
elsewhere [23]. The mixed methods reporting of this study
follows the Good Reporting of a Mixed Methods Study
(GRAMMYS) framework (refer to Multimedia Appendix 1 for
the completed checklist).

H20 Digital Infrastructure and Wor kflow

H20 is a federated digital infrastructure. It combines
disease-specific COS, locally selected patient-facing mobile or
web apps, hospital dashboards or data-capture systems, and
national governance arrangements. Site personnel enrolled and
registered patients, provided training, and prompted completion
of PROMs at baseline and scheduled follow-ups (electronic
follow-up completion reminders were also provided). Patients
completed questionnaires through the locally implemented app
using a smartphone, tablet, or computer. Clinicians reviewed
data through locally available dashboards or clinical tools;
integration with electronic health records (EHRS) differed by
site, and incomplete interoperability was itself an
implementation limitation.

“H20 digital infrastructure” denotes the federated ecosystem,
“local app” the patient-facing tool, and “study database’
Clincase, which held feasibility evaluation data rather than
supporting routine clinical review.
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Collecting sites did not provide complete app names and
versions, hosting and storage locations, EHR registration
pathways, or PROM-to-EHR interfaces. Thesetechnical details
could not be specified consistently across centers.

Operational Definitions

Feasibility was defined and operationalized as the ability to
deploy and sustain digital ePROM collection under routine-care
conditions across participating sites. Usability referred to
perceived ease of use and interaction quality, assessed using
the System Usability Scale (SUS) and process indicators.
Acceptability referred to willingness to recommend and
favorable or unfavorable experiences described in interviews.
Implementation referred to the technical, workflow, staffing,
and organizational conditions affecting deployment. Perceived
clinical utility referred to whether patientsand HCPs considered
the collected PRO data useful for monitoring, communication,
and clinical decision-making.

Each site used locally selected technology compatible with
smartphones, tablets, or web browsers to capture and display
PROs. Data architecture and access arrangements followed the
relevant national H20 framework and local privacy and
cybersecurity requirements. The degree of EHR integration
differed by site, and some clinicians relied on separate
dashboards or toolsto review PROM data. Participation did not
alter routine care; treatment decisions and disease monitoring
remained at the treating physician’sdiscretion, and no additional
study-specific clinic visits were required.

The study lasted 22 months, from first consent in September
2023 to final completion in July 2025 (Figure 1). Follow-up
was planned for 12 months per participant, with study initiation
and assessment timing varying according to site-level
implementation of the COS and technology. Quantitative data
assessed system usability, patient satisfaction with care,
perceived utility, and processindicators. In parallel, interviews
with patients and HCPs explored experiences, acceptability,
and implementation context.
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Figure 1. Planned assessment schedule for the Health Outcomes Observatory feasibility study. H20: Health Outcomes Observatory; FS: Feasibility
Study; mo: months, PSQ-18: Patient Satisfaction Questionnaire Short Form; SUS: System Usability Scale.
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Implementation Disruptions and Protocol Deviations

Implementation and follow-up timing were not uniform across
centers. One technology provider supporting an observatory
becameinsolvent during data collection, delaying dataretrieval.
Other  disruptions included prolonged technology
implementation and troubleshooting, PROM licensing and
trandation barriers, and site-level modifications to planned
procedures. Although the Patient Satisfaction Questionnaire
Short Form (PSQ-18) follow-up was planned for 12 months,
actual pre-post intervals ranged from 6 to 16 months. These
deviations were treated as implementation constraints when
interpreting feasibility and comparative results.

The collecting sites did not provide complete event-level records
of vendor changes, software failures, protocol modifications,
or dates of disruption and recovery. Consequently, the reported
events cannot be assigned reliably toindividual centersor linked
guantitatively to outcomes. Site-level noncollection, including
the absence of German PSQ-18 data, was distinguished from
participant nonresponse when interpreting data availability.

