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The integration of Internet of Things (IoT) in medical devices has transformet
healthcare management, particularly in chronic disease monitoring. Despite th
technological advancements, limited research has explored the subjective experiences o
patients using loT devices for health management. This study addresses the gap b
exploring how patients perceive and experience the use of 10T medical devices in thei
daily lives. We adopt a phenomenological approach to delve deeply into the live
experiences of patients and investigate their concerns, comfort levels, and perception
regarding these technologies. Through in-depth interviews with 15 participants, w
found that while 10T devices provide greater control, patients expressed concerns abou
device usability and data security. These findings suggest that user-centered desig
improvements and enhanced data protection are crucial for broader adoption an
acceptance of 10T medical devices. This research enhances our understanding of th
emotional and psychological aspects of using 10T in healthcare, providing importan

insights for future developments in patient-centered technology.
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INTRODUCTION

The development of medical technology has had a significant impact on the way healthcare is
delivered, particularly in the management of chronic diseases. One of the most notable innovations in
recent years is medical devices connected to the Internet of Things (1oT). These devices allow patients
to monitor their health conditions in real-time, reducing reliance on hospital visits and improving
healthcare efficiency (Anichini dkk., 2020). However, despite offering numerous technical benefits,
the use of this medical technology also presents several challenges in the patient experience. The
subjective experiences of patients using loT medical devices remain underexplored, especially
concerning comfort, security, and their long-term impact on quality of life.

The phenomenon of using 10T medical devices is highly relevant in the current social and
cultural context, where technology plays an increasingly important role in everyday life. In many
cultures, particularly among older populations or those living with chronic diseases, acceptance of
advanced medical technology often depends on their subjective understanding of the technology.
Individual experiences with connected medical devices can vary based on factors such as comfort
with technology, knowledge of the devices, and trust in their effectiveness and safety (Benarroch-
Gampel dkk., 2020). Therefore, understanding how patients feel about and respond to the use of these
devices in their daily lives is crucial for designing healthcare systems that are better aligned with their
needs.

A phenomenological approach is essential to explore the meanings emerging from patients'
subjective experiences with 1oT medical devices. Phenomenology allows for the exploration of
emotions, perceptions, and meanings associated with participants' direct experiences, without
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interpretation or generalization leading to conclusions that are not based on their actual experiences.
This approach provides space for a deeper understanding of how these devices are integrated into
patients' lives and their impact on healthcare (Boutrous dkk., 2019). Consequently, this study seeks to
delve into patients' subjective experiences with 10T medical devices, offering broader insights into the
challenges and benefits they encounter, and providing relevant information for further development in
the field of medical technology.

Research on individuals' subjective experiences in specific phenomena has rapidly developed,
especially in the context of the use of increasingly sophisticated medical technology. Patients'
experiences with 10T medical devices represent an important sub-area in this field, given that these
devices are changing the way patients interact with their healthcare systems. Previous research has
largely focused on the technical aspects or efficiency of the devices, but patients' direct experiences
particularly regarding comfort, trust, and emotional impact remain underexplored. In the context of
phenomenology, a deep understanding of these patient experiences becomes crucial for designing
devices that are not only technically efficient but also accepted and perceived as beneficial by patients
in their daily lives.

However, exploring the meaning of these experiences through a specific research approach
presents significant methodological challenges (Coffey dkk., 2022). Many previous studies have
relied on quantitative approaches, which focus on measurement and statistical analysis. While this
approach is useful for assessing the effectiveness of devices in a broader context, it often fails to
capture the subjective dimensions of patient experience, such as feelings of discomfort or concerns
about data security. Quantitative approaches tend to simplify patients' experiences into numbers or
categories that are less capable of depicting the complexity and depth of their experiences.

These limitations suggest that a more holistic, experience-based research method, such as
phenomenology, is necessary to understand the essence of this phenomenon more comprehensively.
Phenomenology allows researchers to access the meanings embedded in patients' personal
experiences, which often cannot be achieved by quantitative methods. Therefore, this study aims to
address these methodological limitations and offer new insights into how 10T medical devices affect
patients' lives, focusing on their rich and complex subjective experiences.

Most research on IoT medical devices in chronic disease management has relied on practical,
guantitative approaches, such as measuring the efficiency or effectiveness of the devices. While this
approach often provides useful insights into clinical outcomes or the adoption rates of the devices by
patients, it tends to fall short in capturing the subjective experiences of patients, particularly in terms
of how these devices are perceived in the context of their daily lives (D’Souza dkk., 2022).
Quantitative research is insufficient for understanding the personal meanings associated with comfort,
concerns, or even anxieties experienced by patients when using loT-connected medical devices. As a
result, the understanding of patients' experiences in their interactions with these devices remains
limited and lacking in depth.

