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Abstract

Background: In cardiovascular care, illness and recovery affect patients and their families, particularly within home-based
Remote Patient Management (RPM). A recent American Heart Association scientific statement highlighted the importance of
involving family systems, identifying digital technologies as a key opportunity. Despite this, research into families' needs and
RPM implications remains limited.

Objective: This study explored the lived experiences of patients and relatives across RPM-supported perioperative and
myocardial infarction care trajectories. Based on these experiences, we co-designed actionable recommendations for Remote
Patient and Family Management (RPFM) to address identified gaps.

Methods: This qualitative study was conducted at a Dutch university hospital with over a decade of RPM experience. A multi-
step co-design approach was employed, including focus groups with 24 participants (13 patients, 11 relatives). Subsequent
thematic analysis and expert consensus discussions informed the identification of unmet needs and the development of actionable
RPFM recommendations.

Results: Experiences were summarised in a family-centred journey map. We identified 59 unmet needs across six domains:
informational (n=17), psycho-emotional (n=17), social (n=11), physical (n=7), practical (n=6), and spiritual (n=1). The most
significant gaps, described as ‘black holes’ in care and support, emerged during pre-admission and early post-discharge. Based
on these needs, 74 RPFM recommendations were co-created.

Conclusions: This study highlights experience-based opportunities to enhance RPM-supported cardiac care, particularly in terms
of informational and psycho-emotional support for families. Drawing on extensive RPM experience, we advocate a shift toward
RPFM. For this, we propose a strategy that offers guidance for developing RPFM across cardiovascular and other care contexts.

(JMIR Preprints 27/08/2025:83055)
DOI: https://doi.org/10.2196/preprints.83055

Preprint Settings

1) Would you like to publish your submitted manuscript as preprint?
Please make my preprint PDF available to anyone at any time (recommended).
Please make my preprint PDF available only to logged-in users; I understand that my title and abstract will remain visible to all users.
Only make the preprint title and abstract visible.
No, I do not wish to publish my submitted manuscript as a preprint.

https://preprints.jmir.org/preprint/83055 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Houwen et al

2) If accepted for publication in a JMIR journal, would you like the PDF to be visible to the public?
Yes, please make my accepted manuscript PDF available to anyone at any time (Recommended). 
Yes, but please make my accepted manuscript PDF available only to logged-in users; I understand that the title and abstract will remain visible to all users (see Important note, above). I also understand that if I later pay to participate in <a href="https://jmir.zendesk.com/hc/en-us/articles/360008899632-What-is-the-PubMed-Now-ahead-of-print-option-when-I-pay-the-APF-" target="_blank">JMIR’s PubMed Now! service</a> service, my accepted manuscript PDF will automatically be made openly available.
Yes, but only make the title and abstract visible (see Important note, above). I understand that if I later pay to participate in  <a href="https://jmir.zendesk.com/hc/en-us/articles/360008899632-What-is-the-PubMed-Now-ahead-of-print-option-when-I-pay-the-APF-" target="_blank">JMIR’s PubMed Now! service</a> service, my accepted manuscript PDF will automatically be made openly available.
No. Please do not make my accepted manuscript PDF available to anyone. I understand that if I later pay to participate in <a href="https://jmir.zendesk.com/hc/en-us/articles/360008899632-What-is-the-PubMed-Now-ahead-of-print-option-when-I-pay-the-APF-" target="_blank">JMIR’s PubMed Now! service</a>, my accepted manuscript PDF will automatically be made openly available.

https://preprints.jmir.org/preprint/83055 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Houwen et al

Original Manuscript

https://preprints.jmir.org/preprint/83055 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Houwen et al

Involving Families in Cardiac Care:
Actionable Recommendations for

Effective Remote Patient and Family
Management

Authors:
Julian Houwen1,2, MSc; Veronica R. Janssen, PhD3,1; Sara M. Hondmann3, MSc; Niels H. Chavannes4,5, MD, PhD;

Maaike Kleinsmann2,1,5, PhD; Douwe E. Atsma1,2,5, MD, PhD; Valeria Pannunzio, PhD2

1 Department of Cardiology, Leiden University Medical Center, Leiden, The Netherlands
2 Department of Design, Organization and Strategy, Faculty of Industrial Design Engineering, Delft University of Technology, Delft, The Netherlands 
3 Unit of Health, Medical and Neuropsychology, Faculty of Social and Behavioral Sciences, Leiden University, Leiden, The Netherlands
4 Department of Public Health and Primary Care (PHEG), Leiden University Medical Center, Leiden, The Netherlands
5 National eHealth Living Lab, Leiden University Medical Center, Leiden, The Netherlands

Corresponding Author: 
Julian Houwen, MSc

Department of Cardiology

Leiden University Medical Center

Albinusdreef 2, 2333 ZA

Leiden

The Netherlands 

Phone: 0643991522 

Email: j.houwen@lumc.nl

Abstract:
Background: In cardiovascular care, illness and recovery affect patients and their families, particularly within

home-based Remote Patient Management (RPM). A recent American Heart Association scientific statement

highlighted the importance of involving family systems, identifying digital technologies as a key opportunity.