Ethical Considerations

Participating observatories followed national legal and ethical
governance arrangements. Consent materialsand measureswere
adapted tolocal systemsand languages while retaining common
study procedures. All datatransferred for analyseswerereceived
as pseudonymized and deidentified. Use of the datawaslimited
to the scope of this study (ie, no secondary use). The master
version of the informed consent, which was adapted for use by
each site, is provided in Multimedia Appendix 2. Ethical
approval was obtained from local institutional review boards
of the Medica University of Vienna (EK1191/2023), Vall
d Hebron University Hospital (PR(AG)216/2023), Erasmus

https://formative.jmir.org/2026/1/e94733

Medical Center (EC-2023-0735), and Charité University
Hospital (EA4 034 22).

Baselineincluded the PSQ-18; SUSwas scheduled at 6 months,
the Perceived Utility Questionnaire at 6 and 12 months, PSQ-18
follow-up at 12 months, and interviewsat 12-16 months. Actual
paired PSQ-18 intervals ranged from 6 to 16 months; the
schematic does not represent uniform achieved follow-up. Six
patients per disease group and 3 HCPs specializing in each
disease areawereinvited tointerviews conducted 12-16 months
after enrollment.

Study Population and Eligibility Criteria

Patients diagnosed with metastatic breast cancer (MBC), lung
cancer (LC), Crohn disease (CD), ulcerative colitis (UC), or
type 1 or type 2 diabetes mellitus (DM) who were receiving
treatment at the Vienna General Hospital, Erasmus Medical
Center, Vall d'Hebron University Hospital, and Charité
University Hospital, along with their HCPs, were included in
the study. Patients had to be at least 18 years old and able to
read and understand the relevant local languages. Finaly, all
participants had to be willing and able to complete data
collection using an electronic device. Each participant signed
an informed consent form (or provided el ectronic confirmation)
indicating understanding of agreement to participate in the
feasibility study.

Study Sample

The study aimed to enroll a minimum of 200 patients, with 50
participants per site and at least 25 per disease group. Eligible
participants had a diagnosis of type 1 or type 2 DM, CD, UC,
MBC, or LC. No formal power calculation was performed for
this exploratory study. Targets reflected historical clinic
recruitment rates and the feasibility of obtaining descriptive and
qualitative data.

JMIR Form Res 2026 | vol. 10 | €94733 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

Recruitment Procedure

HCPsand clinical staff at participating hospital centersrecruited
consecutive eligible patients during on-site clinical care,
according to the usua clinical practice at each center.
Informational materials supported the recruitment process and
were reviewed with the patients. The HCP inviting the patient
explained the purpose of the study and the role of PROMs and
answered any questions before the patient decided whether to
participate. Following this, interested patients provided written
or electronic informed consent before participation. After
consent, HCPs, with potential support from technology
providers, guided patients on how to use the app and accessthe
guestionnaires. A purposive, maximum-variation sampling
stratified by clinical condition was chosen. A subset of
participants, stratified by age, gender, and education, wasinvited
to participate in semistructured qualitative interviews. Patients
could withdraw from the study at any time without explanation.

The purposive interview strategy described the intended
sampling approach. The achieved sample was uneven across
countries. Complete participant-level information on age,
gender, education, and professional background was not
provided by participants or collecting sites, preventing
verification that the intended variation was achieved. The
country-level demographic summaries available for the
interviews are reported in the “Results’ section.

M easures

The study collected disease-specific COS data, including PROs,
clinical measures, and demographics. Additional feasibility
study data included patient satisfaction with care and utility
guestionnaires, and qualitative interview responses. Data were
collected from patients and HCPsthrough qualitativeinterviews
and quantitative questionnaires (Multimedia Appendix 3).

SUS

The SUS assessed perceived usability. Thiswidely used 10-item
instrument covers ease of use, complexity, and confidence[24].
Items are rated on a 5-point scale from strongly disagree to
strongly agree and converted using the standard scoring
procedure to a total score from O to 100, with higher scores
indicating better usability. SUS scores are scale scores, not
percentages. For the descriptiveinterpretation used here, scores
below 50 indicated poor usability and scores above 80 indicated
very good usability [24]. These benchmarks describe perceived
usability rather than clinical effectiveness or implementation
readiness. Published evidence supports use of the SUS across
technologies; however, internal consistency was not estimated
for the present sample.

