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Abstract

Background: In Spain, the heart failure prevalence is twice the European average, attributed to inadequate patient management
amongst other causes. Therefore, a standardized care model known as the “Care Modd for HF patients’ (Modelos Asistenciales
de Atencién a Paciente con Insuficiencia Cardiaca) was developed to emphasize the importance of sequential visits from
discharge until the patient transitions to chronic care to prevent rehospitalizations. The standardized care pathway has been
implemented in some areas of the Andalusia Health Service. However, there is uncertainty about whether their electronic health
records, named Diraya, can effectively support the standardized care model's implementation. Failure to integrate effectively
could lead to data inaccuracies and non-compliance with the standardized care pathway.

Objective: This study aimed to explore how to improve Diraya, to help healthcare professionals comply with the transition
standardized care model for heart failure patients, during the transition from hospital towards chronic care.

Methods: Sixteen semi-structured interviews with nurses and physicians from the hospital and primary care were analyzed
through thematic analysis. Recommendations for improvements were based on these findings, supplemented by literature, and
corroborated by additional semi-structured interviews.

Results: In total, 65 codes, 23 sub-themes, and 8 themes were identified. The main themes were optimizing medical data
management for enhanced clinical workflow, agreement on standardization and enhancement of the discharge report, enhancing
clinical decision support through updated guidelines and automated tools, optimizing interoperability as a solution for better
management of the heart failure patient, and encouraging communication based on digital tools and personal connection. Among
all the themes fifteen improvements were suggested.

Conclusions: The Diraya system fails to support the transition standardized care model effectively, burdening healthcare
professionals with excessive, often ethically questionable administrative tasks. To enhance transition standardized care model
implementation, significant updates are necessary for Dirayas clinical information, computer systems, and Andalusia Health
Service organization.
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Optimizing an Electronic Health Record used in Andalusia, to help
Healthcare Professionals comply with a Standardized Care
Pathway for Heart Failure during the Transition from Hospital
towards Chronic Care. A qualitative study

Abstract

Background: In Spain, the prevalence of heart failure is twice the European average, partly due to
inadequate patient management. To address this issue, a standardized care model the “Care Model
for Heart Failure patients” (Modelos Asistenciales de Atencién al Paciente con Insuficiencia
Cardiaca) was developed. This model emphasizes the importance of sequential visits from hospital
discharge until the patient transitions to chronic care to prevent rehospitalizations. The standardized
care pathway has been implemented in certain areas of the Andalusia Health Service. However, there
is uncertainty about whether the region’s electronic health record system, Diraya, can effectively
support this model. If not properly integrated, it could lead to data inaccuracies and non-compliance
with the standardized care pathway.

Objective: This study aimed to explore how to improve Diraya, to better support healthcare
professionals in adhering to the transition standardized care model for heart failure patients as they
move from hospital care to chronic care.

Methods: Sixteen semi-structured interviews were conducted with nurses and physicians from both
hospital and primary care settings. Thematic analysis was used to analyze the data and
recommendations for improvements that were developed based on the findings. These
recommendations were further supported by existing literature and - validated through additional
interviews.

Results: In total, 65 codes, 23 subthemes, and 8 themes were identified. The main themes included
optimizing medical data management for enhanced clinical workflow, agreement on standardization
and enhancement of the discharge report, enhancing clinical decision support through updated
guidelines and automated tools, optimizing interoperability as a solution for better management of
heart failure patients, and encouraging communication based on digital tools and personal
connection. Fifteen improvements were proposed, such as standardizing technology across AHS
facilities and offering targeted training programs. These measures aim to enhance interoperability,
streamline communication between different healthcare settings, and reduce the administrative
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burden for healthcare professionals.

Conclusions: Diraya currently does not adequately support the transition standardized care model,
placing a significant administrative burden on healthcare professionals, often with ethically
concerning implications. To ensure effective implementation of the standardized care model, major
updates are necessary for Diraya's clinical information management, system functionality, and
organizational structure within the Andalusia Health Service.

Keywords: Care Pathway; Heart Failure; Electronic Health Record; Socio-Technical System;
Healthcare Professionals

Introduction
Heart Failure

Chronic diseases, such as heart failure (HF), pose a significant public health burden, threatening not
only population health but also social and economic stability. Consequently, both public health
strategies and healthcare delivery systems must undergo transformative changes [1]. Diagnosing HF
requires identifying cardiac dysfunction, often linked to various risk factors [2]. Early detection,
timely intervention, and continuous monitoring—from primary care to hospitalization—are crucial in
the recovery process [3].

HF was first identified as an emerging epidemic in 1997 [4], and it remains a major health concern
today, with a prevalence of approximately 2% among adults in Europe and North America [2,5-7]. In
Spain, however, the prevalence is nearly double, with an annual incidence rate of 2.78 per1000
patients [8].

Managing HF is particularly challenging due to its chronic nature, severe symptoms, and significant
impact on patients' quality of life. Furthermore, HF imposes a substantial economic burden,
primarily driven by frequent hospitalizations and long-term healthcare needs [9]. To address these
challenges, population health management and integrated care pathways have emerged as effective
strategies. These approaches aim to improve healthcare systems' responsiveness, better meet patient
needs and preferences, and enhance efficiency [9]. A key example of such an approach is the
standardized care pathway (SCP), which provides structured guidance for the medical treatment of
patients with specific clinical conditions, ensuring high-quality care [5]. SCPs offer detailed,
standardized treatment plans for patient groups with predictable clinical courses, leading to improved
outcomes, more efficient resource utilization, and enhanced clinical effectiveness—ultimately
increasing patient satisfaction [9]. Given its benefits, implementation of an SCP for HF is crucial, as
it provides a systematic, evidence-based framework for the comprehensive management and
treatment of HF patients [10].

Spanish National Health System

The Spanish National Health System (SNHS) encompasses Spain's public health services [11]. It
operates under a decentralized model, where autonomous communities are responsible for managing
and delivering health services, while the Ministry of Health establishes general guidelines and
coordinates national health policies [12].

Within SNHS, HF is the leading cause of hospitalizations among patients over 65 years old,
accounting for 5% of all hospital admissions. It is estimated that HF-related hospitalizations will
increase by up to 50% over the next 25 years [3]. The economic burden of HF is substantial, costing
approximately 2.5 billion euros annually, which represents 3.8% of Spain’s total healthcare
expenditure [13].

To improve HF management, Spain has implemented Units of Integral Management of Patients with
HF, which focuses on patient and family education, comprehensive assessment, and continuity of
care [14]. Despite these efforts, cardiovascular diseases remain the leading cause of hospitalization
and mortality in Spain, and effectively managing HF patients continues to be a challenge [15]. To

https://preprints.jmir.org/preprint/63665 [unpublished, peer-reviewed preprint]



JMIR Preprints Font et al

address this issue, Spain developed a standardized care model known as the “Care Model for HF
patients”, (Modelos Asistenciales de Atencion al Paciente con Insuficiencia Cardiaca - MAIC),
aimed at improving the quality and coordination of HF care across healthcare settings [16].

Spanish Care Model for Heart Failure Patients

The Care Model for Patients with HF project is led by several key medical societies in Spain,
including the Spanish Society of Cardiology, the Spanish Society of Internal Medicine, the Spanish
Society of Primary Care Physicians, the Spanish Society of Family and Community Medicine, the
Spanish Society of Healthcare Executives, and the Spanish Society of Hospital Pharmacy, with
Antares Consulting and Boehringer Ingelheim as investor [16]. To address challenges in pathology
and optimize patient care, these organizations developed a comprehensive document in 2020,
synthesizing current literature and interviews with healthcare professionals (HCPs). This document
includes implementation tools, key considerations for HF care a SCP, and a flowchart detailing the
entire patient journey—from hospitalization to chronic treatment and follow-up [16] (Figure 1).

The transition from hospital discharge to outpatient follow-up is a critical phase for ensuring
continuity of care, as it significantly impacts patient prognosis, the risk of decompensation, and the
likelihood of hospital readmissions. Figure 1 highlights the main Transition Standardized Care
Pathway (TSCP), which focuses on patient discharge from the hospital to primary care.

After, hospital discharge, a hospital nurse (HN) and a cardiologist or internal medicine specialist
(C/IM) oversee the patient transition. Within the first 48-72 hours, a primary care nurse (PCN)
contacts the patient by phone to check their condition. Shortly after, the patient has an in-person visit
with both a PCN and a primary care physician (PCP) for further assessment. Finally, 2-3 weeks later,
the C/IM conducts a follow-up visit, ensuring the patient’s transitions to chronic HF care. The
standardized care model, MAIC [16] was implemented during the first semester of 2024 in five
hospitals and their respective primary care centers in Spain, with 29 additional hospitals in the
process of adopting this standardized care model. The SCP implementation follows a 6-8-month
timeline during which healthcare centres are evaluated and monitored for adherence to the care
model. The progress tracking covers a year, using process and outcome indicators from healthcare
data to assess improvements.

Figure 1. Flowchart illustration of the visits and decision-making processes within the
standardized care pathway for heart failure patients. Adapted from [16].

Andalusia Health Service

The TSCP is currently in operation across several autonomous communities in Spain including
Andalusia. Located in the southern part of the country, Andalusia is the most populous and the
second-largest autonomous community. The Andalusia Healthcare System (AHS) is committed to
providing accessible, equitable, and high-quality public healthcare services to its citizens [17]. The
AHS consists of a network of healthcare services, organized into 16 health areas, which include five
regional hospitals, ten specialized hospitals, 19 district hospitals, and 16 high-resolution hospitals
[18]. Each health area is structured around a reference hospital and its associated primary care
centres, ensuring comprehensive coverage for the population. In terms of HF, approximately 140,000
individuals have been diagnosed with the condition in Andalusia [19].

In December 2023, the AHS initiated the implementation of the SCP in six hospitals and their
corresponding primary care settings, collectively designated as referral areas, across Andalusia
(Figure 2). The goal is to expand this implementation throughout the entire autonomous community.
Figure 2. Maps of Andalusia highlighting each referral area where the Standardized care
pathway has been implemented. Courtesy of Antares Consulting Company.

The TSCP involves four key actors, each playing a crucial role in the process. These actors come
from two healthcare settings—hospital and primary care—and represent two professions: physicians
and nurses. Each participant has distinct responsibilities, performs specific tasks, and receives
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different training (Table 1). However, their collaboration is crucial to achieving better outcomes for
HF patients.

Table 1. Description of the HCPs' roles involved in the care of HF patients

TSCP Role description
Cardiologist or
Internal Medicine
(C/IM)

Performs the discharge assessment and a visit after 2-3 weeks
of the discharge. The main tasks are:

- Manage and assess the discharge report.

- Medication management.

- Communication with primary care: reviewing hospital

reports.

Hospital Nurse

(HN)
Performs the nurse assessment for the patient discharge. The
main tasks that are performed are:
- Manage and assess the discharge report.

Primary Care

Nurse (PCN)
Does the first evaluation after the discharge, via phone call
Then they perform a face-to-face visit. The main tasks that are
performed are:
- Educates, checks warning signs, and titrates medication
(blood test, writing the report, etc.).
- Management of upcoming and follow-up visits in the
unit
- Communication with the hospital: reviewing hospital
reports.

