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Abstract

Background: Pulmonary hypertension (PH) is a chronic, progressive, and potentially fatal condition characterized by pul-
monary vascular remodeling, right ventricular dysfunction, and increased mortality risk. It is also marked by diagnostic
delay, complex management, and high caregiver burden. Patients and caregivers seek information from multiple sources,
including healthcare professionals, the internet, and patient support groups; however, the quality, adequacy, and reliability of
available information may vary considerably. To date, no study has systematically investigated information-seeking patterns
and satisfaction with information in PH populations in Brazil. Objectives: The inPHorma study aims to map the primary in-
formation sources, content sought, satisfaction and expectation levels, experience with conflicting information, and preferred
communication channels among patients with confirmed PH diagnoses and their informal caregivers. Methods: Observa-
tional, cross-sectional study using a structured self-administered questionnaire applied to a convenience sample of 100 par-
ticipants (50 patients and 50 informal caregivers) at a tertiary referral center for pulmonary hypertension. The questionnaire
is organized into six thematic blocks covering sociodemographic data, information sources, expectations and satisfaction,
content sought, experience with conflicting information, and preferred reliable channels. Data analysis will be descriptive.
Expected results: Findings are expected to characterize information-seeking behavior and sources of health information in

this population, to support the development of targeted communication and educational strategies for patients with PH and

their caregivers.

Introduction

Pulmonary hypertension (PH) is a heterogeneous and progres-
sive clinical condition characterized by increased pulmonary
vascular resistance, right ventricular dysfunction, and, if untreat-
ed, premature mortality [1,2]. Its clinical presentation is often
nonspecific - including dyspnea on exertion, fatigue, peripheral
edema, and chest discomfort - contributing to diagnostic delays
of years in many patients [2,3]. The clinical spectrum of PH is
broad, ranging from pulmonary arterial hypertension (PAH), the
most severe form, to group 3 PH associated with chronic lung
diseases, both contributing substantially to morbidity [4]. De-
spite advances in targeted pharmacological therapy, PH in all its
clinical forms continues to impose a substantial multidimension-
al burden on patients and their support networks [2].

Patients with PH and their informal caregivers face sustained
informational demands throughout the disease trajectory. The
chronic and progressive nature of the condition, combined with
the complexity of its management, including pharmacologi-
cal therapy, risk stratification, self-management, and periodic
reassessment, creates a need for accurate, accessible, and un-
derstandable health information [5,6]. Evidence from PH pop-
ulations indicates that inadequate understanding of the disease
process is among the primary concerns of caregivers, and that
unmet informational needs may amplify caregiver burden, anxi-
ety, and social isolation [6,7].

Health information-seeking behavior in PH reflects the com-
plexity of the disease and its management. Although healthcare
professionals remain the primary and most trusted source, com-
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munication is not always perceived as sufficient or effective [6].
Digital resources, including websites, institutional health por-
tals, social media, and patient associations, are widely accessed,
although their quality and reliability vary considerably [8,9].
Participation in patient support groups has been associated with
improvements in patient-reported quality of life, suggesting that
peer-based information channels may serve a complementary
role [10].

Family caregivers have also been reported to actively seek
health information online, with internet use being a prevalent
strategy for addressing informational needs [11].

Despite the recognized importance of patient and caregiver
education in PH management, data on how individuals seek,
interpret, and evaluate health information remain scarce, par-
ticularly in Brazilian populations with PH. This gap limits the
development of targeted, evidence-based communication and
educational strategies.

The inPHorma study was designed to address this gap by
characterizing information-seeking patterns and communication
preferences among patients with confirmed PH and their infor-
mal caregivers at a referral center. These findings are intended to
inform the development of targeted communication and patient
education strategies, supporting the provision of accurate, reli-
able, and high-quality health information for patients and care-
givers.

The conceptual framework underlying the study is presented
in Figure 1.

Objectives
Primary objective

To map the main information sources, information-seeking
patterns, expectations, satisfaction levels, and communication
channels utilized by patients with confirmed pulmonary hyper-
tension diagnoses and their informal caregivers.

Secondary objectives

(1) To identify the information sources most frequently con-
sulted; (2) to describe the content most commonly sought; (3) to
evaluate expectations and satisfaction with information received,
(4) to assess the frequency and impact of conflicting health infor-
mation; and (5) to identify communication channels perceived as
most reliable by this population.

Methods
Study design

This is an observational, cross-sectional study using a struc-
tured self-administered questionnaire. No hypothesis testing is
planned; the study is exploratory and aims to generate hypothe-
ses rather than confirm them.