Despite this, research into families' needs and RPM implications remains limited.

Objective:  This  study  explored  the  lived  experiences  of  patients  and  relatives  across  RPM-supported

perioperative  and  myocardial  infarction  care  trajectories.  Based  on  these  experiences,  we  co-designed

actionable recommendations for Remote Patient and Family Management (RPFM) to address identified gaps.
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Methods: This qualitative study was conducted at a Dutch university hospital with over a decade of RPM

experience. A multi-step co-design approach was employed, including focus groups with 24 participants (13

patients,  11  relatives).  Subsequent  thematic  analysis  and  expert  consensus  discussions  informed  the

identification of unmet needs and the development of actionable RPFM recommendations.

Results: Experiences were summarised in a family-centred journey map. We identified 59 unmet needs across

six domains: informational (n=17), psycho-emotional (n=17), social (n=11), physical (n=7), practical (n=6),

and spiritual (n=1). The most significant gaps, described as ‘black holes’ in care and support, emerged during

pre-admission and early post-discharge. Based on these needs, 74 RPFM recommendations were co-created.

Conclusion: This study highlights experience-based opportunities to enhance RPM-supported cardiac care,

particularly in terms of informational and psycho-emotional support for families. Drawing on extensive RPM

experience,  we  advocate  a  shift  toward  RPFM.  For  this,  we propose  a  strategy that  offers  guidance  for

developing RPFM across cardiovascular and other care contexts.

Keywords: family-centred care; cardiovascular disease; remote patient management; journey mapping; digital

health; unmet needs
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Introduction

Digital  health  technologies,  including  remote  patient  management  (RPM),  are  increasingly

embedded in cardiovascular care pathways with the goal of improving clinical outcomes, facilitating

patient  self-management,  and  decreasing  pressure  on  the  healthcare  system.1-4 RPM  enables

continuous guidance, real-time monitoring and early clinical interventions, while encouraging active

patient engagement in self-care and recovery.5-8 In turn, active patient engagement enables a range of

opportunities for sustained lifestyle change, which significantly reduces cardiovascular risk.9

Despite these developments and the growing emphasis on home-based self-care, most cardiovascular

care  models  remain  focused  on  in-hospital,  staff-delivered  care,  underemphasising  the  broader

psychosocial and relational contexts in which cardiovascular illness is experienced.10,11 As a result,

the role of informal caregivers, such as family, is often overlooked.12 However, these actors play a

crucial role in terms of cardiovascular risk management, home-based care, medication adherence,

symptom monitoring,  and emotional  support.13 Yet,  they are often unrecognised in care delivery

systems and therefore underprepared for their responsibilities, despite evidence of their impact on

care quality and patient outcomes.10,12,13

In a recent scientific statement, the American Heart Association has pointed out the importance of

involving family systems in cardiovascular care. 14 Here the term "family" is defined in a broad

sense, including not only biological relatives but also close friends, neighbours, or others whom the

patient wishes to involve. The statement identifies digital technologies, including telehealth, as a key

opportunity to  support  this  integration.14 This direction aligns  with the goals of European health

systems,  where  ageing  populations  and  healthcare  staff  shortages  are  increasing  dependency  on

informal care.15,16 

Thus,  there is  now a clear  need to advance RPM into Remote Patient and Family Management

(RPFM), a model that actively includes and supports families throughout the care trajectory. As such,

there  is  an  urgent  need  to  understand  how  RPM-supported  models  of  cardiovascular  care  can

effectively involve relatives throughout the care pathway, empower them in their role, and support

them as individuals coping with the cardiac illness of a loved one. 

Yet, empirical research on the needs of relatives and the implications of RPM for their caregiving

experience and what is required to design family-centred digital interventions that respond to their

real  needs  remains  limited.  This  study addresses  this  gap  by exploring the lived  experiences  of

patients and their relatives following RPM-supported cardiac care provided by a major university

https://preprints.jmir.org/preprint/83055 [unpublished, non-peer-reviewed preprint]
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hospital in the Netherlands and by translating these experiences into concrete RPFM intervention

recommendations. 

In this study, we build on earlier research on family involvement in cardiac RPM17 and employ a

multi-step co-design approach, involving patients, family, clinical experts and design experts in a

meaningful and iterative manner throughout the research process18. Using focus groups and journey

mapping19-24, we identify key care moments, unmet needs, and opportunities for family-centred RPM.

Our analytical framework draws on the Family Systems Illness Model25 and the Supportive Care

Framework26 to situate informal caregiving within a broader relational and psychosocial context. 