Primary Care

Physician (PCP)

First medical evaluation after the discharge. This visit must be
completed in less than a week. The main tasks are:

- Conducting the initial face-to-face and subsequent
follow-up visits post-discharge (assessment, medical history,
writing the report, etc.).

- Medication management.

- Communication with the hospital: Reviewing hospital
reports.

Electronic Health Records for Heart Failure Practice

To successfully implement an SCP, electronic support—particularly an EHR system—is essential
[20]. The EHR needs to align with the different steps of the SCP and meet the specific needs of
HCPs [21]. Diraya, the EHR system used by the AHS, was implemented in 2005 and has undergone
multiple updates to adapt to the evolving demands of the healthcare sector [22].

Diraya consists of various modules that share information across different healthcare environments
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and among professionals. These interconnected components ensure that each piece of data is
recorded uniquely and can be accessed when needed [22]. For HF patient care, Diraya uses the
following modules in both hospital and primary care settings [23]: The primary Care Clinical
History module allows for the visualization and editing of data, including personal information,
health programs, care processes, medical history, allergies, prescriptions, medication orders,
medication, work disabilities, and follow-up records by the family doctors; Hospital Clinical History
module in hospitals, excluding emergencies, manages care processes associated with clinical profiles
from the perspective of hospital care, generating basic and specialized reports; Hospital Clinical
Care handles nursing records related to patient care and organizes them into structures reports;
Mailbox manages automated notifications to professionals in primary and hospital care, serving as a
key communication channel.. For example, when an HF patient is discharged, their primary care
physician receives a notification; Single Navigator provides access to all reports, regardless of their
origin.

The implementation of EHR systems like Diraya enhances healthcare services by streamlining
medical information management. However, a key challenge remains: Does Diraya effectively
support HCPs in managing HF patient care within the SCP?

Aim of the Study

In Spain, HF patients who are discharged without specific measures face a high risk of readmission
within the first month. Optimizing Diraya is imperative to improving care for HF patients and
ensuring better adherence to the SCP. Achieving this requires a comprehensive understanding of the
needs of HCPs involved in the transition from hospital to primary care. To our knowledge, no
studies have explored the optimization of an EHR for HF patient transitions based on HCPs' needs in
adhering to an SCP—either within the AHS or in other Spanish regions.

This study aims to identify ways to improve Diraya to better support HCPs in following the TSCP
for HF patients during the transition from hospital to chronic care. The research focuses on the
clinical content, human-computer interaction, technical aspects, and organizational, and
communication needs in HF care within the EHR and TSCP. Additionally, it seeks to provide a list of
recommended improvements for Diraya.

Methods
Study Design

The study employed a qualitative approach to gain an in-depth understanding of HCPs' needs. Semi-
structured interviews with open-ended questions were chosen as the data collection method. The
Socio-technical System (STS) model [24] served as both the framework and the interview guide for
this study. The interviews were analyzed using thematic analysis, combining both deductive and
inductive reasoning to thoroughly explore the data. Following the analysis, drafts summarizing the
results and highlighting relevant improvements to meet HCPs' needs were created. These results
were then verified and validated with a representative from each healthcare setting. This validation
process adhered to the principles of qualitative research methodology, ensuring the reliability and
credibility of the data collected.

Study Setting and Participants

The study was conducted across six healthcare areas of AHS where the SCP was in the process of
being implemented. The areas are as follows: Area 1: Referral area of Virgen Macarena Hospital,
Northern Aljarafe District, and Sevilla District, Area 2: Referral area of Hospital Jaén Norte, Area 3:
Referral area of South Sevilla, Area 4: Referral area of Virgen de la Victoria Hospital and Malaga
Guadalhorce District, Area 5: Referral area of Serrania de Malaga, Area 6: Referral area of Hospital
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Virgen de las Nieves and Granada District.

To ensure the participation of relevant HCPs involved in the TSCP across both healthcare settings
and during the discharge transition, four key roles were included: PCP, PCN, HN, and C/IM.
Participants were selected using purposive sampling [25], and to expand the participant pool,
snowball sampling was also applied [26]. Sampling continued until data saturation was achieved.
Initial contact with potential participants was made via email, with follow-up phone calls or
WhatsApp messages when necessary. During these interactions, a concise overview of the study,
including its aims and objectives, was provided. Interested participants received an informed consent
document, which they were required to sign and return before the interview. Recruitment was
facilitated through Antares Consulting [27].

The inclusion criteria required participants to be actively engaged in HF patient care, employed
within the AHS, and working in either hospitals or primary care settings as nurses or physicians. The
study excluded participants with less than three years of experience, and those currently on sick
leave. The limited number of participants and the focus on specific areas in Andalusia may limit the
generalizability of our study. Future research should include a larger and more diverse participant
base. This limitation is discussed further in the discussion section.

Data Collection

To address the research question, data were collected through interviews guided by the STS model.
Additionally, the identified needs and corresponding improvements were verified through follow-up
interviews.

Interviews

The interviews were conducted individually, using a semi-structured format, with open-ended
questions. The process was carried out in two phases: the first phase explored the needs of HCPs,
while the second phase verified the proposed improvements. For the second phase, two participants
with different roles were selected from each healthcare setting.

All interviews were conducted via Microsoft Teams, recorded, and transcribed verbatim using the
platform’s transcription feature. They were conducted in Spanish, the native language of both the
participants and the study’s first author. The interviews lasted an average of 30 to 45 minutes.

Socio-Technical System

In the study, the STS model was primarily used to develop the interview guide and analyze the data.
It also provided a comprehensive understanding of the TSCP by addressing both its technical and
organizational aspects. The STS framework integrates technical components, such as hardware and
software, with social needs to ensure an effective human-computer interaction [28]. Within this
framework, an STS aligns closely with an EHR, as its effectiveness depends not only on the
technological infrastructure but also on how well it integrates with workflows, user needs, and the
behaviors of individuals and organizations [28,29]. This perspective is supported by Coiera, who
highlights that systems reliant on complex human organizational structures, such as healthcare
systems, are particularly well-suited to the STS approach [30]. Moreover, Sitting and Singh argue
[24] that models used for explaining technological systems are insufficient in capturing the full range
of factors necessary for designing and implementing healthcare systems.

The STS model defines eight dimensions [24], five of which were utilized in this study: Clinical
Content, Human-Computer Interface, Hardware and Software, Workflow and Communication, and
Internal Organizational Policies, Procedures, and Culture (Figure 3). The dimensions of External
Rules and Regulations, as well as Measurement and Monitoring, were excluded, as they are less
relevant to the four key actors in the study, given that clinicians are not directly familiar with these
dimensions. The People dimension was also excluded since the direct interactions of HCPs with the
system had already been analyzed prior to the interviews.
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Figure 3. Inter-relationships among the six dimensions of the socio-technical model.
Abbreviations: HN - hospital nurse; C/IM - cardiologist or internal medicine; PCP - primary
care physician; and PCN - primary care nurse.

Data Analysis

The data were analyzed using thematic analysis. After each interview, a preliminary analysis was
conducted, followed by a comprehensive analysis at the end of data collection. Initially, a deductive
approach was used to identify codes based on the five dimensions of the STS model. This was then
followed by an inductive analysis to explore subthemes and themes in greater depth. Since the
interviews were conducted in Spanish, all quotes were translated into English. The data were
organized in a Microsoft Excel spreadsheet, where the authors familiarized themselves with the
collected data, developed codes, and generated themes based on these codes [31,32]. Based on data
analysis, a list of improvements and recommendations was developed.

Ethical Considerations

This research did not require ethical approval, as it did not involve sensitive personal information,
(as understood by the European General Data Protection Regulation). However, ethical requirements
still apply. Candidates who expressed interest in participating received an informed consent form
before the interview. In addition, participants recruited for the second phase signed an additional
consent form. The informed consent form explained the study's objectives, detailed how data would
be handled to maintain anonymity, and clarified that the interview would be recorded and
immediately transcribed. Participants were given the opportunity to ask questions, and their
understanding of the study was confirmed before proceeding. Additionally, at the start of each Teams
interview, participants provided oral consent before the recording began.

To ensure confidentiality and anonymity, only the study authors had access to the data. A participant
randomization document was created, listing names, demographic data, and participant codes. This
document was stored in a password-protected Microsoft Excel database accessible only to the
authors. The coded interview data were not linked to participants’ names. Antares Consulting, which
is collaborating on the SCP implementation with Boehringer Ingelheim, shared non-sensitive and
relevant data for the study, including participant contact information. Additionally, during the
interviews, two participants shared their screens to provide a clearer visualization of clinical history.
Both participants used a fictitious profile, ensuring that the clinical history data did not belong to a
real patient.

Generative Al disclosure

In this study, generative Al technologies such as Grammarly and OpenAI’s ChatGPT 3.5 were used
to help the authors translate the quotes and documents from Spanish to English. These tools were not
used to modify or influence qualitative data or the thematic analysis. The data collected were
analyzed in their original form to ensure they accurately reflected participants’ responses. The tools
were used in the preparation of the manuscript to enhance grammatical accuracy and clarity of the
text. . After using these tools, the authors reviewed and edited all Al-generated content to ensure it
aligned with the study’s objectives and maintained the integrity of the content. The authors take full
responsibility for the publication's content.

Results

Participants Demographic Data

Between January 15th and April 15th, 30 HCPs were contacted, and 16 agreed to participate in the
study. While the goal was to recruit a balanced representation from each area, half of the participants
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came from areas 3 and 4, resulting in lower representation from the remaining areas. Regarding
professional roles, nurses made up 50 % of the participants, family doctors accounted for 25 %, and
nearly 20 % were cardiologists. Since effective communication between different healthcare settings
is essential for improving the transition of HF patients to chronic care, an equal number of
participants were selected from both primary care and hospital care. The detailed characteristics of

the participants are presented in Table 2.

Table 2. Characteristics of study participants, including ID, age, clinical specialty, healthcare setting,
and years of experience.

Participant | Age Clinical Healthcare | Years of
ID specialty setting experience
Participant
PCP 1 30-40 | Family and | Primary 5-10
Community care
Medicine
PCP 2 >60 Family and | Primary 21-25
Community care
Medicine
PCP3 41-50 | Family and | Primary 21-25
Community | care
Medicine
PCP 4 51-60 | Family and | Primary 26-30
Community care
Medicine
PCN 1 51-60 | Nursing Primary 36-40
care
PCN 2 41-50 | Nursing Primary 26-30
care
PCN 3 30-40 | Nursing Primary 11-15
care
PCN 4 30-40 | Nursing Primary 11-15
care
HN 1 51-60 | Nursing Hospital 36-40
care
HN 2 30-40 | Nursing Hospital 16-20
care
HN 3 30-40 | Nursing Hospital 5-10
care
HN 4 41-50 | Nursing Hospital 21-25
care
C/IM 1 51-60 | Cardiologist | Hospital 26-30
care
C/IM 2 51-60 | Cardiologist | Hospital 26-30
care
C/IM 3 51-60 | Internal Hospital 26-30
Medicine care
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30-40 | Cardiologist

Hospital
care

11-15
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Moreover, as mentioned, two participants, HN2 and PCP2, corroborated the interviews after the
analysis and proposed improvements.