Setting

The study will be conducted at the Pulmonary Circulation
Unit of the Instituto do Coragao (InCor), Hospital das Clinicas,
Faculdade de Medicina da Universidade de Sdo Paulo, a nation-
ally recognized tertiary referral center for pulmonary hyperten-
sion in Brazil.
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Figure 1. Conceptual framework of health information-seeking behavior in pulmonary hypertension. Conceptual model illus-
trating the relationships between information sources, content sought, patient and caregiver experiences (including conflicting
information), and preferred communication channels in the context of pulmonary hypertension.
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Target Population
Two participant groups will be enrolled:

Patients: adults (> 18 years) with a confirmed diagnosis of
pulmonary hypertension of any clinical group, under regular fol-
low-up at InCor.

Informal caregivers: adults (> 18 years) who provide informal
(non-professional) care or accompaniment to a patient with PH,
including family members or other non-professional caretakers.

Eligibility Criteria
Inclusion criteria:
Age > 18 years.

Confirmed diagnosis of PH (patients) or informal caregiver
status for a person with PH (caregivers).

Ability to read and understand the questionnaire independent-
ly.

Provision of written informed consent (TCLE).
Exclusion criteria:

Cognitive or functional impairment preventing adequate ques-
tionnaire completion.

Refusal to participate or failure to provide written informed
consent.

Sampling

Participants will be recruited by convenience sampling during
routine outpatient clinic visits. The target sample is 100 partici-
pants: 50 patients and 50 informal caregivers. Given the explor-
atory and descriptive nature of the study, no formal sample size
calculation was performed. The target sample of 100 participants
is consistent with similar survey-based studies in pulmonary hy-
pertension and chronic diseases, and is considered sufficient to
provide stable descriptive estimates and support hypothesis gen-
eration. The recruitment and inclusion process is summarized in
Figure 2.

Study Instrument

Data will be collected using a structured self-administered
questionnaire developed specifically for this study. The instru-
ment is organized into six thematic blocks, as described in Table
1. A visual representation of the questionnaire structure is provid-
ed in Figure 3. Estimated completion time is 15 to 20 minutes.

The questionnaire was developed based on a review of the lit-
erature on health information-seeking behavior and patient edu-
cation in chronic diseases. Content validity was assessed by the
research team, including clinicians with expertise in pulmonary
hypertension. Given the exploratory nature of the study, no for-
mal validation or pilot testing was performed.

The questionnaire is provided in full as a supplementary file
(Figure 3).

Data Collection Procedures

Questionnaires will be distributed to eligible participants
during scheduled outpatient visits. Participants will complete the
instrument individually, without assistance from healthcare pro-
fessionals or study staff, to minimize response bias. Study staff
will be available to clarify procedural questions if needed. Com-
pleted questionnaires will be collected anonymously; no person-
al identifiers will be recorded on the instrument.

Data Management

Data will be transferred to an electronic database after collec-
tion. As no identifiable personal data will be recorded, all data
will be handled in accordance with applicable Brazilian data pro-
tection legislation. All records will be stored securely and access
will be restricted to authorized members of the research team.

Statistical Analysis

Analysis will be descriptive. Categorical variables will be
summarized as absolute and relative frequencies. Continuous
variables will be described as means and standard deviations or
medians and interquartile ranges, according to their distribution.

Eligible population
InCor/FMUSP outpatient clinic

Eligibility assessment
Inclusion and exclusion criteria

. Excluded
_________ (ineligible)

Written consent obtained

L Informed consent (ICF)

J

Patients (n=50)
.

PH patients
Confirmed diagnosis

Caregivers (n=50)
'

Informal caregivers
Family / non-professional

6 thematic blocks - 15-20 min

‘ Questionnaire administration ‘

Electronic database
Anonymous data storage

" Descriptive analysis ‘

Frequencies - medians - dispersion

Figure 2. Participant recruitment and inclusion flowchart. Flow diagram illustrating the identification, eligibility assessment, and
inclusion of patients with pulmonary hypertension and informal caregivers in the inPHorma study.
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Figure 3. Structure of the inPHorma questionnaire. Graphical representation of the six thematic blocks included in the structured
questionnaire, covering sociodemographic data, information sources, expectations and satisfaction, content sought, experience with
conflicting information, and preferred communication channels.

Table 1. Structure and content of the inPHorma questionnaire.

Block Theme Items

1 Sociodemographic and clinical data Role (patient/caregiver); age; sex; educational attainment; state
and city of residence; time since PH diagnosis or caregiver role;
internet access.

2 Information sources Sources consulted (multiple choice: physician, other health pro-
fessionals, institutional health websites, general websites, social
media, patient groups, family/friends, other); search frequency.

3 Expectations and satisfaction Confidence in finding needed information (5-point Likert scale);
satisfaction with information found (5-point Likert scale); report
of unmet informational needs.

4 Content sought Most frequently sought topics (up to 3 choices): available treat-
ments; medication side effects; disease prognosis; social rights and
benefits; emerging therapies; symptoms and disease progression;
daily care and quality of life; other.