By studying these often-overlooked family experiences and co-design solutions, we aim to contribute

to the development of more inclusive,  ‘real-life’ RPM-enabled cardiovascular care pathways that

support both patients and their relatives in effectively coping with the disease trajectory and lifestyle

modification. In doing this, we aim to contribute to improving both experiential and health outcomes

for the patient and their loved ones.

Methods

Setting and design

This qualitative study was conducted at a university hospital in the Netherlands with over a decade of

RPM experience.8,27-31 It explored patient and relative experiences within two cardiovascular disease

(CVD) care pathways: myocardial infarction (MI) and perioperative care (Peri-OP), which covers

different types of elective cardiac surgery. Both care pathways are supported by an RPM program,

The Box8,27-31,  which enables hybrid care using eHealth devices (e.g.  smartwatch,  blood pressure

monitor, digital scale, thermometer) and a connected mobile application.

To develop actionable recommendations for RPFM interventions, a multi-step co-design approach

was employed. The process involved four stages: (1) identification of patient and family experiences

through focus groups; (2) structuring insights via journey mapping; (3) expert consensus to develop

RPFM  intervention  recommendations;  and  (4)  validating  the  journey  map,  including  RPFM

recommendations, with patients and their relatives. 

Ethical  approval  was  obtained  from  the  local  nWMO-div1  ethics  board,  and  written  informed

consent was obtained from all participants. The study followed the COREQ guidelines for qualitative

research reporting5.32 

https://preprints.jmir.org/preprint/83055 [unpublished, non-peer-reviewed preprint]
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Participants and recruitment

Patients in the MI and Peri-OP pathways ≥2 months after hospital admission and still in hospital-

based follow-up through the hybrid care program were purposively sampled. They were invited via

email,  followed  by  phone-based  confirmation.  Participants  were  encouraged  to  bring  a  family

member, caregiver, neighbour or friend who is closely involved in their care. Recruitment aimed for

variation  in  age,  gender,  and  caregiving  relationships.  There  were  no  pre-existing  relationships

between the researchers collecting the data and the participants. 

Data collection

Seven focus group sessions were conducted at the hospital, divided by care pathway. In six sessions,

patients  and  relatives  participated  in  separate  groups  to  enable  open  discussion;  one  session

combined both due to practical reasons. Each session lasted approximately two hours.  And ended

with a validation question whether the most important things were said. Moderation was carried out

by two researchers (JH, male PhD candidate, & SH, female PhD candidate), supported by a medical

psychology intern.

Discussions  were  structured  around  the  “Care  and  Well-being  Journey”  template  (available  in

Appendix  A),  a  participatory  mapping  tool  designed  for  this  study  based  on  existing  journey

mapping  approaches19.  Discussions  covered  three  phases:  pre-admission,  admission,  and  post-

admission. Participants discussed key moments, challenges, and support experiences across the need

domains of the Supportive Care Framework.26 Post-its  were used to annotate experiences on the

template. 

Data analysis

The discussions were recorded, and the audio was transcribed and thematically analysed using Braun

and  Clarke’s33 six-step  method,  supported  by  ATLAS.ti  2025  software.  Coding  was  performed

inductively by two researchers (JH & VP, Female Assistant Professor) and refined through iteration. 

Emerging themes were mapped onto the three phases of the care pathway and analysed, informed by

the Family Systems Illness Model25 and the Supportive Care Framework26 to structure identified

unmet  needs.  To  better  reflect  the  data,  we  made  a  minor  adaptation  to  Fitch’s26 domains:  the

psychological  and  emotional  needs  were  combined  into  a  single  psycho-emotional  category,  as

participants did not distinguish between these aspects during discussion. 

https://preprints.jmir.org/preprint/83055 [unpublished, non-peer-reviewed preprint]
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The  themes  and  corresponding  unmet  needs  were  used  by  the  first  author  (JH)  to  ideate

recommendations  for  RPFM  interventions.  These  were  further  refined  during  multidisciplinary

consensus discussions involving clinical (VJ, female associate professor and medical psychologist, &

DA, male professor of cardiology) and design experts (VP & MK, female professor of design for

digital transformation). The resulting journey map and intervention concepts were presented to the

original patient and caregiver participants for validation. This iterative co-design process ensured that

recommendations were grounded in the lived experience of families and aligned with clinical and

psychosocial realities.