Thematic Analysis

The results of the thematic analysis are presented in Table 3. The first column identifies the
dimension of the STS, and the second and third column lists the sub-themes and themes. In total, 65
codes, 23 subthemes, and 8 themes were identified. Additionally, a matrix was developed to integrate

the results with the actors.

Table 3. An overview of socio-technical dimensions, sub-themes, and themes

Socio-technical
dimension

Subthemes

Themes

Clinical Content

Implementation of Standardized

Optimizing Medical Data

Clinical Reports Management for

Report Management Challenges | Enhanced Clinical
Workflow

Enhance the Discharge Nursing | Agreement on

Report standardization and

Summarize the Medical | enhancement  of  the

Discharge Report

discharge report

Nursing support to achieve better
educational care

Possibility of a medical decision
support

Enhancing Clinical
Decision Support
Through Updated
Guidelines and

Automated Tools

Human-Computer

Technical Apparatus Issues

Software Infrastructure

interaction
Need for Learnability Improving  UX* and
Need to improve the visual Us'al?lhty f0.r .Enhanced
desitl Clinical Efficiency and

N time-consumin
Non-effective iconography {me-consuming
experience

Non-efficiency interaction

Hardware and

Software computing

infrastructure
Hardware infrastructure | Enhancing Technical
limitations Infrastructure to Improve
Network connectivity HCPs Efficiency

https://preprints.jmir.org/preprint/63665

[unpublished, peer-reviewed preprint]



JMIR Preprints

Challenges

Unifying the EHR” modules

Optimizing
interoperability as a

policies, procedures,
and culture

Streamlining  Processes  with :

Shared Scales solution for better
management of HF
patients

Workflow and
communication

Including  Mailbox as  a | Encourage

Communication Tool in | communication based on

Workflow digital tools and personal

TSCP¢ implementation workflow | connection

on EHR practices

Fostering  Effective  Internal

Communication

Enhancing External

Communication

Internal
organizational

Willingness to improve the
nursing care between primary
care and hospital

Training upon joining

Cultivating a Culture in
Nursing Practice and a
professional

organizational integration

Font et d

https://preprints.jmir.org/preprint/63665

Cultivating culture

“UX: user experience; "HER: electronic health record; “TSCP: transition standardized care pathway.

Clinical Content

Figure 4 illustrates the relationship between the socio-technical dimension of Clinical content, the
codes, and subthemes related to the themes optimizing medical management for enhanced clinical
workflow, agreement on standardization and enhancement of the discharge report, and Enhancing
clinical decision support through updated guidelines and automated tools.

Figure 4. A hierarchical structure displaying the socio-technical dimension, the codes,
and the subtheme for themes 1, 2, and 3. Abbreviations: CDS - clinical decision support.

Theme 1. Optimizing Medical Data Management for Enhanced Clinical Workflow

Primary care professionals, both in nursing and medical roles, are required to report each visit with a
document that includes the patient’s medical history and relevant examination information. In AHS,
after consultations with HF patients both PCPs and PCNs must complete the aforementioned report
using one of the two available formats: either a regular Clinical Report or a Report Manager.
Efficient management of the medical data collected during visits is crucial. Thus, this is facilitated by
a protocol-based strategy designed to enhance clinical workflow. This theme explores the outcomes
of both formats, addressing their clinical content as well as structural and technical usability aspects,
especially in the context of HF practice.

One method of documenting involves using the Clinical Report, in which the medical history appears
at the beginning of the report, followed by details of the physical examination. Nonetheless,
variability exists in this format, as participants expressed the need for a standardized version. This
approach would ensure consistency in both medical data and clinical content within the reports,

[unpublished, peer-reviewed preprint]



JMIR Preprints Font et al

particularly during the first visit post-discharge. It would also minimize redundant data entry, saving
time and reducing the risks of confusion, misinformation, and errors. However, keeping the medical
history up to date remains a challenge, as only physicians are authorized to make updates, and this
task depends on their workload and willingness.
"The medical history data is only updated when completed by the practitioner, leading to
occasional information gaps. (...) Sometimes, when a patient visits without a prior diagnosis
of HF, I have to review the entire medical history to understand their condition” (PCN3).
The alternative documentation format is through a Report Manager, which uses a questionnaire-style
format detailing the actions required during a general HF visit. However, participant engagement
with this tool is low, only one out of eight participants had used it, while five were unaware of its
existence. Aside from increasing awareness of the Report Manager, the interviews identified several
other needs and shortcomings. For example, participants recommended that both data entries and
questions remain up-to-date and relevant, while also being user-friendly and requiring minimal effort
to complete.
"The content sometimes contains inaccuracies or is not aligned with the requirements of the
visit (...), I need the content to be current, (...) some scales that are included are not typically
performed in primary care and should only be conducted in the hospital (PCP1).
Thus, it was also suggested that each questionnaire’s content be specifically tailored to the
professional’s roles and the type of care they provide. Last, all clinical content is currently saved as
plain text, which limits navigation. As a result, professionals expressed a preference for a more
structured format.
"When the Report Manager is filled out, the information is directly transferred to the clinical
record, where it appears overly condensed and difficult to read. 1 would prefer the
information to be displayed in bullet points, following the same sections as the Report
Manager" (PCP1).

Theme 2. Agreement on Standardization and Enhancement of the Discharge Report

To identify the needs and areas for improvement in the Nursing Discharge Report (NDR), both HN

and PCN were asked specific questions. As HCPs from both settings, their collaboration helped

pinpoint which parameters could be optimized.

Focusing first on PCN, they revealed that they never review the NDR because the information

appears” copied and pasted" and lacks patient-specific details. Therefore, PCNs used to read the

Medical Discharge Report (MDR) instead.
“Well, I'll tell you that when they discharge a patient, the nurse fills out a form that nobody
really reads. Are these responses to a questionnaire about what has happened to the patient?
How does he sleep? Does he have any risks? How is his ulcer treated? How is he
catheterized? (...). I have too many questions that are not provided and others that are
unnecessary. If the patient is not catheterized, I don’t need to know that he doesn’t have a
catheter; it’s only relevant if he does...” (PCN 3).

Following up with HNs, professionals confirmed that the information received from PCNs is often

incomplete. HNs often do not have time to complete the NDR and if they do, it tends to be very

broad and not personalized. They would like to have parameters such as social risk, patient

polypharmacy, fall risk, Barthel scale, edema, weight at discharge, oxygen therapy, dyspnea, and

feeding among other options. This would provide PCNs with a summarized and relevant report of the

HF patient’s status. Moreover, it would enhance communication between both health settings.
“Patient education and management of medication and alarm signs are essential information
that must be worked on in both settings. But knowing how these are being addressed and
what the patient's status is from PC and in HC is essential so [that] it can be agreed upon
and worked on together” (PCN 3).

On the other hand, PCPs commented that the MDR is overly extensive and tedious, requiring a

https://preprints.jmir.org/preprint/63665 [unpublished, peer-reviewed preprint]



JMIR Preprints Font et al

significant time to thoroughly review the details. They suggested that a more concise report, with
specific parameters, would be beneficial. This should include key information such as the
confirmation of the initial diagnosis, etiology of the condition, left ventricular ejection fraction data,
potassium levels, creatinine levels, and the treatment plan of the patient, including therapies and
doses.

Theme 3. Enhancing Clinical Decision Support Through Updated Guidelines and Automated Tool
Although clinical decision support (CDS) features exist in the current Diraya system, they are limited
to nursing professionals. In the DRM, recommendations based on the responses are provided upon
completing a questionnaire. Nonetheless, PCNs have expressed concerns regarding the clinical
content and functionality of the CDS.
"It will be nice to have recommendations together with the scale result, the associated risks,
and how to manage the patient. I usually remember from experience, but it's harder to recall
after some days off" (PCN3).
In addition, managing medication for patients with HF is crucial for ensuring adherence to treatment
and reducing readmissions. PCNs would find it beneficial if medication information included its
purpose and usage instructions.
" Sometimes, the treatment involving medication reconciliation causes certain confusions:
medications are added without educating the patient. Occasionally, medication is duplicated,
and the primary care physician suggests resolving it with the hospital's internal medicine
department " (PCN1).
A key component of the TSCP is patient education during post-hospital discharge through telephone
or on-site visits. In addition to providing medication information, which also involves informing
patients about their illness, warning signs, and associated risks.
"Having a checklist with all the necessary information would ensure nothing is overlooked."
(HN2)
Regarding the Report Manager, the CDS provides prompts based on questionnaire results. However,
these prompts are in free text and do not link directly to actions in the EHR. Automating the CDS to
enhance patient management and streamline administrative tasks would be beneficial. On the other
hand, PCPs do not receive any system-generated recommendations during their visits. Addressing
this gap is essential to improving their experience, so feedback and needs were collected.
"It would be incredible if the system could guide me based on protocols and guidelines for
HF patients, such as in scales and patient examinations. This would enable me to make more
informed decisions" (PCP 2).
Lastly, it is also important to mention the integration of CDS during the TSCP while the patient is
hospitalized. A HN suggested that including recommendations for assessing scales used at the time
of discharge would be helpful. Similarly, C/IMs mentioned that CDS could provide valuable
guidelines and recommendations for patient evaluations during post-discharge visits, potentially
improving overall care practices.

Human-Computer Interaction

The interaction among the four groups of interface users varies depending on the healthcare setting
and the professional role. PCPs use one module of the interface, while hospital users employ two
different modules, and primary care HCPs only have access to one module. Although these three
modules differ, participants share similar needs and insights. Figure 5 illustrates the relationship
between the socio-technical dimension of Human-Computer Interaction, the codes, and subthemes
related to the theme Improving UX and Usability for Enhanced Clinical Efficiency and Time-
Consuming Experience.
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Figure 5. A hierarchical structure displaying the socio-technical dimension, the codes,
and the subtheme for theme 4.

Theme 4. Improving UX and Usability for Enhanced Clinical Efficiency and Time-Consuming
Experience
All HCPs agreed that they gradually became proficient in using the EHR for HF care through
practice, indicating that the interface is not intuitive. Some found it challenging at first, though one
PCN mentioned that it became manageable after gaining experience:
"For me, once learned, its [the EHR] operation was straightforward" (PCN4).
Professionals also emphasized the need for adjustable font sizes to meet various needs. They
suggested that visual enhancements could streamline information retrieval, ultimately improving
attention and efficiency.
Moreover, HN explained completing the NDR involves navigating numerous pages, making system
interaction cumbersome and the design unappealing. Notable, C/IM reported greater satisfaction
with the interface compared to C/IM.
All PCPs commented that the interface icons, particularly those used for medical history, were
unclear.
“For patients with COPD, a lung icon appears; for cervical cancer, there is a figure of a
woman; and for HF, a heart icon is used. However, it is not immediately clear whether the
icon represents HF. I would use a clearer icon, or better yet, the diagnosis in text form”
(PCP2).
Five out of eight participants noted that the icons used throughout the questionnaire were difficult to
understand.
"You need to recognize that one icon represents nursing and another medicine; others stand
for medication, vaccine, diagnosis, video call, and more. But with no text in line with the
icons, their meanings are unclear" (PCN 3).
Regarding access to EHRs across different healthcare settings, hospital participants reported rarely
having time to consult the primary care EHR. Conversely, primary care participants often "find
time", "express interest in learning more about hospital data" or "value the patient," which motivates
them to review the hospital EHR. However, they emphasized the difficulty of doing this regularly or
systematically due to time constraints. "There is no time" and "accessing the hospital EHR is time-
consuming; it can take up to five minutes to find specific information, which wastes quality time
with the patient." As a result, many healthcare professionals choose not to access the data regularly,
disrupting communication between professionals.