5 Experience with conflicting information Whether conflicting information was encountered; topic involved;
whether it generated doubt or led to changes in treatment or care
behaviors.

6 Preferred channels Single most trusted channel (single choice); preferred content

format (text, video, audio/podcast, in-person, other).

Likert-scale responses will be described as frequencies per scale
level. Confidence intervals may be presented when informative,
without formal inferential interpretation. No hypothesis testing or
inferential models are planned. Results will be presented using
tables and figures to summarize information-seeking patterns and
information source preferences.

Ethical Considerations

The study is approved by the institutional Research Ethics
Committee (CAPPesq; approval number 7.939.103) and regis-
tered at ClinicalTrials.gov (NCT07207525). All procedures are
conducted in accordance with the Declaration of Helsinki and
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applicable national regulations. Written informed consent is ob-
tained from all participants. Data are collected anonymously and
handled in compliance with Brazilian data protection legislation.
Participation is voluntary, and participants may withdraw at any
time without affecting their clinical care.

Potential risks are minimal and limited to possible emotional
discomfort when discussing experiences related to PH. No direct
individual benefit is anticipated. Study results may provide indi-
rect benefits to participants and the broader PH community by
informing the development of improved educational materials
and communication strategies.

Timeline
The overall study timeline is summarized in Table 2.

The study has been approved by the Research Ethics Com-
mittee and registered at ClinicalTrials.gov (NCT07207525). Re-
cruitment will begin following institutional authorization.

Table 2. Estimated study timeline.

Phase Estimated duration

Ethics committee ap-
proval

Approved on 31-Oct-2025 (Opinion
No. 7.939.103)

12 months

Participant recruitment
and data collection

Data analysis 3 months (following data collection)

Manuscript preparation | 3 months (following analysis)

Total Approximately 18 months

Budget

No additional costs to the institution are anticipated. All
planned activities will be conducted using the physical infra-
structure and human and material resources already available
at InCor/FMUSP. Enrolled patients will follow standard clinical
care routines.

Discussion

The inPHorma study addresses a relevant and underexplored
topic in PH research. While the management of PH has advanced
considerably over recent decades, the informational needs of pa-
tients and caregivers, and their access to reliable, adequate health
information, remain poorly characterized.

Understanding where patients and caregivers seek informa-
tion, what content they prioritize, and how satisfied they are with
available information may have practical implications for clini-
cal practice. Evidence from other chronic diseases suggests that
informational adequacy is associated with disease management
behavior, treatment adherence, and patient empowerment [5]. In
PH, inadequate information has been identified as a contributor
to caregiver burden and patient anxiety [6,7].

The complexity of pulmonary hypertension extends beyond
clinical classification and includes biological, genetic, and re-
search-related dimensions that may influence how patients and
caregivers access and interpret health information. In clinical
practice, patients are often exposed to heterogeneous and some-
times difficult-to-interpret concepts, such as risk stratification,

prognosis, and the need for combination therapies, which may
not be consistently explained across different sources. Factors
associated with prognosis beyond traditional parameters have
been described [12], while genetic aspects such as incomplete
penetrance in heritable forms may complicate risk perception
[13]. For example, the presence of a pathogenic variant does
not necessarily imply disease development, which may generate
uncertainty among patients and families. In addition, the rapid-
ly evolving landscape of clinical research in pulmonary hyper-
tension contributes to an increasing volume and complexity of
available information [14], often leading patients to encounter
new or conflicting information regarding emerging therapies and
disease management strategies.

The heterogeneity of PH, spanning multiple clinical groups
with distinct etiologies, prognoses, and treatment approaches,
may also generate specific informational needs that differ across
patient subgroups. The inPHorma study does not restrict eligibil-
ity by PH group, enabling an exploratory characterization across
the full clinical spectrum encountered in a referral center.

The use of a self-administered structured questionnaire is con-
sistent with the exploratory nature of this study and is aligned
with established methods for cross-sectional surveys in chron-
ic disease populations [7]. The anonymous format may support
more candid reporting, particularly regarding the use of non-in-
stitutional information sources such as social media or general
web searches.

Potential limitations of this study include its single-center de-
sign, convenience sampling approach, and restriction to partic-
ipants capable of reading and completing the questionnaire in-
dependently. Findings may not be generalizable to populations
with lower educational attainment or limited health literacy. The
cross-sectional design also precludes causal inference. Nonethe-
less, the study is intended as an exploratory and hypothesis-gen-
erating investigation, and findings may inform the design of fu-
ture studies, the development of targeted educational strategies
within referral centers, and improvements in communication
pathways across different levels of care.

Conclusion

The inPHorma study will provide a systematic characteriza-
tion of information-seeking behaviors and communication pref-
erences among patients with pulmonary hypertension and their
informal caregivers. Findings may inform the development of
targeted educational and support strategies, with potential impli-
cations for patient engagement, communication with healthcare
providers, and disease management.
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