Results

Participant characteristics

A total of 42 individuals were invited to participate in the study, comprising 22 patients and 20

relatives. Of these, 18 individuals did not participate, citing reasons such as illness, forgetting the

scheduled session, or providing no explanation. This resulted in the inclusion of 24 participants. All

participants  received  care  and  support  primarily  from  the  same  university  medical  centre  and

affiliated rehabilitation centre. An overview of participants’ characteristics is presented in Table 1.

https://preprints.jmir.org/preprint/83055 [unpublished, non-peer-reviewed preprint]
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Table 1. Overview of participants’ characteristics

Focus

group

CVD  care

path

# Type Relation  to

patient

Sex Age

Group
F1.A Peri-OP 1 Patient - F 70-80

2 Patient - M 65-75

3 Patient - F 50-60

4 Patient - F 30-40

F1.B Peri-OP 5 Relative Father M 75-85

6 Relative Child F 45-55

7 Relative Partner F 55-65

8 Relative Partner M 30-40

F2.A MI 9 Patient - F 50-60

10 Patient - F 70-80

11 Patient - F 55-65

F2.B MI 12 Relative Father M 75-85

13 Relative Partner M 70-80

14 Relative Child M 20-30

F3 Peri-OP 15 Patient - M 70-80

16 Patient - M 60-70

17 Relative Partner F 55-65

F4.A MI 18 Patient - F 60-70

19 Patient - M 55-65

20 Patient - F 35-45

21 Patient - M 55-65

F4.B MI 22 Relative Partner F 55-65

23 Relative Partner F 55-65

24 Relative Partner M 40-50

https://preprints.jmir.org/preprint/83055 [unpublished, non-peer-reviewed preprint]
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Journey map

Through our multi-step co-design process, we mapped the real-life experiences of individuals and

their families dealing with cardiac events and symptoms, cardiovascular surgery, and the aftermath.

The full journey map, shown in Figure 1, visualises a unified care pathway for MI and Peri-OP care,

structured across three phases: pre-admission (symptoms, diagnosis, waiting time), admission (pre-

to  post-operation/intervention,  discharge),  and  post-admission  (recovery  at  home,  rehabilitation,

long-term  management).  Within  these  phases,  we  identified  unmet  needs  and  divided  them  by

experience themes, specifying whether they apply to patients, relatives, or families as a whole. These

are colour-coded by need domain (adapted from Fitch’s26 Supportive Care Framework; see Methods).

Additionally, actionable recommendations to address these unmet needs are mapped in the journey

(indicated by gear icons ) under the related unmet needs.

https://preprints.jmir.org/preprint/83055 [unpublished, non-peer-reviewed preprint]
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Figure 1. Journey map of real-life experiences of patients and relatives in cardiovascular disease management

Unmet needs and actionable recommendations

Our  analysis  revealed  a  broad  range  of  unmet  needs  of  patients,  relatives,  and  families  across

different phases of the care pathways. A total of 59 unmet needs were identified and displayed in the

journey  map.  These  reflect  significant  gaps  extending  well  beyond  clinical  management  to  the

informational (17), psycho-emotional (17), social (11), physical (7), practical (6) and spiritual (1)

domains.  Furthermore,  a  total  of  74 unique  recommendations  for  RPFM interventions  were  co-

created. Some of them are repeated throughout the journey as they respond to needs in multiple

phases. These recommendations are intended to enhance family-centred care by actively empowering

family participation, improving information transmission, assisting navigation within health systems,

aligning  expectations,  and providing  holistic  support  throughout  the  cardiac  care  continuum for

patients and relatives. 

Below, we present the key unmet needs, categorised by domain, together with corresponding co-

created RPFM recommendations.

Informational

Perioperatively,  families  reported inadequate communication from healthcare providers about the

care process. They experienced uncertainty due to insufficient information (e.g. about changes in

surgery schedules and their impact) and felt they were not taken seriously and dismissed without

clear  explanations  when  expressing  their  concerns  and  questions.  Guidance  on  behavioural,

emotional and physical preparation for surgery and recovery was perceived as inadequate, with some

families feeling rushed and unprepared due to limited consultation time and unclear instructions on

expected behaviour and protocols. Family members also missed timely and transparent updates on

the progress of the surgery, especially in cases of delays or complications. 

In the preoperative phase, RPFM could support families in preparing for the unknown and reducing

anxiety by providing clear information about the diagnosis and the entire care pathway. This could

include summarised reviews of consultations and guided navigation to trusted sources. It may also

offer preparation guidance and expectation management materials, such as videos explaining what to

expect and advice on mutual physical and psychological readiness for surgery, including lifestyle

considerations. A personal care pathway tracker could offer families an overview of the care process.

To further empower families to navigate the healthcare system, care navigation support could be

https://preprints.jmir.org/preprint/83055 [unpublished, non-peer-reviewed preprint]
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included, for example,  in the form of a decision tree indicating where and when to ask specific

questions. On the day of surgery, RPFM might deliver real-time digital updates in the event of delays

or complications; for instance, if the procedure takes more time, a digital notification could be sent to

the waiting family.