Hardware and Software Infrastructure

In this dimension, the findings indicated that the technology used in primary care centers and
hospitals was low-quality, resulting in significant delays and extended waiting times. Moreover,
interoperability played a vital role in connecting both settings, which was crucial for the effective
management of patient care during the discharge transition. Figure 6 illustrates the relationship
between the socio-technical dimension of Hardware and software computing infrastructure, the
codes, and subthemes related to the themes Improving Technical Aspects Reduces Unnecessary Task
Time, thereby Enhancing the Quality of Work and Optimizing Interoperability as a Solution for
better Management of Heart Failure patients.

Figure 6. A hierarchical structure displaying the socio-technical dimension, the codes,
and the subtheme for themes 5 and 6. Abbreviations: HCP - healthcare professional; EHR
- electronic care record.

Theme 5. Improving Technical Aspects Reduces Unnecessary Task Time, thereby Enhancing the
Quality of Work
The majority of the participants highlighted the inefficiency of current technology, including
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hardware, software, and internet connectivity—used in their healthcare settings. They reported
frequent internet outages, especially during rainfall, along with system crashes and slow loading
times when using the Diraya system. Participants working in hospitals also faced malfunctioning
computers, which caused significant delays in accessing necessary documentation tools.
"The internet goes down at least three times a week" (C/IM 3).
Another issue was the use of corporate phones with long and unrecognizable numbers which affected
the availability of PCNs for patient follow-ups within 48-72 hours after discharge as patients often
ignored these numbers.
"Patients frequently disregard calls from unknown, lengthy numbers, leading to missed
follow-up opportunities. (...) Providing patients with recognizable extension numbers would
greatly enhance communication" (PCN 2).
In addition, some HCPs do not have access to corporate phones, forcing them to use their personal
devices for work-related communication. This raises several concerns, such as the traceability of
patient interactions. This raises concerns about data privacy and the traceability of patient
interactions.
"I have a friend who works in the cardiology department of another hospital. When I know a
patient is from her area, I use WhatsApp to inform her, (...) which means I take work home
and there's no traceability for these patient interactions” (HN 4).
This issue extends even to professionals within the same healthcare center. Some PCNs mentioned
that informal communication methods, such as WhatsApp messages or Post-it notes, are used to
arrange extra notes for HF patients after discharge. These practices highlight the need for a more
structured and reliable communication system to ensure patient care effectively-

Theme 6. Optimizing Interoperability as a Solution for better Management of Heart Failure patients
To provide appropriate care for HF patients during hospital discharge, it is essential that medical
reports are saved and accessible across different healthcare settings. The Single Health Record
allows healthcare professionals to view comprehensive patient reports across facilities. However,
many professionals expressed dissatisfaction with its interoperability.
PCPs often struggle to access important clinical discharge reports or test results, because they are
either not uploaded or incomplete.
"From the Single Health Record, I often cannot access the discharge report from medicine or
nursing (...) it is either not uploaded, or there are tests that are not included in the report, so
I have to review the hospital EHR, which takes a lot of time." (PCP 2).
This might be due to a lack of awareness among HCPs regarding the correct process for adding
information.
"For the nursing report to be uploaded correctly, you need to click on an icon, and many
times professionals are not aware of this" (HN2).
Some PCPs mentioned that they access the hospital’s Single Health Record only when necessary due
to the cumbersome and time-consuming process. Ideally, this should be a regular practice to ensure
continuity of care. Within hospital settings, C/IM professionals also echoed this concern,
emphasizing the importance of seamless integration between primary care and hospital systems to
facilitate smoother patient care transitions.
"At the time of hospital discharge for heart failure patients, having all the information from
primary care is crucial during the initial visit" (C/IM 4).

Workflow and Communication

As previously stated, during the interviews, the importance of communication between different
settings and professionals was clear, emphasizing its crucial role in ensuring a smooth transition from
acute to chronic care. Data analysis showed that communication through EHR can take various
forms — internal, external, and both direct and indirect. Internal communication occurs among HCPs
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within the same healthcare setting and can be either direct (e.g., face-to-face conversations, meetings,
etc.) or indirect (e.g., through the EHR, messages, etc.). External communication, on the other hand,
occurs between HCPs from different healthcare settings and can also be either direct (e.g., seminars)
or indirect (e.g., via Diraya mailbox or inter-consultations). Consequently, participants identified
several needs and suggested improvements for these different forms of communication. Figure 7
illustrates the relationship between the socio-technical dimension of Workflow and communication,
the codes, and subthemes for the theme Encourage Communication-based on Digital Tools.

Figure 7. A hierarchical structure displaying the socio-technical dimension, the codes, and the
subtheme for theme 7. Abbreviations: TSCP — transition standardized care pathway; EHR —
electronic health record.

Theme 7. Encourage Communication based on Digital Tools
Regarding internal communication, participants mentioned that it is usually informal, yet effective
and efficient in most cases. Some centres explained that to communicate with a colleague, they often
leave a note, send a WhatsApp message, or speak directly to them. Nonetheless, other participants
explained that “storing” sensitive information in a written note or spoken conversation is not the
safest approach for medical care. Moreover, using personal phones to store confidential information
is a concern.
" I usually knock on the door or I leave the information on a post-it. (...) It would be useful to
have an integrated communication and chat system, as currently, we communicate
informally. (...) It would be beneficial if the information were automatically transmitted
through the system,” (PCN4).
On the other hand, some participants emphasized that certain primary care centres are quite familiar
with their current process and feel no technological innovation is necessary. They rely on notes in
clinical history for another professional to view, and this approach usually works well.
“In my opinion, within our field, I would not recommend any technological aid because it
could lead to a loss of personalization. As I have the nurse next door, I would not like to have
a chat” (PCP4).
Some PCPs mentioned that they share schedules with PCNs to discuss patients, but these schedules
are rarely used.
Within the hospital system, two out of four HNs indicated that communication with the medical
department during hospital discharge needs improvement. A major issue is that, often, when a patient
is discharged, the nurse is not informed by the doctor, which sometimes causes delays the completing
the discharge report for HF patients.
"Sometimes, when the patient is discharged, I am not informed. Although communication
with colleagues is good, sometimes the workload causes a non-effective communication"
(HN2).
Regarding communications between HCPs from different medical settings, known as external
communications, participants noted that direct communication between doctors from both settings is
more established and standardized than communication between nurses across these contexts.
However, one participant pointed out:
" In my center, we maintain a very fluid relationship because I know the head of the
cardiology department at the hospital; however, it is informal communication. In other
centers or specialties, this type of one-way communication does not exist" (PCP 3).
Nevertheless, the same participant added:
"The idea of conducting clinical sessions is excellent and useful, but it requires time and
resources that are unavailable" (PCP 3).
Additionally, from the primary care perspective, there is a recognized need to establish a
bidirectional communication channel with cardiologists, as information is sometimes lost. From the
hospital’s medical site, C/IM departments commented that communication is sufficient, with
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improvements mainly needed in document interoperability. They also pointed out that in some
centres, teleconsultations between PCPs and C/IM staff are very successful and efficient.
On the other hand, nursing professionals all agreed on the need to enhance direct communication
between nursing professionals from both settings. They emphasized the importance of workshops or
sessions to standardize patient care and better understand nursing practices across settings.
“I would like to hold sessions with PCNs to learn about what they do and how I can better
emphasize patient care. Sometimes I send them information, but I think they do not consider
it important. I would like to meet the PCNs to become more efficient in managing the patient
during the transition. For example, educating the patient about medication for HF is very
important, and I would like to know how they do it so I can determine what information I
need to provide at the time of discharge.” (HN3)
One communication method in place is the mailbox module, which sends notifications to primary
care professionals when a patient’s status changes, such as when a patient is discharged from the
hospital. For HF patients following the TSCP, when the patient is discharged, both the PCP and PCN
receive a notification that includes the patient's name, medical history, and the reason for the
previous hospitalization. If no follow-up appointment has been scheduled, the nurse must call the
patient within 48-72 hours and visit them at the primary care centre. Even though the protocol was
clear, several shortcomings and needs in this communication method were identified during the
interviews.
Several PCPs expressed that upon receiving this alert, they need access to more comprehensive
patient information.
"When I receive an alert and the reason for admission is not heart failure but another
condition that refers to heart failure, (...) I do not call the patient or review the medical
history. As a result, this patient is overlooked. (...) If I had more time and better
organizational support, I could handle it more effectively” (PCN 4).
On the other hand, the hospital lacks a Diraya mailbox module thus discontinuing the
communication from primary care. Among professionals, inter-consultations through Diraya between
physicians at primary care and hospitals are commonly utilized, which are generally effective
according to the participants. However, for nursing staff, such inter-consultations are not available.
Consequently, nurses have expressed the desire to implement such inter-consultations between both
settings, when necessary, to enhance the management of HF patients at discharge.
In PC, HCPs are accustomed to managing visits for HF patients. However, when using Diraya, the
purpose of each visit often remains unclear. To improve care during the transition to discharge,
professionals need to have a clear guide that outlines the specific tasks for each visit. Implementing
an HF guide or protocol within the system would streamline these visits, enabling HCPs to
effectively adhere to the SPC.
“I would appreciate having instructions to understand the patient's status and which post-
discharge visit they're attending. (...) All this information is protocolized, but we don't see it;
we have to know it by heart." (PCN2)

Internal Organizational Policies, Procedures, and Culture

Figure 8 illustrates the relationship among socio-technical dimensions of Internal organizational
policies, procedures, and culture, the codes, subthemes for the theme Cultivating a Culture in
Nursing Practice and a Professional Organizational Integration.

Figure 8. A hierarchical structure displaying the socio-technical dimension, the codes, and the
subtheme for theme 8. Abbreviations: HER - electronic health record; TSCP: transition
standardized care pathway.