PSQ-18

The PSQ-18 assessed satisfaction with health care services. Its
18 items form 7 subscales covering general satisfaction,
technical quality, interpersonal manner, communication,
financial aspects, time spent with the doctor, and accessibility
and convenience [25]. Items are rated on a 5-point scale and
scored according to the published guidance, including reverse
coding, so that higher scores indicate greater satisfaction. The
PSQ-18 was planned at baseline and 12-month follow-up,
although actual paired assessment intervalsvaried from 6 to 16
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months. Internal consistency was not estimated for the present
sample.

The PSQ-18 technical-quality subscale measures satisfaction
with the technical quality of medical care; it does not directly
measure the technical performance of software. Published
measurement evidence does not establish validity in every
clinical or language context. Complete item-level data needed
to estimate internal consistency of SUS and PSQ-18 scoresin
this sample were not provided by the collecting sites;
study-specific reliability and cross-language measurement
equivalence could therefore not be evaluated.

Per ceived Utility Questionnaire

The Perceived Utility Questionnaire (labeled by this name in
Figure 1) was developed for the study to assess participants
experience of completing PROMs through the local H20 app.
It collected gender, age group, and education and asked about
willingness to recommend participation, ease of answering
guestions, time to compl etion, and ease of correcting responses
using 0-10 numeric rating scales. It also recorded completion
setting and device type. These items were used as indicators of
practical usability, acceptability, and perceived utility; the
guestionnaire was not treated as a previously validated
measurement instrument.

Age groups were collected in the Perceived Utility
Questionnaire, whereas the demographic summaries report age
in years as means and SDs.

Qualitative I nterviews

Patient interview guides explored daily life, self-care,
communication, use of PRO data during consultations, access
barriers, and suggested improvementsto training and app design.
HCP guides covered clinical usefulness, patient-provider
relationships, workflow integration, and implementation barriers.
Both used open-ended questions on usability and perceived
value,

Data Analysis

Quantitative Analysis

Descriptive statistics summarized the PSQ-18, SUS, Perceived
Utility Questionnaire, and processindicators. SUStotal scores,
rather than subscales, were calculated. Bivariate correlation
analyses assessed associations  between  participant
characteristics and user-experience outcomes. One-way ANOVA
compared device and compl etion-process groups. Paired 2-tailed
t tests compared baseline and fol low-up PSQ-18 subscal e scores
among participants with both assessments, with emphasis on
technical quality, time spent with the doctor, accessibility and
convenience, and communication. All inferential analyseswere
exploratory.

The reported P values are interpreted as exploratory, without a
claim of confirmatory evidence across the multiple comparisons.
The aggregate results do not permit independent verification of
assumptions, modd coding, site-adjusted effects, or all
analysis-specific sample sizes. No causal inference wasintended.

Study evaluation data were transferred to Clincase, a
data-capture system hosted by the Medical University of Vienna;
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some centers instead supplied Microsoft Excel files. Analyses
were performed using IBM SPSS Statistics version 27 with a
2-sided a level of .05. Available-case analysis was used for
each measure, and paired analyses included only participants
with both assessments. No imputation or substitution was
performed. A test for data missing completely at random was
not conducted, and the analyses did not account for site-level
clustering or potential nonrandom lossto follow-up; inferential
results should therefore be interpreted cautiousdly.

Qualitative Analysis

The interview guides were developed by a multistakeholder
project group containing HCPs, academic researchers, and
industry partners from the H20 consortium. Qualitative data
from semistructured interviews were analyzed thematically to
explore user experiences and contextual factors influencing
implementation.

Interviewswereoriginally conducted in Spanish, Catalan, Dutch,
or German, transcribed verbatim, and translated into English.
Before API processing, the qualitative data were anonymized
by deleting names and other identifying information, and
interviewee answers were separated from interview questions
and pseudonymization labels. Researchers summarized the
interviewees answers using GPT-40-mini (OpenAl), accessed
through the personal OpenAl APl account of a researcher.
Processing used controlled APl access and the prepared text
excluded identifying information; the research team reported
that no data privacy issues were identified in this workflow.