Postoperatively, patients missed direct and timely contact with their surgeon to discuss the process

and outcome of the procedure. Families required more personalised information about the expected

impact of heart disease on their care pathway and life. Discharge from the hospital to home was often

perceived  as  rushed,  and  the  patient's  environment  and  circumstances  were  not  sufficiently

considered. At home, there was no easily accessible contact person for questions and support, nor

clear guidance on navigating the healthcare system, especially in the case of alarming symptoms.

Families  also  experienced  problems  accessing  medical  records  from different  organisations  and

needed explanations to understand them. Time to discuss lifestyle changes for recovery was often

perceived as limited, with insufficient personalised advice and guidance. 

In this  postoperative phase, RPFM could support families with expectation management on both

physical  and  mental  recovery,  alongside  a  discharge  checklist  and  advice  tailored  to  the  home

situation.  Instead  of  receiving  a  confusing  stack  of  papers,  families  could  be  provided  with  a

personalised digital recovery plan, outlining clear next steps and offering access to a digital Q&A

system for immediate concerns. The platform could also offer a summary of the operation’s course to

clarify the patient’s  “lost  hours” and provide  a  step-by-step  guide to  the recovery  pathway.  For

ongoing support,  RPFM might feature a digital  emergency assistant and facilitate access to low-

threshold advice for informal guidance through a “buddy” system. It could also support personalised

and  balanced  lifestyle  coaching,  facilitated  by  assessment  tools  and  a  trustworthy  information

database. Finally,  RPFM could provide explanations of the collected data and offer a retrievable

medical  dossier  summary  in  accessible  language,  empowering  families  to  better  understand  the

health status of the patient.

Psycho-emotional

Families felt inadequately prepared for the care process due to limited consultation time and a lack of

guidance regarding the emotional impact of surgery. Both patients and their relatives experienced

increased anxiety, stress and frustration due to unclear or insufficiently empathetic communication

by  healthcare  providers,  especially  during  key  moments  such  as  consultation,  hospitalisation,

discharge and early recovery. Family members indicated that involvement in updates on the patient's

https://preprints.jmir.org/preprint/83055 [unpublished, non-peer-reviewed preprint]
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condition was limited, indirect, and not tailored to their emotional needs. During the recovery phase,

both patients and family members struggled with the emotional impact of the illness and the effort to

regain a sense of normality. Patients struggled to cope with ‘being a patient’, and with regaining

emotional stability and autonomy. Family members felt inadequately prepared to support the coping

process and reported a lack of accessible emotional support or structured channels to express their

own fears, doubts and emotional burden. There was also a sense of uncertainty in the reliability of

the home monitoring systems due to  limited feedback and doubt  about  whether  data  was being

actively monitored by professionals.

We propose that an RPFM approach could be adopted to address these psycho-emotional unmet

needs,  through  providing  empathetic  digital  updates  for  relatives  and  guidance  during  critical

moments like surgery. To build trust and reduce distress related to monitoring, RPFM could offer

automatic reassurance notifications and proactive feedback with personal data analysis. Additionally,

it could provide direct emotional support avenues (e.g., a helpline), integrate individual emotional

processing tools for relatives, and feature a mental health check. For broader coping and support,

RPFM could facilitate peer connection through modules on living with chronic conditions, buddy

systems, and shared experiences.

Social

Families reported insufficient opportunities for active involvement of relatives throughout the care

journey  and  information  transfer.  Relatives  lacked  support  in  balancing  psycho-social  care  with

patient autonomy and struggled to stay engaged in the care process due to their own responsibilities

and other constraints. Relatives felt unequipped to assist patients and themselves in regaining trust in

the body and physical and emotional recovery, and wished to be more included in care. Support to

adopt a healthier lifestyle together was often lacking, as was guidance on how to help the patient

without  causing  friction.  Also,  the  opportunity  for  family  members  to  connect  with  peers  for

emotional or experience exchange was not accessible or structurally arranged.

To support greater social involvement and role clarity, RPFM could provide realistic expectation

management for patients and relatives regarding active participation during admission. To navigate

the delicate balance between support and patient autonomy, it could offer communication advice

(e.g., "How do I talk about this?") and modules on discovering new boundaries for both patients and

relatives (e.g.,  a “Care & Release” coaching module).  RPFM could also include patient support

training  and parallel  rehabilitation  modules  specifically  for  relatives,  equipping them to  provide

effective, shared support. For sustained engagement and community building, RPFM could integrate

https://preprints.jmir.org/preprint/83055 [unpublished, non-peer-reviewed preprint]
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an online peer support/matching platform for group or individual discussions for both patients and

relatives, along with guidance on how to foster mutual support within the family unit.

Physical

Patients and families lacked concrete,  step-by-step guidance for preparing for surgery and home

recovery,  including support in restoring confidence in the body, safely weighing risk-taking, and

recognising and responding to warning signs. There was a need for simple, user-friendly tools to

enable  understanding,  tracking,  and  communication  of  symptoms  to  healthcare  providers.