Theme 8. Cultivating a Culture in Nursing Practice and a Professional Organizational Integration
Nurses were interested in taking on a more empowered role and increasing their involvement in
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decision-making during the patient transition to a higher level of care.
“I would like the cardiology specialist nurses to provide us with training, so we can gain
more knowledge” (PCN2).
Indirectly, all of them suggested the importance of collaboration to facilitate cultural change between
hospitals and primary care settings.
“I am very eager to undertake projects to improve patient education for those with HF. (...) I
look forward to meeting the primary care nurses who treat these patients to understand what
they do" (HN4).
Participants reported no organizational dissatisfaction regarding the implementation of the TSCP.
However, they identified a potential incentive for HCPs: incorporating TSCP-related tasks into
primary care employment objectives. This approach would encourage staff participation and enable
verification of each HCP’s work.
Some participants expressed the need for structured training on Diraya when starting a new job,
recognizing it as crucial for onboarding. However, they noted that HCPs often join on short notice,
leaving no time for formal training. Others believed formal training was unnecessary, stating:
“It's not necessary; you learn on the job. If it's an optional course, no one will take it. What is
needed is support during your initial days.” (C/IM2).
Additionally, some professionals mentioned that at AHS, Diraya training sessions are available, and
can be completed in their free time.
“At AHS, there are straightforward and accessible Diraya courses, but we have to complete
them at home. Ideally, these should be part of work hours or count towards points in the
employment pool” (HN2).
Finally, three participants noted that they receive little information about organizational updates,
which they consider crucial.
They expressed a desire for managers to keep them better informed about improvements.

Suggestions for Improvements Based on the Results

Based on the needs identified in the interviews, several improvements and recommendations have
been proposed. These were validated by additional interviews with two participants, HN2 and PCP2.
Table 4 presents a summary of the proposed improvements and recommendations, linking them to
the corresponding key findings in each theme and the HCPs involved in the TSCP. Additionally, each
improvement was assigned to a priority scale, which was corroborated by HN2 and PCP2.

- Not Important (1): Enhances HCP performance but is not critical for managing HF patients
within the TSCP.

- Important (2): Optimizes HCP workflow and is important for managing HF patients within
the TSCP, though not crucial for its implementation.

- Urgent (3): Crucial for optimizing HCP workflow and urgently needed for managing HF
patients within the TSCP, as its absence prevents the correct implementation of the TSCP.

Table 4. presents proposed improvements, key findings, involved key actors, and priority scale based
on the thematic analysis and feedback from HCPs.

Proposed Key findings HCPs*
improvements and
priority
Creation of a
"Care Process" at
Diraya for HF®
- joint workflow | Theme 1: PCP,
between PCP° and | - Clinical Report is variable and needs | PCN*
PCN‘ standardization.
- Guidelines for HF® | - Report Manager has low engagement | Priority
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navigating between
different systems

- Improve the
efficiency of data
sharing and
communication
across disciplines

- Improve patient
care efficiency and
reduce the workload
on staff.

- Provide specific

- PCPs find the Medical Discharge Report
(MDR!)) too extensive, and time-
consuming.

Theme 8:

- Nurses seek a more active role in
decision-making during patient
transitions.

- Interest in cross-setting collaboration to
enhance patient education and continuity
of care.

- Diraya training is essential but often

JMIR Preprints
patient care | and lacks relevance. 3
- Management of the | - Medical history updates depend on
patient medical | physician workload.
history structure
- Involve both PCN? | Theme 7:
and PCP® in the | - Mostly informal (WhatsApp, Post-it
process notes, direct conversations).
- Visits based on the | - Shared schedules for PCPs® and PCNs‘
SCp¢ exist but are rarely used.
- Doctor-to-doctor communication
between settings is more structured than
nurse-to-nurse communication.
- Nurses lack inter-consultation options in
Diraya.
- PCPs®/PCNs! receive notifications for HF
patient discharges but lack
comprehensive details.
Consensus on a
report manager
for Hospital and
Primary Care
settings
- Establish | Theme 1: PCP¢,
consensus on | - Clinical Report is variable and needs HN',
common objectives | standardization. C/IM#
- Conduct medical | - Report Manager has low engagement
assessments during | and lacks relevance. Priority
post-discharge visits | - Medical history updates depend on | 3
- Define the | physician workload.
typology of the visit
- Identify necessary
scales
- Remove redundant
questionnaires
- Incorporate
recommendations
based on the results
Achieve
agreement on the
NDR
- Streamline | Theme 2: PCN¢,
workflows - PCNs find the Nursing Discharge Report | HN'
- Reduce redundant | (NDR") is not personalized and lacks
tasks specificity. Priority
- Decrease the time | - HNs often don't have time to complete | 3
HCPs® spend | the NDR, or if they do, it's too broad.
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training to hospital
nurses to ensure the
knowledge on
properly uploading

unavailable upon job entry due to time
constraints.

- Optional training is unlikely to be
utilized unless integrated into work

the NDR" hours.
Agree with PCPs°®
and C/IMs® on
essential items
for the discharge
summary
- Reach a consensus | Theme 2: PCP¢,
on what information | - PCNs find the Nursing Discharge Report | C/IM?
is essential for the | (NDR") is not personalized and lacks
summary between | specificity. Priority
primary care and | - HNs often don't have time to complete | 3
hospital care. | the NDR", or if they do, it's too broad.
- Implement an | - PCPs find the Medical Discharge Report
automated system | (MDR) too extensive, and time-
that  does not | consuming.
impose additional
workload on HCPs®. | Theme 8:
- Nurses seek a more active role in
decision-making during patient
transitions.
- Interest in cross-setting collaboration to
enhance patient education and continuity
of care.
CDS' tools in
medical visits
- Target which new | Theme 3: PCP¢,
recommendations - Current CDS' features are limited to | C/IM?
could be | nursing professionals.
implemented by | - PCNs‘ have concerns about the accuracy | Priority
analyzing the entire | and usefulness of the CDS' content. 2
medical process | - There is a lack of system-generated
- Influence the | recommendations for PCPs".
decision-making - Patient education on medication and
processes of PCP¢ | alarm signs is crucial.
and C/IM?! during | - Medication reconciliation can cause
post-discharge confusion, and errors are sometimes
visits. overlooked.
- The system aims to
provide  real-time
decision support
that enhances
clinical judgments
Update nursing
CDS!
- Update the | Theme 3: - Current CDS' features are | PCN®
questionnaire and | limited to nursing professionals.
scales according to | - PCNs®have concerns about the accuracy | Priority
guidelines and | and usefulness of the CDS'content. 2
recommendations - There is a lack of system-generated

for HF practice

recommendations for PCPs".

- Patient education on medication and
alarm signs is crucial.

- Medication reconciliation can cause
confusion, and errors are sometimes
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overlooked.

Improving  the
overall UX* and
usability of the

interface
- Iconography | Theme 4: - HCPs* become proficient in | PCP¢,
- Text  size using the EHR' through practice, as it is | HN',
- Personalization not intuitive. PCN¢, ¢/
- Overall | - Some professionals found it difficult to | IM?®
improvement learn initially but experience improved
usability. Priority
- Font size needs adjustment for |1
readability.
- HNs' find the NDR" interface cluttered
and visually unappealing.
- C/IM® professionals report greater
satisfaction with the interface compared
to other groups.
- PCPs® find some icons wunclear,
particularly for medical history.
- Five out of eight participants struggle to
interpret icons in the questionnaire.
- Hospital professionals rarely consult
primary care EHR' due to time
constraints.
- Primary care professionals are more
inclined to review hospital EHR' but
struggle with access.
- Accessing hospital EHR' is slow and
time-consuming.
Technology
Infrastructure
Implement the same | Theme 5: PCP¢,
technological - Low-quality hardware and software | HN,
standards across all | cause delays. PCN¢, c/
AHS facilities | - Frequent internet outages, especially | IM?®
involving: during rain, disrupt workflows.
- New computers | - Hospital computers often malfunction, | Priority
- Suitable auxiliary | affecting documentation efficiency. 3
monitors - Corporate phone numbers are long and
- Reliable internet | unrecognizable, leading to missed patient
connection follow-ups.
- Telephones, if | - Some HCPs* use personal devices for
needed work-related communication, raising
privacy concerns.
Interoperability
- Ensure that | Theme 6: PCP¢,
documents are | - The Single Health Record system is | HN,
properly saved in | crucial for patient care transitions but | PCNY, C/
the systems and are | lacks full interoperability. IMe®
accessible through | - PCPs often cannot access complete
the unified EHR. | discharge reports or test results. Priority
- For HN', provide | - Some reports are not uploaded due to a | 2

training to ensure
they know how to
use the button, and
alternatively, make
the button more

lack of awareness among hospital staff.

- Accessing hospital EHR' from primary
care is cumbersome and time-consuming.
- Hospital professionals need complete
primary care information at the time of
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visible. discharge.
- Minimize user
journeys to access
different modules of
the EHR'.
Scales
integration in
both settings
- Standardize the | Theme 6: PCP-.
scales used | - Different scales are performed on the | HN',
throughout the | patient in both settings, consisting of | PCNY C/
process. repetitive assessments used to monitor | IM®
- Modify the system | progress, but the full results are not
to have the same | shared. Priority
questionnaire data 2
in the three modules
-Share and monitor
both the scales and
patient progress.
Mailbox updates
- Categorize | Theme 7: PCN¢,
notifications as | - Hospital nurses often experience delays | HN
urgent, important, | in receiving discharge notifications.
or not important. | - Informal relationships sometimes fill | Priority
- Ensure the | gaps but are inconsistent. 3
handover of tasks to | - PCPs¢/PCNs! receive notifications for
other HCPs® if the | HF* patient discharges but lack
initial HCP* is | comprehensive patient details.
unavailable. - Some patients are overlooked due to
- Include reviewing | unclear alerts.
and wupdating the | - The hospital lacks a Diraya mailbox
mailbox as part of | module, breaking communication with
the job objectives. primary care.
- The purpose of each HF® patient visit in
Diraya is often unclear.
Chat system for
internal and
external
communication
among HCPs®
- Implement a chat | Theme 7: PCP-.
system for HCPs® to | - Mostly informal (WhatsApp, Post-it | HN,
facilitate notes, direct conversations). PCN¢, c/
communication. = Doctor-to-doctor communication | IM?
- Avoid using other | between settings is more structured than
(private) tools such | nurse-to-nurse communication. Priority
as WhatsApp or 2
written notes.
- Standardize
communication
within the TSCP™.
Organize
meetings and
trainings for
external
communication
between settings
-Promote meetings | Theme 7: PCP,
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and seminars in | - Clinical sessions for knowledge exchange | HN',
areas with all | are valuable but require time and PCN¢, c/
involved HCPs® resources. IMe®
- Conduct training
sessions to | Theme 8:
standardize HF® | - Nurses seek a more active role in | Priority
practice. decision-making during patient | 2
transitions.
- Interest in cross-setting collaboration to
enhance patient education and continuity
of care.
- Diraya training is essential but often
unavailable upon job entry due to time
constraints.
- Optional training is unlikely to be
utilized unless integrated into work
hours.
Increase
decision-making
authority for HN'
and PCN‘
-Increase the nurse | Theme 8: PCN¢,
involvement in | - Nurses seek a more active role in | HN'
managing  patient | decision-making during patient
care within the SCP° | transitions. Priority
- Promote training | - Interest in cross-setting collaboration to | 3
sessions for nursing | enhance patient education and continuity
staff of care.
- Conduct seminars | - Diraya training is essential but often
between HN' and | unavailable upon job entry due to time
PCN‘ constraints.
- Optional training is unlikely to be
utilized unless integrated into work
hours.
Diraya
Traineeship
- Implement | Theme 8: PCP¢,
mandatory training | - Diraya training is essential but often | HN,
on Diraya for all | unavailable upon job entry due to time | PCNY, C/
new employees. | constraints. IM®
- Include this | - Optional training is unlikely to be
training as part of | utilized unless integrated into work
the standard | hours. Priority
training curriculum. 2
- Offer additional,
non-mandatory
training sessions to
cover system
improvements and
updates