Reflexive thematic analysis was used [26]. Two researchers
(TS and MRA) independently reviewed and coded the full
transcripts, compared interpretations, and resolved coding
discrepancies through discussion; no discrepancies remained
unresolved. Codes were iteratively refined into categories and
themes addressing feasibility, usability, implementation, and
perceived utility. Analytical memos and team discussions
supported reflexivity and credibility. GPT-40-mini was used to
summarizeinterview responses; thisuseis disclosed separately
from manuscript language editing.

Tranglation, removal of question context and labels, and
Al-assisted summarization may reduce contextual nuance or
obscure minority views. These processing steps should be
considered when interpreting the themes; the use of Al does
not itself establish the accuracy or completeness of the
qualitative interpretation.

Mixed Methods I ntegration

To enhance the mixed methods approach, the research team
(TS, PL, GG, and MRA) integrated quantitative and qualitative
findings during interpretation using aweaving narrative strategy

https://formative.jmir.org/2026/1/e94733
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toidentify convergence, complementarity, or divergence across
data strands.

Integration concerned the interpretation of findings across data
strands rather than estimation of an individual-level association
between survey responses and interview themes. In particular,
the predominantly Spanish interview sample could contextualize
reported usability barriersbut could not explain every country’s
guantitative results or the experiences of participants who did
not provide follow-up data.

Results

Participant Flow and Data Completeness

Of 241 participants at the first assessment, 115 (47.7%)
contributed any follow-up data, representing attrition of 126
(52.3%). Denominators differed across measures because of
participant nonresponse and site-level noncollection. Completion
setting, onboarding staff role, and device data were available
for 120/241 (49.8%), 116/241 (48.1%), and 144/241 (59.8%)
participants, respectively (Table 1). The SUS was completed
by 205 participants, and 50 paired PSQ-18 records were
avalable for the pre-post comparison. Missing data were
analyzed using available cases without imputation. Relative to
the 241 enrolled participants, completion-setting data were
unavailable for 121 (50.2%), onboarding-role data for 125
(51.9%), device data for 97 (40.2%), and SUS data for 36
(14.9%). Fifty paired PSQ-18 records represented 20.7% of the
enrolled cohort; thisis an analysis-availability proportion, not
a PSQ-18-specific dropout rate. Detailed enrollment,
withdrawal, and noncompletion counts by site, disease, and
scheduled time point were not provided by the collecting sites;
S0, a complete attrition matrix and reasons for individual
noncompletion could not be reconstructed.

Across participants, the mean age was 46 (SD 14.4) years, and
130/241 (54%) were female (Table 2).

SUS data were available for 205 participants, and 195 unique
PSQ-18 assessments were reported for the PSQ-18. Table 3
presents the supplied assessment counts by country. The
interview column combines 26 patient and 8 HCP interviews.

Among records with process data, patients were most often
recruited or onboarded by a physician or other HCP and
completed PROMSs on a smartphone at home or work (Table
1). Mean completion time was 231.34 (261.1) seconds
(approximately 4 minutes, Table 4). Across 205 SUS
respondents, the mean score was 44.65/100 (SD 9.78), indicating
poor overall usability; site-level scores ranged from 26 to 86.
No association with disease was reported. The German site did
not collect PSQ-18 data.
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Table 1. Processcharacteristics of patient-reported outcome measure (PROM) completion across diseasesin the Health Outcomes Observatory feasibility
study.

Variable and category Values, n (%)

Process: setting (n=120)

Waiting room 8(6.7)
Doctor’s office 8(6.7)
Exam room 12 (10)
Hallway 2(17)
Other 6 (5

Home or work 84 (70)

Process: recruiting or onboarding staff role (n=116)

Nurse 26 (22.4)
Clinician or physician 56 (48.3)
Admin 33(28.4)
Other 1(0.9)
Process: PROM device (n=144)

Paper 1(0.7)

Desktop 33(22.9)
Laptop 18 (12.5)
Tablet 21 (14.6)
Smartphone 71 (49.3)

Table 2. Health Outcomes Observatory feasibility study participant characteristics by disease®

Disease Values, n (%) Age (years), mean (SD) Male, n (%)
Total 241 (100) 46 (14.4) 106 (44)
Inflammatory bowel disease 124 (51) 42 (12.5) 69 (56)
Diabetes type | 42 (17) 37(13.4) 10 (24)
Diabetes typell 29 (12) 64 (10.0) 27 (93)
Metastatic breast cancer 46 (19) 53(8.3) 0(0)

percentages in the table use the displayed disease-group totals as denominators and are rounded to whole numbers. Disease-specific male counts total
106. The narrative female count of 130 and the male count together account for 236 participants (missing n=5).