Furthermore, families required a shared understanding of recovery progress, medication adherence,

and the patient’s emotional state to support understanding and confidence in both the body and the

care process.

To meet these physical needs, RPFM could provide concrete guidelines for families to monitor and

manage  peri-  and  post-operative  risks  and  symptoms,  coupled  with  easy  access  to  reliable

information and a symptom "explainer" (e.g., a pain/emotion score) for clear communication with

the  healthcare  system.  The  platform  could  integrate  rehabilitation  modules  and  a  personalised

recovery planner, leveraging data to ensure patients and families have a clear, shared understanding

of the recovery journey. Furthermore, it could increase engagement through motivation modules and

support for setting realistic, joint lifestyle change goals, while also offering a shared health overview

providing insight into progress and routines on medication or behaviour change adherence.

Practical

Patients and relatives experienced practical issues due to insufficient data interoperability between

institutions, which led to duplication and a lack of uniformity in care processes. Digital care services,

such  as  the  patient  portal  and  installation,  were  frequently  experienced  as  complicated  or

inconsistent, obstructing effective use. Relatives lacked remote access to touchpoints and information

when they could not attend consultations due to work or household commitments. The provision of

accessible, proactive follow-up care was perceived as inadequate. Additionally, there was limited

practical support for accessing social  services,  e.g.  for maintaining daily  household routines and

managing finances alongside the ongoing care. 

To  address  these  practical  challenges,  RPFM  could  streamline  care  by  facilitating  digital

interoperability and offering a unified, user-friendly digital platform. It could offer a family-centred

hub that ensures consistent information and centralised data storage and exchange. For instance, if a

relative misses a consultation due to work, RPFM could offer remote access to summaries and a
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logbook  for  questions,  empowering  them  to  stay  involved.  It  could  also  enable  proactive  care

planning with features like a shared routine planner. Additionally, it could integrate digital guidance

for social services and follow-up care navigation in the region, easing the burden of managing daily

life alongside care.

Spiritual

Finally, patients mentioned the lack of existential, religious, or spiritual guidance in processing and

coping with the impact of the condition, a dimension that received little attention in the care pathway.

RPFM could support this through dedicated modules designed to offer guidance for dealing with

existential questions and finding meaning.
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Discussion 

Our study provides insights into the lived experiences of patients and their relatives following MI or

Peri-OP RPM-supported  care  pathways  in  a  university  hospital  in  the  Netherlands,  informing

actionable  recommendations  for  enhanced  family-centred  care.  Through  a  multi-step  co-design

approach,  we  identified  unmet  psycho-emotional,  informational,  social,  practical,  physical  and

spiritual  needs for both patients and their  relatives.  These results  align with previous studies on

family involvement in  cardiovascular care34-38 and deepen previous  knowledge by  detailing lived

experiences across a broad spectrum of needs. Particularly, our results reinforce the importance of

both improved information provision and improved psychological and emotional support to patients

and family members.  To achieve both goals,  we recommend several  RPFM interventions  to  the

current RPM-supported care pathways in the examined hospital. In doing so, we directly contribute

to a research gap identified by Goldfarb et al.14, who point towards the potential of health technology

to advance family engagement in cardiovascular care. 

Our results indicate that two stages in the pathway were particularly under-supported: the period

prior  to  admission  (for  the  Peri-OP pathway)  and  the  early  recovery  phase  at  home  (for  both

pathways).  These  phases  were  described  by  patients  and  family  as  a  ‘black  hole’  in  care,

characterised by a lack of information and psycho-emotional support, leading to uncertainty, worries,

inaccessibility and limited guidance. These findings are consistent with previous research reporting

similar challenges during the perioperative and early recovery phases.39-42 

While medical professionals tend to focus on optimising the care experience during the in-contact

periods, such as consultations and admissions, the biggest gaps occur during the periods at home,

which are significantly longer than consultations and admission intervals. These phases impose a

considerable  burden on both  patients  and their  relatives,  such as  challenges  in  taking over  care

responsibilities,  (fluctuating)  symptom management,  learning to  navigate  the  health  system,  and

dealing with the emotional rollercoaster of coping with heart disease, all while attempting to re-

establish a certain normalcy in life. 