“HCP: healthcare professional; "HF: heart failure; PCP: primary care physician; “PCN: primary care

nurse; °SCP: standardized care pathway; 'HN: hospital nurse; ®C/IM: cardiologist or internal
medicine; "NDR: nursing discharge report; '"MDR: medical discharge report; 'CDS: clinical decision
support; “UX: user experience; 'EHR: electronic health record; "TSCP: transition standardized care
pathway.
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Proposed implementation plan

Engaging diverse stakeholders — including IT teams, policymakers, and patients — is crucial for the
successful optimization and implementation of EHRs and it is also an aspect of the implementation
process of the MAIC toolkit. Strategies like structured communication channels, collaborative
platforms, advisory committees, training sessions, and feedback systems can enhance this
engagement. Strategies such as structured communication channels, collaborative platforms,
advisory committees, training sessions, and feedback systems can facilitate this engagement.
Establishing consistent communication with different stakeholders can identify and address potential
barriers during the implementation. In addition, forming committees with representatives from each
stakeholder group ensures diverse perspectives are considered. To optimize and implement
improvements, incorporating a Gantt chart into the implementation process is recommended. In
Figure 9, each work package represents a dimension of the SCT, with tasks correlated to the
improvements in Table 4. A one-year implementation plan is suggested, based on the progression of
tasks and subtasks, and should be tailored to the available resources of the healthcare system. The
proposal includes conducting training sessions and regular meetings to align expectations and
identify needs. Specific working groups will be established to enhance communication and task
execution. Additionally, focus groups with end users are proposed to gather feedback and adjust the
implementation according to their needs.

Figure 9. Suggestion for a detailed implementation plan. Abbreviations: HF — heart failure;
SCP - standardized care pathway; EHR — electronic health record; NDR — nursing discharge
report; CDS - clinical decision support; UX/UI — user experience/user interface; and HCP —
healthcare professionals.

Discussion

Principal Results and Comparison with Prior Work

This study identified the needs of HCPs when implementing the transition standardized care model,
MAIC, [16] for HF practice within the Diraya System. In addition, it provided recommendations for
optimizing the EHR within this context. Notably, the HCPs involved in this study include PCPs,
PCNs, HN, and C/IM.

The results showed that the Diraya system does not adequately support the implementation of the
TSCP. HCPs are required to complete many unnecessary tasks, ultimately increasing their workload.
Additionally, these tasks are often ethically inappropriate and add to the administrative burden. The
findings also suggested that to implement the TSCP more efficiently, changes and improvements are
needed in the clinical information within Diraya, the computer system, and the AHS organization.
The first theme, 'Optimizing Medical Data Management to Enhance Clinical Workflow," primarily
addressed in primary care settings during the initial visits after discharge, suggested the creation of a
specific 'Care Process' for HF in Diraya, as well as achieving a committee consensus on a report
manager. The findings highlighted that, as part of the EHR optimization, it is crucial to ensure
smooth clinical workflow and personalized data exploration [33]. These two improvements,
considered high priority, aligned with studies emphasizing the optimization of data management as a
key initial requirement [34]. Additionally, other studies showed that customizing report managers
and care processes for each EHR helps with accurate patient evaluation and effective data analysis.
This underscores the need for HCPs to collect and analyze health indicators to better understand the
disease state [35,36]. Moreover, customizing the EHR through consensus among various HCPs is
consistent with current literature, which underscores the importance of incorporating quality
standards in the EHR development through HCP collaboration [21].

As discussed, in the second theme 'Agreement on standardization and enhancement of the discharge
report’, is recommended to create a consensus document for both the NDR and a discharge summary

https://preprints.jmir.org/preprint/63665 [unpublished, peer-reviewed preprint]



JMIR Preprints Font et al

for the MDR. This would improve communication between healthcare settings and ensure
compliance with the proposed TSCP. The findings highlighted two key aspects. First, they identify
technological barriers to implementing an automation tool in the EHR system - an essential feature
for managing HCPs' workload but also a challenge for the software [37]. Therefore, it is crucial to
ensure that the tool is intuitive and user-friendly for HCPs before implementation. Second, the results
aligned with studies emphasizing the importance of a nursing care plan during the discharge process
to enhance patient care [36].

Regarding the third theme, 'Enhancing Clinical Decision Support Through Updated Guidelines and
Automated Tools', it was proposed to implement CDS tools for both medical visits and to update the
nursing CDS, including the NDR and the PCN report manager. This would ensure proper compliance
with the TSCP during patient visits and provide essential support to HCPs across different healthcare
settings. This recommendation aligns with studies suggesting that effectively integrating CDS tools
reduces the cognitive burden on HCPs, enhances clinical decision-making, and leads to better patient
outcomes [38]. Additionally, research on HF has shown that comprehensive CDS tools significantly
reduce hospital readmissions and improve adherence to treatment protocols, such as TSCP.[39,40].
Therefore, updating the nursing CDS and implementing CDS tools in medical visits is crucial.
Regarding the fourth theme, "Improving User Experience and Usability for Enhanced Clinical
Efficiency," the study highlights how the interface design subtly influences daily procedures and,
over time, impacts the workflow of HCPs managing HF practices. To address interface limitations,
two key recommendations are proposed. The first and most urgent step is to improve the
iconography of specific HF-related symbols and the text size. Once this is achieved, the focus should
shift to broader improvements across the entire interface to enhance overall usability. These changes
are essential, as studies show that complex or poorly designed EHR systems can create stress and
pressure on HCPs, negatively affecting their daily work. Enhancing these aspects would directly
support HCPs in efficiently performing TSCP-related tasks [41].

The findings from theme five, 'Enhancing technical infrastructure to improve HCPs' efficiency’,
highlighted several critical needs and shortcomings that must be addressed to efficiently implement
the TSCP. These include improvements in both hardware and software, network connectivity, and
technical equipment. Additionally, evaluating the cybersecurity infrastructure is essential, as the
system stores sensitive data, and HCPs often resort to using private resources due to issues such as
low connectivity. These findings align with previous research indicating that inadequate technical
infrastructure is a major barrier to implementing a SCP in specific healthcare settings [42].
Regarding theme six, 'Optimizing interoperability as a solution for better management of HF
patients', the need for improved interoperability emerged consistently throughout all interviews. To
address this, it is recommended to evaluate the system’s current standards and protocols and integrate
common assessment scales across healthcare settings. This would enable better patient monitoring
and communication between hospitals and primary care. These findings align with studies
emphasizing the importance of sharing documents across different healthcare settings to improve
communication [36].

The Interoperability challenges, usability concerns, and workflow inefficiencies in the current EHR
system in general are global challenges. WHO emphasizes the need for standardized data exchange
and interoperability to ensure seamless health information flow across different systems and regions
[43]. They also highlight the importance of user-friendly digital health solutions and the necessity of
optimizing digital health tools to support efficient workflow. Several best practices have been
established to address these issues. WHO emphasized that digital interventions for health systems
should leverage on standardized health data exchange formats [44]. For achieving interoperability
among systems, standards such as HL7 Fast Healthcare Interoperability Resources (FHIR), and
terminologies like International Classification of Disease (ICD), SNOMED CT, and Logical
Observation Identifiers, Names, and Codes (LOINC), are crucial for the seamless integration of EHR
systems [45-47]. The WHO Digital Health Guidelines emphasize human-centered design principles
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to improve EHR usability, ensuring intuitive interfaces and role-specific workflows [44].

Regarding theme seven, 'encouraging communication based on digital tools and personal activities',
effective communication is the cornerstone of this study. In an SCP dedicated to discharge and the
transition to primary care, clear and efficient communication is essential [48]. Many of the other
identified challenges within Diraya are also linked to communication barriers. Research confirms
that poor communication is a common issue, and overcoming it requires stronger, relationships
between HCPs to facilitate referral processes [49]. Additionally, studies have shown that electronic
communication between primary care and other healthcare settings is both feasible and beneficial, as
it enhances accuracy in information sharing [50]. However, it is crucial to address the privacy
concerns surrounding the use of informal communication tools such as WhatsApp and handwritten
notes, particularly regarding data security and compliance with local privacy regulations. Informal
communication tools may not provide the necessary safeguards to protect patient information,
potentially leading to violation of confidentiality and non-compliance with regulations like GDPR
and HIPAA [51,52]. Ensuring that all communication methods adhere to stringent data security
standards is vital to maintaining patient trust and safeguarding sensitive health information. Based on
the results of this study, the authors suggested implementing a chat system for internal and external
communication among HCPs, ensuring timely mailbox updates, and organizing meetings and
training sessions to improve external communication between both settings.

Finally, theme nine, “Cultivating a Culture in Nursing Practice and a Professional Organizational
Integration”, emphasized the need to strengthen HF care by empowering nurses in their daily work.
Suggested strategies include providing seminars, educational programs, and decision-making
assessments within the TSCP tasks. These improvements directly relate to the importance of
designing an EHR system that serves both nurses and doctors equally. Current literature supports the
idea that nurses must have a significant role in shaping digital tools like EHRs to ensure their smooth
integration into patient care workflows. Several studies have demonstrated the positive impact of
nurse-led interventions in transitional HF care. Nurse-coordinated transitioning of care significantly
reduces readmission rates for heart failure patients. Nurse-led transitional care interventions decrease
healthcare utilization, including all-cause and heart failure-specific readmissions. These interventions
also reduce mortality and improve psychosocial outcomes, such as health-related quality of life and
self-care behaviors. Additionally, nurse-led transitional care programs improve readmission rates,
self-efficacy, functional status, and quality of life among patients with heart disease [53-56].

Nurses bring valuable clinical insights, which are critical for developing technologies that support
decision-making and improve care delivery. However, challenges such as excessive documentation,
inefficient workflows, and poor system interoperability can contribute to nurse burnout and affect
care quality. To address these issues, The National Academy of Medicine recommended
improvements to EHRs and related technologies to better support nurses and ultimately enhance
patient care outcomes [57].