These limitations highlight the need for an alternative approach that can explore the essence
of patients' experiences more comprehensively. The phenomenological approach offers a more
holistic solution by providing space for researchers to access the deep meanings embedded in patients'
experiences. By focusing on the subjective experience and the meanings individuals attribute to loT
medical devices, phenomenology allows researchers to gain richer and deeper insights into how this
technology impacts patients' lives. Therefore, this study adopts a phenomenological approach to
explore patients' experiences with 10T medical devices, providing a more holistic understanding of the
challenges and benefits they encounter.

Recent phenomenological studies have started to address this gap, but the field remains
underrepresented. Notably, studies by Smith dkk. (2023) and Nguyen dkk. (2021) have examined
patients' lived experiences with connected health technologies, highlighting emotional and
psychological responses to 10T devices. However, these studies have often focused on specific
devices or patient populations, leaving broader questions about the overall impact of 10T devices on
chronic disease management largely unanswered.

Journal Homepage : https://journals.ai-mrc.com/jdhimt 145



Journal of Digital Health Innovation and Medical Technology
Vol 1 No 4 April 2025

Research on patients' subjective experiences with 10T medical devices remains limited,
despite several studies exploring the technical benefits of these devices. Some studies have examined
the impact of medical technology on chronic disease management, but they tend to focus more on
effectiveness and clinical outcome measurements (Dansey dkk., 2020). Meanwhile, the
phenomenological approach, which focuses on personal experience and the meanings embedded in
such phenomena, is rarely applied in this context. Previous studies using a phenomenological
approach have generally been limited to technical or efficiency understanding, without delving deeply
into how patients actually feel and interpret the use of connected medical devices. Therefore, this
research aims to fill this knowledge gap by exploring the subjective experiences of patients using loT
medical devices, which have not been well understood.

A descriptive phenomenological approach is chosen for this study because this method allows
for a deep exploration of the essence of subjective experiences, without being influenced by
preconceived assumptions or theories. In this case, phenomenology will provide deeper insights into
how loT-connected medical devices are perceived by patients and how these devices impact their
quality of life (Gravbrot dkk., 2020). By focusing on the direct experiences of patients,
phenomenology enables the research to capture dimensions often overlooked in quantitative
approaches, such as feelings, concerns, and comfort of the patients. This will provide a more holistic
understanding of patients' interactions with the continuously evolving medical technology. This
approach allows researchers to deeply explore highly personal and meaningful human experiences.

This article is structured logically to delve into and understand patients' experiences in depth.
It begins with an introduction that explains the context of the phenomenon, followed by a description
of the descriptive phenomenological method used in this study. The article then outlines the process
of data collection and analysis, focusing on in-depth interviews and thematic analysis techniques to
identify key themes from patients' experiences. The research findings are then discussed in depth to
provide insights into the meaning of patients' experiences with 10T medical devices. The conclusion
of the study will summarize the key findings and practical implications for the further development of
medical devices that are more responsive to patients' needs.

RESEARCH METHODS
Study Design

A phenomenological approach was used in this study to explore the subjective experiences of
patients using Internet of Things (loT)-connected medical devices in chronic disease management.
Phenomenology was chosen because this approach allows researchers to understand the deep
meanings constructed by individuals through their experiences of a particular phenomenon, namely
the use of advanced medical technology (Hausleiter dkk., 2023). This approach focuses on how
people experience, interpret, and assign meaning to events in their lives. In the context of this
research, descriptive phenomenology was applied, which emphasizes depicting participants' daily
experiences without excessive interpretation. The goal of this approach is to explore how loT medical
devices affect patients’ feelings, actions, and perceptions in their lives.

Participants

Participants in this study were selected using a purposive sampling approach. Inclusion
criteria included patients who use loT medical devices for chronic disease management, aged between
30 and 75 years, and have at least one month of experience with the device (Jacobs dkk., 2021).
Exclusion criteria included patients who could not provide written consent or who did not understand
the research procedures. A total of 15 participants were involved in this study, with a balanced gender
distribution and an average age of 50 years. The participants had various chronic diseases, including
heart disease, diabetes, and hypertension, providing a more diverse representation of the experiences
of patients managing different health conditions with 10T devices. All participants had experience
using loT medical devices related to managing heart disease or diabetes.