From a systems perspective, these identified ‘black holes’ in care seem to correspond to the existing

structural divisions between different levels of health care. This suggests systemic flaws affecting the

continuity  and effectiveness  of  RPM-supported  care.  Therefore,  future  research  should  not  only

focus on the experiences of patients and families but also analyse this systemic weakness from the

perspective of the broader health system, healthcare providers and insurers, as this is a key area for

substantial improvement in healthcare delivery.
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The proposed RPFM approach could be uniquely suited to address the gaps in care experiences, as it

offers opportunities for continuous support and tailored interventions to be delivered directly into the

living environments of the patients and relatives, where the 'black holes' in information and support

occur. Notably, it is these ‘black hole’ periods that offer an evidence-based window of opportunity

for behaviour change, as described in the framework of teachable moments.43  Our results also align

with  and  expand  the  findings  of  Schmid  et  al.44,  who  observe  that  peri-operative  education  is

foundational for shaping cardiac patients'  subsequent behaviours and expectations regarding their

treatment, particularly concerning physical activity, nutrition, and mental health. Furthermore, they

find that active patient and family engagement in the treatment process, including physiotherapy and

mental  support,  significantly  improves  postoperative  care,  leading  to  faster  recovery  outcomes.

Strategically  supporting  and  educating  families  with  RPFM  interventions  during  these  highly

receptive periods could serve as a dual prevention mechanism; secondary prevention for patients and

primary prevention among family members, who may have similar risk profiles due to a common

lifestyle, genetic predisposition, or shared environmental factors. Illness and care cannot be separated

from everyday life, in which patients live together with their loved ones in a caring ecosystem.25 As

most of care, health behaviour, and recovery take place outside professional settings in the routines

of daily living10,45, it is essential that the healthcare system extends its reach and actively supports the

everyday context,  especially  as hybrid home-based care models shift  more care responsibility to

patients and their family members.

It  is  important  to  note  that  the  identified  unmet  needs  are  not  just  ‘soft’,  medically  irrelevant

experiential issues, but have direct clinical and health system implications.46,47 In this, we build on

previous  research  describing  the  interconnectedness  between  patient  experiences  of  RPM  and

broader  health  system  outcomes.48  Based  on  our  results  and  on  previous  studies  on  family

involvement  in  cardiovascular  care,  we identify several  pathways through which  RPM-mediated

improvements in family involvement in cardiovascular care could lead to improved care outcomes in

terms  of  the  components  of  the  Quadruple  Aim:  health  outcomes,  patient  experience,  staff

experience, and cost-effectiveness.49

Notably,  increased  involvement  and  empowerment  of  the  family  in  observing  symptoms  and

following  care  recommendations  may  contribute  to  mitigating  both  unplanned  surgical

postponements and postoperative adverse events, positively impacting health outcomes and cost-

effectiveness. 
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Tailored  information  about  pre-operative  and  post-discharge  care,  recovery  trajectories,  and

appropriate  contact  points,  delivered  digitally,  could  enhance  patient  and family  experience  and

knowledge,  reduce  miscommunication,  and  in  doing  so,  potentially  decrease  staff  workload  by

streamlining inquiries and support processes. RPFM's ability to support joint remote management

and lifestyle changes may also extend its benefit beyond the patient, promoting primary prevention

for family members who may have similar risk profiles as patients.

Finally,  by  integrating  therapeutic  modules  to  address  and  support  mental  health,  RPFM  could

proactively mitigate  anxiety,  post-traumatic  stress  disorder,  and depression,  issues  affecting both

cardiac  patients  and  their  relatives.50,51 Such  interventions  may  also  reduce  anxiety-driven

overprotectiveness, which can hinder rehabilitation.52 

Overall,  we propose  a  shift  in  the  approach towards  home-based cardiac  RPM towards  RPFM.

RPFM builds on the existing RPM infrastructure but  expands towards an explicit  integration of

family.  This may include educational content, emotional support tools, and role-specific guidance

tailored to the experiences of the family. This new paradigm acknowledges the relational dynamics

of illness and recovery in home-based care models. Effectively involving and meeting the needs of

families can lead to improving psychological health, self-efficacy, caregiving skills, quality of life,

social  support  and  problem coping  skills,  which  in  turn  may  lead  to  improved  self-care  and  a

reduction in hospital readmissions and unnecessary clinical visits.53 However, empirical research is

required to establish the impact and cost-effectiveness of the proposed RPFM interventions.

Building  on  our  research  and  identified  opportunities,  we  propose  a  strategy  for  healthcare

innovators aimed at co-designing RPFM interventions, presented in Figure 2. This strategy builds on

the  multi-step co-design approach performed in this  study.  It  presents  a  set  of  actionable  steps,

starting  with  an  in-depth  empathic  understanding  of  patients  and  families  through  focus  group

discussions and journey mapping and concluding with the scaling of effective interventions to other

care pathways. This overview also illustrates our own plans for future RPFM research in relation to

The Box8,27-31, which includes the steps from 6 to 9. 