The findings of this study could be applicable to other regions in Spain for managing HF or other
chronic conditions requiring coordination between primary care and hospital services. This is
particularly relevant as the transition from hospital discharge to primary care in Spain faces
significant challenges due to poor interoperability among EHR systems. This fragmentation hinders
effective communication and continuity of care across different levels of the healthcare system. A
study highlights that one of the main issues in the SNHS is the lack of interoperability in the EHR
systems, which negatively impacts communication between primary and specialized care [58]. For
example, in the Principality of Asturias, a digital tool has been introduced to assess adherence to HF
clinical practice guidelines within Internal Medicine departments. Hospitals also have a clinical
protocol for managing and following up on HF. Additionally, the UMIPIC program has been
implemented in 5 out of 62 nationwide units. The systems in use include Selene, Millennium, ECAP,
and others causing a non-unified EHR system [59].
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Our findings align with existing research emphasizing the critical role of
socio-technical factors in the successful implementation of EHR
systems. By examining both social and technical factors, potential
barriers and adoption, the risk of nonadoption or abandonment, and the
impact of stakeholders, including patients and healthcare professionals
can be identified [60]. Adhistya et al. highlights the critical role of a
socio-technical framework in the implementation of electronic medical
records to enhance patient safety. Their research identifies that factors
such as user behavior, system design, and the availability of supporting
infrastructure influence patient safety outcomes [61]. Limitations of the
Study

While the qualitative approach using semi-structured interviews and thematic analysis is appropriate,
the sample size of 16 participants and the focus on specific areas within Andalusia may limit the
generalizability of our findings.

To improve the generalizability of the results, future research should include a more extensive and
diverse participant base. This could involve expanding the sample size and including HCPs from
various regions and settings, such as rural and urban areas, and different hospital levels. Additionally,
incorporating perspectives from other stakeholders, such as IT professionals, HF patients,
administrative staff, and pharmacists would provide a more comprehensive understanding of the
challenges and opportunities for EHR optimization. Additionally, a dedicated study group on case
manager nurses is needed to explore their specific roles within the TSCP in greater detail. Exploring
the impact of different socio-economic and cultural aspects on EHR adoption and use would further
enhance the applicability of the findings. Another limitation of this study was time constraints, which
allowed for corroboration and validation of findings with only two participants, which was
insufficient given the initial sample size, future research addressing this limitation is necessary.

Conclusion

Effective communication is essential for managing HF patients, as it involves coordination across
multiple healthcare settings, various HCPs, and electronic systems. This requires both technological
advancements and improved interpersonal strategies to facilitate efficient document sharing and
follow-up calls. Improving the Diraya system's infrastructure, usability, and support tools—along with
establishing seminars and an asynchronous chat system—significantly improves HF patient care and
adherence to protocols.

Overall, Diraya does not adequately support the TSCP, placing an excessive administrative burden on
HCPs. The Proposed improvements aim to enhance patient care, reduce hospital readmission rates,
and improve overall patient well-being. Achieving these goals will require both technological
improvements and the promotion of a collaborative healthcare culture that strengthens nursing
practices and streamlines care transitions between settings.

References

1. Hacker K. The Burden of Chronic Disease. Mayo Clin Proc Innov Qual Outcomes. 2024
Feb;8(1):112-9. PMCID: DOI: 10.1016/j.mayocpiqo.2023.08.005

2. Schwinger RHG. Pathophysiology of heart failure. Cardiovasc Diagn Ther. 2021
Feb;11(1):263-76. PMCID: DOI: 10.21037/cdt-20-302

3. Taylor RS, Dalal HM, McDonagh STJ. The role of cardiac rehabilitation in improving
cardiovascular outcomes. Nat Rev Cardiol. 2022;19(3):180-94. DOI: 10.1038/s41569-021-
00611-7

https://preprints.jmir.org/preprint/63665 [unpublished, peer-reviewed preprint]



JMIR Preprints Font et al

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Visseren FLJ, Mach F, Smulders YM, Carballo D, Koskinas KC, Back M, et al. 2021 ESC
Guidelines on cardiovascular disease prevention in clinical practice. Eur Heart J. 2021 Sep
7;42(34):3227-337. DOI: 10.1093/eurjpc/zwab154

Cowie MR, Anker SD, Cleland JGF, Felker GM, Filippatos G, Jaarsma T, et al. Improving
care for patients with acute heart failure: before, during and after hospitalization. ESC Heart
Fail. 2014 Dec;1(2):110-45. DOI: 10.1002/ehf2.12021

Delgado JF, Oliva J, Llano M, Pascual-Figal D, Grillo JJ, Comin-Colet J, et al. Health Care
and Nonhealth Care Costs in the Treatment of Patients With Symptomatic Chronic Heart
Failure in Spain. Rev Esp Cardiol Engl Ed. 2014 Aug 1;67(8):643-50. DOI:
10.1016/j.rec.2013.12.014

Delgado JF, Bueno H. Can we improve care for heart failure in Spain? Med Clinica Engl Ed.
2022 Jul 22;159(2):90-1. DOI: 10.1016/j.medcli.2022.03.010

Sayago-Silva I, Garcia-Lopez F, Segovia-Cubero J. Epidemiology of heart failure in spain
over the last 20 years. Rev Esp Cardiol (Eng ED). 2013;66(8):649-56. DOI:
10.1016/j.rec.2013.03.012

Savarese G, Becher PM, Lund LH, Seferovic P, Rosano GMC, Coats AJS. Global burden of
heart failure: a comprehensive and updated review of epidemiology. Cardiovasc Res. 2023
Jan 18;118(17):3272—-87. DOI: 10.1093/cvr/cvad026

Barton C, Gordon S, Safa A, Plymen CM. Heart failure care pathways: the power of
collaboration and marginal gains. Br J Cardiol. 2022 Jan 26;29(1):5. DOI:
10.5837/bjc.2022.005

Spanish Ministry of Health. Annual report on the National Health System of Spain 2022.
Executive Summary. Report , studies and research; 2023.

Ministerio de Sanidad, Consumo y Bienestar. Home [Internet]. [cited 2024 May 2]. Available
from: https://www.sanidad.gob.es/en/home.htm

Bueno H, Bernal JL, Jiménez-Jiménez V, Martin-Sanchez FJ, Rossello X, Moreno G, et al.
The Clinical outcomes, healthcare resource utilization, and related costs (COHERENT)
model. Application in heart failure patients. Rev Esp Cardiol Engl Ed. 2022 Jul 1;75(7):585—
94. DOI: 10.1016/j.rec.2021.08.009

Sociedad Espafiola de medicina interna (Fesemi). Programa UMIPIC [Internet]. 2020 [cited
2024 May 2]. Available from: https://www.fesemi.org/grupos/cardiaca/umipic/programa
Comin-Colet J, Alcober L, Calero-Molina E, Cobo M, Corbella X, Cruzado C, et al. Factores
clave para modelos de atenciéon a la insuficiencia cardiaca. Una visi6n integradora y
multidisciplinar. REC CardioClinics. 2022 Jan 1;57(1):24-38.
https://doi.org/10.1016/j.rccl.2021.05.006.

Comin-Colet J, Cobo M, Garcia-Pinilla JM, Ntfiez J, Corbella X, Gonzalez-Franco A, et al.
Modelos Asistenciales de Atencién al Paciente con Insuficiencia Cardiaca. Proyecto MAIC
[Internet]. 2021 [cited 2024 May 2]. Available from:
https://www.cronicidadhoy.es/arxius/imatgesbutlleti/Informe-Proyecto-MAIC.pdf

Servicio Andaluz de Salud. Servicio Andaluz de Salud. [cited 2024 May 2]. Servicio Andaluz
de Salud - Junta de Andalucia. Available from:
https://www.sspa.juntadeandalucia.es/servicioandaluzdesalud/pagina-inicial

Servicio Andaluz de Salud. Servicio Andaluz de Salud. [cited 2024 May 2]. El Servicio
Andaluz de Salud. Available from:
https://www.sspa.juntadeandalucia.es/servicioandaluzdesalud/el-sas/el-servicio-andaluz-de-
salud

Junta de Andalucia. Junta de Andalucia [Internet]. [cited 2024 May 2]. Available from:
https://www.juntadeandalucia.es

Sangal RB, Liu RB, Cole KO, Rothenberg C, Ulrich A, Rhodes D, et al. Implementation of
an Electronic Health Record Integrated Clinical Pathway Improves Adherence to COVID-19

https://preprints.jmir.org/preprint/63665 [unpublished, peer-reviewed preprint]



JMIR Preprints Font et al

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Hospital Care  Guidelines. Am J Med Qual. 2022;37(4):335-41. DOI:
10.1097/JMQ.0000000000000036

Busse TS, Jux C, Laser J, Rasche P, Vollmar HC, Ehlers JP, et al. Involving Health Care
Professionals in the Development of Electronic Health Records: Scoping Review. JMIR Hum
Factors. 2023 Jul 10;10:e45598. DOI: 10.2196/45598

Servicio Andaluz de Salud [Internet]. 2021 [cited 2024 May 2]. Diraya. Available from:
https://www.sspa.juntadeandalucia.es/servicioandaluzdesalud/profesionales/sistemas-de-
informacion/diraya

El Servicio Andaluz de Salud. Asistenciales [Internet]. 2024 [cited 2024 May 2]. Available
from: https://www.sspa.juntadeandalucia.es/servicioandaluzdesalud/ayudadigital/
aplicaciones/categoria/asistenciales

Sittig DF, Singh H. A New Socio-technical Model for Studying Health Information
Technology in Complex Adaptive Healthcare Systems. In: Cognitive Informatics for
Biomedicine. Springer  International ~ Publishing;  2015. p. 59-80. doi:
10.1136/gshc.2010.042085

Campbell S, Greenwood M, Prior S, Shearer T, Walkem K, Young S, et al. Purposive
sampling: complex or simple? Research case examples. J Res Nurs JRN. 2020
Dec;25(8):652—61. DOI: 10.1177/1744987120927206

Naderifar M, Goli H, Ghaljaie F. Snowball Sampling: A Purposeful Method of Sampling in
Qualitative Research. Strides Dev Med Educ. 2017;14(3). DOI:10.5812/sdme.67670

Antares Consulting [Internet]. [cited 2024 May 2]. Antares Consulting. Available from:
https://www.antares-consulting.com/en/home-en/

Chisholm RF, Ziegenfuss JT. A review of applications of the sociotechnical systems approach
to health care organizations. J Appl Behav Sci. 1986;22(3):315-26. DOI:
10.1177/002188638602200310

Irizarry T, Barton AJ. A Sociotechnical Approach to Successful Electronic Health Record
Implementation. Clin Nurse Spec CNS. 2013;27(6):283-5. doi:
10.1097/NUR.0b013e3182a872e3

Coiera E. Putting the technical back into socio-technical systems research. Int J Med Inf.
2007 Jun;76 Suppl 1:5S98-103. DOI: 10.1016/j.ijmedinf.2006.05.026

Alhojailan MI. Thematic Analysis: A critical Review of its process and evaluation. West East
Journal of Social Sciences. 2012;1.