Table 3. Health Outcomes Observatory feasibility study assessment counts by country.

Country SUS? n PSQ-18°, n Interviews of patients, and HCPs combined®, n
Austria 63 60 4

Germany 84 0 0

Netherlands 11 22 7

Spain a7 113 23

83US: System Usability Scale.
bPSQ-18: Patient Satisfaction Questionnaire Short Form.
CInterview counts combine patients and HCPs: 26 patients and 8 HCPs overall.
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Table 4. Health Outcomes Observatory feasibility study usability testing descriptive statistics®.

Measure Minimum Maximum Mean (SD)
SUS” total score 0 100 44.65(9.78)
Timeto start (s) 0 120 2.35(16.8)
Time to complete (s) 0 900 231.34 (261.1)
Ability to correct 1 4 1.78(1.2)

#Time to start and time to complete are reported in seconds. The supplied “Ability to correct” summary uses a 1-4 code, whereas the questionnaire
description refersto 0-10 ratings; its coding and interpretation could not be reconciled from the site information. It should not be interpreted as a count

of errors or corrections.
bsus: System Usability Scale.

Willingness to Recommend

Overall, 44/53 (83%) respondents indicated that they would
recommend H20. No association with disease, age, or sex was
reported. Willingness to recommend differed across device
groupsin an omnibuscomparison (n=49; F; ,, =3.51, P=.02;
n2=0.190, 95% CI 0.002-0.343); this result alone does not
establish a smartphone-specific difference. Of respondents
willing to recommend H20, 62% were smartphone users and
63% completed PROM s at home or work; these are distributions
among recommenders, not within-group recommendation rates.
Reported correlations with the device-use variable were r=0.80
for readability (P<.001), r=0.70 for responserevision (P<.001),
and r=-0.38 for initiation time (P=.005). Device coding and
analysi s-specific denominators were not supplied, so directional
interpretations were not assigned. An associ ation between SUS
total score and willingnessto recommend was reported (Re=0.49,
P=.009), but the model specification and sample size were
unavailable for independent verification.

Changein Patient Satisfaction

The PSQ-18 comparison was limited to 50 participants with
baseline and follow-up data. Follow-up was planned for 12
months, but actual intervals varied across sites from 6 to 16
months. Of the 7 PSQ-18 subscales, technical quality declined
at follow-up (t,5=2.20, P=.03). No dtatistically significant
changes were reported for general satisfaction, interpersonal
manner, communication, financial aspects, time spent with the
doctor, or accessibility and convenience, and no center-level
difference was detected. Usability and onboarding staff role
were not associated with patient satisfaction. Because the
analysis used a small completer-only sample, these estimates
are vulnerable to selection bias and should be interpreted
cautioudly.

Baseline and follow-up subscale means and SDs, paired mean
changes, and their Clswere not supplied with the aggregate test
results. The magnitude and clinical importance of the reported
decline therefore cannot be determined from the P value alone.
Nonsignificant comparisons should not be interpreted as
evidence of equivalence or absence of an effect.

Qualitative Findings

Thirty-four interviews were conducted during the second half
of the study: 26 with patients and 8 with HCPs. Of these, 23/34
(mean age 42, SD 13 years; 82% female) were conducted in
Spain, 7/34 (mean age 66, SD 15 years, 57% female) in the
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Netherlands, 4/34 (mean age 46, SD 21 years; 50% female) in
Austrig, and nonein Germany. The themes therefore primarily
reflect Spanish implementation and should not be interpreted
as representative of all 4 national infrastructures.