While  developed  in  the  context  of  cardiovascular  care,  we  find  that  the  proposed  strategy  is

transferable to other clinical trajectories and disease areas. By following this strategy, innovators

may find new opportunities for RPFM solutions that address real-life needs and achieve positive

societal impact for families and healthcare systems.
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Figu

re 2. Multi-step innovation strategy for co-designing Remote Patient and Family Management

Strengths and Limitations

A strength of our approach lies in the integration of families` lived experiences into a structured

journey  map,  in  alignment  with  Zøylner’s54 methodology  for  mapping  patient  and  relative

experiences. In addition, our study expands on existing family journey mapping methodology by

integrating theoretical contributions from the Family Systems Illness Model25 and the Supportive

Care Framework26, embedded in the focus group sessions through the Care and Well-Being Journey

template (Appendix A). In this way, we could distinguish between domains of family needs in a

structured, theory-informed fashion. The proposed actionable recommendations offer starting points

for clinicians and innovators seeking to embed family-centred RPM-supported care within cardiac
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care pathways. However, these are preliminary ideas, based on assumptions that require structured

testing.  Future  research  should  include  concept  testing,  pilot  implementation,  health  economic

evaluations,  and  studies  to  measure  impact  on  both  patient-  and  family-reported  outcomes  and

experiences. Another strength in our approach lies in its applicability to care domains other than

cardiology, and especially to other acute and chronic care pathways where long-term management

and self-care take place at home, such as in the fields of oncology, nephrology and obstetrics.

This study has several limitations. First, selection bias may have affected the findings, as the sample

consisted mainly of digitally literate, native Dutch people willing to participate in a scientific study

on care and support needs. As such, the identified unmet needs may be even more pronounced in

more underserved or non-digitally literate populations, and additional, undiscovered unmet needs

may be affecting these patients and their relatives. 

Second,  our  sample  size  limits  generalisability.  While  qualitative  depth  was  prioritised,  a  more

diverse  sample  and  a  less  time-consuming  data  collection  method  would  strengthen  the

generalisability of our insights.

Although this study was limited to the context of a single Dutch university hospital, many of the

identified challenges and opportunities, particularly those related to care and informal caregiving, are

likely to be relevant across the larger healthcare system and other care pathways. It is important to

note  that  in  this  study,  we  mainly  focus  on  digital  opportunities.  However,  the  identified

improvements can potentially also be addressed through non-digital solutions.  

Furthermore, the thematic analysis and construction of the care journey may have been influenced by

our individual perspectives and professional interests, particularly our engagement with RPM and

digital innovation. While we strived for reflexivity throughout the analysis process, our perspectives

may have shaped how certain codes and themes were interpreted and prioritised.

Future studies should include more diverse settings and participants to ensure a more inclusive and

representative data collection.

Conclusion

By exploring the lived experiences of patients and their relatives following MI or Peri-OP RPM-

supported care trajectories, this study identified experience-based gaps in RPM-supported cardiac

care,  especially  during pre-admission  and early  post-discharge  phases.  Through a multi-step co-

design process, we created an overview of unmet informational, psycho-emotional, social, physical,

practical, and spiritual needs of families, alongside co-created actionable RPFM recommendations.

In addition, we present a scalable innovation strategy for innovators and clinicians in and outside
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cardiology to co-design RPFM.

Our findings underscore the importance of recognising that care and support extend beyond hospital

admission and discharge; most of the care, health behaviour, and recovery occur in the home, within

the  relational  ecosystem  of  the  patient  and  their  loved  ones.  Actively  supporting  this  family

ecosystem,  particularly  in  the  identified  'black  hole'  periods,  holds  the  potential  to  significantly

improve  the  experience  of  care,  long-term  health  outcomes,  and  the  overall  efficiency  of  care

delivery.  Within  this  context,  Remote  Patient  and  Family  Management  (RPFM)  emerges  as  a

promising conceptual and practical lens for advancing hybrid and family-centred cardiovascular care.
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Appendix A – The Care and Well-Being Journey

We designed and employed a journey mapping template called The Care and Well-Being Journey to

guide the discussions, see Figure 3 below.

Figure 3. The Care and Well-Being Journey

The semi-structured focus group interview guide included the following main questions:

 What key moments (positive and negative) in the cardiac disease journey have stayed with

you, and how did you experience them? 

 In what ways has there been support and care for your well-being both as individuals and as

families from the care system? 

 Do you feel responsibility/involvement towards each other regarding health and well-being?

And to what extent are/were you able to help each other? 

 What improvements could help the whole family navigate the journey, and what form could

they take (e.g. coaching, tools, extra help)?
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Multimedia Appendixes

Journey map of real-life experiences of patients and relatives in cardiovascular disease management.
URL: http://asset.jmir.pub/assets/3dc50a3eddf50069659c440e70425358.pdf

The care and well-being journey.
URL: http://asset.jmir.pub/assets/15806a083ad2639140e070f210ab2e32.docx
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CONSORT (or other) checklists

COREQ_Checklist.
URL: http://asset.jmir.pub/assets/41169c3dbefa71e3f6fa854b58cfd3b2.pdf
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