Nowell LS, Norris JM, White DE, Moules NJ. Thematic Analysis: Striving to Meet the
Trustworthiness Criteria. Int J Qual Methods. 2017;16(1):1-13.
https://doi.org/10.1177/1609406917733847

Zayas-Caban T, Okubo TH, Posnack S. Priorities to accelerate workflow automation in health
care. J Am Med Inform Assoc JAMIA. 2022 Oct 19;30(1):195-201. DOI:
10.1093/jamia/ocac197

Yip M, Ackery A, Jamieson T, Mehta S. The Priorities of End Users of Emergency
Department Electronic Health Records: Modified Delphi Study. JMIR Hum Factors. 2023
Mar 10;10:e43103. DOI: 10.2196/43103

Vuori MA, Kiiskinen T, Pitkdnen N, Kurki S, Laivuori H, Laitinen T, et al. Use of electronic
health record data mining for heart failure subtyping. BMC Res Notes. 2023 Sep
11;16(1):208. DOI: 10.1186/s13104-023-06469-x

Zilahi G, O’Connor E. Information sharing between intensive care and primary care after an
episode of critical illness; A mixed methods analysis. PLoS ONE. 2019 Feb
28;14(2):0212438. DOI: 10.1371/journal.pone.0212438

Prusch AE, Suess TM, Paoletti RD, Olin ST, Watts SD. Integrating technology to improve
medication administration. Am J Health-Syst Pharm AJHP Off J Am Soc Health-Syst Pharm.
2011 May 1;68(9):835—42. DOI: 10.2146/ajhp100211

https://preprints.jmir.org/preprint/63665 [unpublished, peer-reviewed preprint]



JMIR Preprints Font et al

38. Lu Y, Melnick ER, Krumholz HM. Clinical decision support in cardiovascular medicine.
BMJ. 2022 May 25;377:e059818. DOI: 10.1136/bmj-2020-059818

39. Giscombe SR, Baptiste DL, Koirala B, Asano R, Commodore-Mensah Y. The use of clinical
decision support in reducing readmissions for patients with heart failure: a quasi-
experimental study. Contemp Nurse. 2021;57(1-2):39-50. DOI:
10.1080/10376178.2021.1919161

40. Njie GJ, Proia KK, Thota AB, Finnie RKC, Hopkins DP, Banks SM, et al. Clinical Decision
Support Systems and Prevention: A Community Guide Cardiovascular Disease Systematic
Review. Am J Prev Med. 2015 Nov;49(5):784-95. DOI: 10.1016/j.amepre.2015.04.006

41. Vainioméki S, Heponiemi T, Vénskd J, Hypponen H. Tailoring EHRs for Specific Working
Environments Improves Work Well-Being of Physicians. Int J Environ Res Public Health.
2020 Jul;17(13):4715. DOI: 10.3390/ijerph17134715

42. Evans-Lacko S, Jarrett M, McCrone P, Thornicroft G. Facilitators and barriers to
implementing clinical care pathways. BMC Health Serv Res. 2010 Jun 28;10:182. DOI:
10.1186/1472-6963-10-182

43. World Health Organization. Global strategy on digital health 2020-2025 [Internet]. Geneva:
World Health Organization; 2021 [cited 2025 Feb 23]. Available
from:https://iris.who.int/bitstream/handle/10665/344249/9789240020924-eng.pdf?
sequence=1

44. World Health Organization. WHO guideline: recommendations on digital interventions for
health system strengthening. Geneva: World Health Organization; 2019 [cited 2025 Feb 23].
Available from: https://iris.who.int/bitstream/handle/10665/311941/9789241550505-eng.pdf?
sequence=31

45. Rossander A, Lindskéld L, Ranerup A, Karlsson D. A State-of-the Art Review of SNOMED
CT Terminology Binding and Recommendations for Practice and Research. Methods Inf
Med. 2021;60(S 02):e76-e88. doi:10.1055/s-0041-1735167

46. Bathelt F, Lorenz S, Weidner J, Sedlmayr M, Reinecke I. Application of Modular
Architectures in the Medical Domain - a Scoping Review. J Med Syst. 2025;49(1):27.
Published 2025 Feb 18. doi:10.1007/s10916-025-02158-3

47. Tabari P, Costagliola G, De Rosa M, Boeker M. State-of-the-Art Fast Healthcare
Interoperability Resources (FHIR)-Based Data Model and Structure Implementations:
Systematic Scoping Review. JMIR Med Inform. 2024;12:e58445. Published 2024 Sep 24.
doi:10.2196/58445

48. Saluja S, Hochman M, Bourgoin A, Maxwell J. Primary Care: the New Frontier for Reducing
Readmissions. J Gen Intern Med. 2019 Dec;34(12):2894-7. DOI: 10.1007/s11606-019-
05428-2

49. Zuchowski JL, Rose DE, Hamilton AB, Stockdale SE, Meredith LS, Yano EM, et al.
Challenges in referral communication between VHA primary care and specialty care. J Gen
Intern Med. 2015 Mar;30(3):305-11. DOI: 10.1007/s11606-014-3100-x

50. Branger PJ, van der Wouden JC, Schudel BR, Verboog E, Duisterhout JS, van der Lei J, et al.
Electronic communication between providers of primary and secondary care. BMJ. 1992 Oct
31;305(6861):1068-70. DOI: 10.1136/bmj.305.6861.1068

51. European Commission. Data protection under GDPR [Internet]. Your Europe - Business;
2025 [cited 2025 Feb 23]. Available from: https://europa.eu/youreurope/business/dealing-
with-customers/data-protection/data-protection-gdpr/index en.htm

52. U.S. Department of Health & Human Services. HIPAA for professionals: Laws & regulations
[Internet]. [Cited 2025 Feb 23] Available from:
http://hhs.gov/hipaa/for-professionals/security/laws-regulations/index.html

53. Slyer JT, Concert CM, Eusebio AM, Rogers ME, Singleton J. A systematic review of the
effectiveness of nurse coordinated transitioning of care on readmission rates for patients with

https://preprints.jmir.org/preprint/63665 [unpublished, peer-reviewed preprint]



JMIR Preprints Font et al

54.

55.

56.

57.

58.

59.

60.

61.

heart failure. JBI Libr Syst Rev. 2011;9(15):464-490. doi:10.11124/01938924-201109150-
00001.

Li M, LiY, Meng Q, et al. Effects of nurse-led transitional care interventions for patients with
heart failure on healthcare utilization: A meta-analysis of randomized controlled trials. PLoS
One. 2021;16(12):e0261300. doi:10.1371/journal.pone.0261300.

LiY, Fang J, Li M, Luo B. Effect of nurse-led hospital-to-home transitional care interventions
on mortality and psychosocial outcomes in adults with heart failure: a meta-analysis. Eur J
Cardiovasc Nurs. 2022;21(4):307-317. doi:10.1093/eurjcn/zvab105.

Zhang P, Xing FM, Li CZ, Wang FL, Zhang XL. Effects of a nurse-led transitional care
programme on readmission, self-efficacy to implement health-promoting behaviours,
functional status and life quality among Chinese patients with coronary artery disease: A
randomised controlled trial. J Clin Nurs. 2018;27(5-6):969-979. doi:10.1111/jocn.14064.
Gartley CE. Identify opportunities to improve the EHR experience [Internet]. American
Nurse. 2022 [cited 2024 May 9]. Available from:
https://www.myamericannurse.com/identify-opportunities-to-improve-the-ehr-experience/
Varsi C, Ekstedt M, Gammon D, Ruland CM. Using the Internet to support exercise and diet:
a stratified Norwegian survey. J Med Internet Res. 2013 Jan 15;15(1):e10. doi:
10.2196/jmir.2333. PMID: 23321962.

Plataforma de Contratacion del Sector Publico. Bienvenido a la Plataforma de Contratacién
del Sector Publico [Welcome to the Public Sector Contracting Platform] [Internet]. [Cited
2025 Feb 24], Available from:
https://contrataciondelestado.es/wps/portal/!lut/p/b0/DcoxCoAwWDADAJOUEEQQHBUfpJGo
XCWO000TGKhAG6-
XseDAw8beMXCCYOvRfm9R6JbWHMXyVCEDuHAhuEPsIIHz3EqAnuzuNpcm_UdrXkq
TWUmMG_oe7vMcPmow8kc!

Moll J, Scandurra I, Béarkas A, Blease C, Hagglund M, Horhammer I, et al. Sociotechnical
Cross-Country Analysis of Contextual Factors That Impact Patients’ Access to Electronic
Health Records in 4 European Countries: Framework Evaluation Study. J Med Internet Res.
2024;26:e55752.

Adhistya M, Kekenusa JS, Sinolungan JSV. Socio-technical aspects of electronic medical
record use related to patient safety at Prof Dr. RD Kandou Manado Hospital. Neo J Econ Soc
Hum. 2023;2(2):59-70. doi: 10.56403/nejesh.v2i2.106.

Acknowledgements

We would like to thank Antares Consulting Company for helping recruit the participants. In addition,
we would like to thank all participants who participated in this study for their time and valuable
insights.

Authors’ contributions

All authors were involved in the design of the study. Data collection and initial data analysis were
performed by MF. The analysis was then reviewed and refined by ND. Both authors contributed to
the subsequent writing and reviewing of the manuscript.

Funding

The author ND received no specific funding for this work. MF received Erasmus+ Traineeship
funding from Karolinska Institutet for this work.

Conflicts of Interest

During this study, MF was employed by Antares Consulting Company.

https://preprints.jmir.org/preprint/63665 [unpublished, peer-reviewed preprint]



JMIR Preprints Font et al

Abbreviations

AHS: Andalusia health service

CDS: clinical decision support

C/IM: cardiologist or internal medicine

EHR: electronic health record

HL7 FHIR: Fast Healthcare Interoperability Resources
HCP: healthcare professional

HF: heart failure

HN: hospital nurse

ICD: International Classification of Disease

LOINC: Logical Observation Identifiers, Names, and Codes
MAIC: Modelos Asistenciales de Atencion al Paciente con Insuficiencia Cardiaca
MDR: medical discharge report

NDR: nursing discharge report

PCN: primary care nurse

PCP: primary care physician

SCP: standardized care pathway

SNHS: Spanish National Health System

STS: socio-technical system

TSCP: transition standardized care pathway

UX: user experience

https://preprints.jmir.org/preprint/63665 [unpublished, peer-reviewed preprint]



JMIR Preprints Font et al

Supplementary Files

https://preprints.jmir.org/preprint/63665 [unpublished, peer-reviewed preprint]



JMIR Preprints Font et al

Figures

https://preprints.jmir.org/preprint/63665 [unpublished, peer-reviewed preprint]



JMIR Preprints Font et al

Flowchart illustration of the visits and decision-making processes within the SCP for HF patients. Adapted from [16].
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Map of Andalusia and each referral areawhere the SCP has been implemented. Courtesy of Antares Consulting Company.
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Inter-relationships of six dimensions of the sociotechnical model.
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A hierarchical structure displaying the socio-technical dimension, the codes, and subtheme for themes 1, 2, and 3.
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A hierarchical structure displaying the socio-technical dimension, the codes, and subtheme for theme 4.
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A hierarchical structure displaying the socio-technical dimension, the codes, and subtheme for themes 5 and 6.
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A hierarchical structure displaying the socio-technical dimension, the codes, and subtheme for theme 7.
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A hierarchical structure displaying the socio-technical dimension, the codes, and subtheme for theme 8.
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A proposed detailed implementation plan.
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