The available age and sex summaries were not accompanied by
complete demographic denominators or separate patient and
HCP profiles. Education, HCP professional roles, and a
country-by-participant-type interview roster were not provided
by participants or collecting sites. These omissions limit
assessment of the achieved maximum-variation sample.

Patient Interviews

Seven patient themes were identified (Multimedia Appendix
4). Ease of navigation concerned participants’ descriptions of
simple navigation. Technical access and login problems
concerned difficulty entering or using the local app. Reflection
on physical and psychol ogical health concerned the opportunity
to consider symptoms and well-being when completing PROMSs.
Communication with the care team included frustration when
responses were not discussed during appointments.

Perceived monitoring and research val ue concerned the potential
usefulness of reporting health experiences and contributing data
to research. Questionnaire design and personalization concerned
restricted response options and requests for more personalized
and engaging questionnaires. Unmet mental health support
concerned participants requests for greater attention to
psychological needs. These findings describe reported
experiences and preferences, rather than demonstrated
improvementsin clinical outcomes.

HCP Interviews

Five HCP themes were identified (Multimedia Appendix 4).
Clinical value of PROs concerned the additional view of
patients health experiences offered by PROM collection.
| dentification of psychosocial and adherence concerns concerned
issues that might otherwise remain unrecognized in routine
consultations.

Workflow and EHR integration concerned poor synchronization
with clinical tools, limited review of responses, and missed
opportunitiesto discussfindings. Technical and digital-inclusion
barriers concerned usability difficulties, particularly for older
or less digitaly experienced patients. Staff training and
organizational support concerned the need for staff preparation
and explicit routines for reviewing and acting on PROM data.
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HCPs supported PROM integration in principlewhileidentifying
practical conditions needed for routine use.

Discussion

Principal Findings

The findings from this H20 feasibility study present a mixed
picture. Thereis positive evidence for the perceived utility and
acceptability of the H20 system from both patients and HCPs,
while technical usability of the system was unsatisfactory.
Willingnessto recommend was retained as one global indicator
of acceptability [27,28], but it should not be interpreted as a
proxy for usability. Although 44/53 (83%) respondentsindicated
willingness to recommend H20, the mean SUS score of 44.65
(SD 9.78) indicated poor usability; technical-quality satisfaction
declined among the 50 paired PSQ-18 respondents. While the
collection of PROMs via smartphone was predictive of
willingness to recommend, further testing is required to
accurately interpret this relationship. These results, together
with workflow disruption and uneven site participation, limit
conclusions about sustained use and require cautious
interpretation beyond the participating settings and
completer-only sample.

Patients valued reflection on health and research participation,
consistent with earlier PROM studies[29-31]. Login difficulties,
repetitive questions, and limited response options echoed
reported barriers involving questionnaire fatigue and digital
literacy [29,32]. Secure authentication remains necessary, but
access should be usable. These findings primarily reflect that
the Spanish interview sample of HCPs recognizes the value of
collecting PROMs to better understand patients health
experiences and improve care quality. However, challenges
remain, including difficulty reviewing responses in a timely
manner, limited usability, and poor integration with existing
clinical tools. Integrating PROM datainto EHR was emphasized
ascrucia for facilitating consultations and informed discussions.
Patient engagement, especially among older or less tech-savvy
individuals, highlights the need for staff training to effectively
support PROM use. These findings align with previous
qualitative studies and systematic reviews reporting similar
barriers and the importance of training and system integration
for successful PROM implementation [33-35].

Integration of Quantitative and Qualitative Findings

The quantitative and qualitative strands converged in showing
perceived value aongside substantia technical friction.
Interviews hel ped explain how willingnessto recommend could
coexist with low SUS scores. participants valued remote
reporting, reflection, communication, and the purpose of PROM
collection, while describing login problems, unstable technol ogy,
limited clinical follow-up, and weak integration with routine
tools. HCP accounts similarly contextualized site-level
variability through workflow constraints, staffing, training needs,
and limited interoperability. The strands therefore support
conditional, rather than unqualified, feasibility; that is, perceived
value depended on reliable technology and meaningful use of
PROM datain care.
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The mean SUS score of 44.65 (SD 9.78) wasin the poor range.
Its association with willingness to recommend does not offset
the low absolute usability rating; its direction requires
confirmation of recommendation coding and model
specification. Variation across sites may reflect differences in
local apps and implementation, but causal attribution is not
possible without adjusted analyses accounting for site and
missingness. Usability optimization remains a central
requirement for future PROM systems.

Among the 50 participantswith paired PSQ-18 data, satisfaction
with thetechnical quality of medical caredeclined. Thisdomain
doesnot directly assess software reliability, so the finding cannot
be equated with deterioration in platform performance.
Interviews identified technology and workflow problems, but
these accounts do not establish the cause of the PSQ-18 change.
The small completer-only sample, variable 6- to 16-month
intervals, multiple comparisons, and absence of adjustment for
site or nonrandom missingness limit interpretation.
Nonsignificant changes in other domains do not establish
unchanged satisfaction.

Taken together, the findings identify usability and technical
reliability as prioritiesfor future implementation. Future studies
should evaluate local apps across devices and settings using
larger, more complete datasets and clearly documented
assessment schedules. Whether such changes improve patient
engagement or satisfaction with care requiresfurther evaluation.

Strengths and Limitations

The multinational, cross-disease design enabled evaluation
across heterogeneous clinical and technical contextsand helped
identify recurring implementation challenges. However,
transferability beyond the participating settings is limited by
substantial attrition, uneven site and disease representation,
incompl ete assessment coverage, and the geographic imbalance
of the qualitative sample.

Provider insolvency, implementation delays, and licensing and
tranglation barriers produced uneven technology exposure and
follow-up conditions.

Recruitment and data collection depended on HCP engagement
and local staffing, technical expertise, and turnover. These
constraints contributed to inconsistent sample sizes, missing
data, and variable measurement timing. Attrition was 52.3%;
only 50 paired PSQ-18 records were analyzed, the German site
did not collect PSQ-18 data, and no
missing-completely-at-random test, imputation, sensitivity
analysis, or adjustment for site clustering was performed. The
gualitative samplewas al so imbalanced: 23/34 interviews came
from Spain, 7 from the Netherlands, 4 from Austria, and none
from Germany. The themes therefore primarily reflect Spanish
workflows and should not be generalized to al 4 national
infrastructures.

The national observatories were established independently of
thisstudy, and detail ed site-specific architecture, vendor-change
logs, software-failure records, and protocol-deviation timelines
were not provided by the collecting sites. The effect of
individual disruptions could therefore not be quantified, which
limits reproducibility. Study-specific internal consistency
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estimates, completer-noncompleter comparisons, and PSQ-18
effect estimates and Cls were also unavailable; the device
ANOVA includes nz and its 95% ClI.

Mixed methods integration was limited by unequal coverage
of countries, time points, and participants across the 2 strands.
Interview accounts cannot establish why noncompleters
discontinued participation or explain quantitative results from
Germany, where no interviews were collected. Translation and
Al-assisted summarization may aso have altered nuance,
particularly after removal of interview questions and labels.
Apparent convergence should therefore be interpreted as
contextual support rather than independent validation of survey
estimates.

Conclusion

The H20 digital infrastructure could be deployed across
heterogeneous settings, and patients and HCPs described value
in systematic digital PROM collection. However, willingness

Longet d

to recommend should be interpreted alongside poor overall
usability, declining technical-quality satisfaction in a small
paired sample, substantial attrition, uneven site participation,
and limited interoperability. The findings support conditional
feasibility rather than broad implementation readiness. Reliable
technology, consistent follow-up, integration of PROM results
into clinical workflows, and adequately powered analyses that
address clustering and missingness are needed before
effectiveness or generalizability can be established. The
successful routine collection of PROMs, which depends
substantially on the ease of use and usability of the underlying
technology, isessential for effectively incorporating the patient
perspective into clinical care. Furthermore, the collection of
PROM s across diseases and national borders offers substantial
potential for research, including comparative evaluations of
treatment outcomes. However, realizing this potential requires
robust, well-implemented, and adaptable systems that are
practical for routine clinical use.
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