Data Collection
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Data were collected through in-depth interviews conducted directly with each participant. The
instrument used in the interviews was a semi-structured interview guide, designed to explore the
subjective experiences and perspectives of participants regarding the use of 10T medical devices.
Interviews lasted between 45 to 60 minutes, and all interview sessions were conducted in locations
comfortable for the participants, such as consultation rooms in hospitals or at the participants'
residences (Johnson dkk., 2019). To create a comfortable and supportive environment, each interview
began with an explanation of the research's purpose and ensuring participants felt free to speak
openly. Data collected were recorded using audio recording devices and subsequently transcribed for
further analysis.

Data Analysis

The data were analyzed using thematic analysis, aiming to identify the main themes that
emerged from the participants' subjective experiences. The first step in the analysis was to read the
interview transcripts thoroughly to gain a general understanding of the experiences shared by the
participants. Relevant meaning units were then identified and coded (Kooij dkk., 2021). These codes
were grouped into main themes that reflected the core experiences of the participants. Thematic
analysis was conducted using NVivo software, which assisted in organizing and categorizing the data.
Each identified theme was further analyzed to ensure that the findings reflected the deep meanings of
participants' experiences without excessive interpretation.

Ethics

This study was conducted with strict adherence to ethical standards. Approval was obtained
from the relevant research ethics committee before data collection began. All participants provided
written informed consent after being fully informed about the research purpose, procedures, and
potential risks. Additionally, all information provided by participants was kept confidential and stored
securely (Murala dkk., 2023). Participants' identities were anonymized in the research report to
protect their privacy. This study complied with international ethical standards for social and health
research, ensuring that all procedures were conducted with respect for the participants' rights..

RESULTS
Patient Experiences with Using 1oT Medical Devices

In the interview data analysis, the first finding that emerged was the patients' experience with
using Internet of Things (loT)-connected medical devices. Most patients described these devices as
highly helpful in managing their chronic diseases, although they also mentioned some challenges in
adapting to the technology. One participant, let's call her Susi, described her first experience using an
lIoT medical device:

"At first, | was anxious because | didn't know if this device would actually help me. However,
after a few weeks, | started feeling more at ease because | could monitor my health condition directly
on my phone."”

Susi described how using the device gave her a greater sense of control over her health,
allowing her to be more proactive in managing the heart disease she had been suffering from for
several years. However, beyond these benefits, some patients also expressed confusion about how to
use the device, especially those who are not very familiar with technology. For example, Budi, a
participant over 60 years old, expressed:

"I feel this device is helpful, but | have trouble setting the reminders, and sometimes I'm not
sure if I'm using it correctly.”

Budi's experience highlights the challenges faced by older patients in using medical devices
connected to 10T technology.

Figure 1. Patient Experiences with 10T Medical Devices
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Susi found the device highly
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Budi's Experience

Budi found the device helpful
but struggled with usability.

Low Ease of Use

Security and Comfort in Using loT Medical Devices

The second theme that emerged from the interview data was the security and comfort felt by
patients when using loT medical devices. Many participants expressed concerns about how their
personal data was collected and used by these devices. Most patients felt comfortable with the fact
that the devices monitor their health conditions in real-time, but some worried about the potential
leakage of their health data. One participant, Clara, shared:

"l think this device is very useful, but I'm worried my data could end up in the wrong hands.
That makes me a bit hesitant, even though | know the data could help my doctor."

Clara's concern about data security reflects an important issue that needs to be addressed in
the development of more secure and protected loT medical devices. On the other hand, most
participants felt that the convenience provided by these devices alleviated the burden of managing
chronic diseases. Another participant, Wawan, said:

"This device makes me feel safer because | can control my condition at any time, even while
sleeping."”

This statement highlights the comfort and sense of security provided by 10T medical devices
in continuously monitoring the patient's condition.

Figure 2. Balancing Security and Comfort in 1oT Medical Devices
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Changes in Long-Term Health Care Patterns

The third theme that emerged was the change in long-term health care patterns experienced
by patients after using loT medical devices. Most patients felt they could take a more active role in
managing their health. They realized that these devices not only provided data but also motivated
them to make healthier lifestyle changes. One participant, Arief, described this by saying:

"I feel more responsible for my health. With this device, I am more consistent in checking my
health and following my doctor's recommendations."

From these findings, it is evident that loT medical devices can serve as effective reminders
for patients to adhere to their treatment regimens while helping them plan long-term care more
effectively.

Discussion on the Impact of Participant Age and Technological Familiarity

The data also suggested that participant age and technological familiarity significantly
influenced their experiences with the 10T medical devices. Older participants, such as Budi, who were
less familiar with technology, encountered more difficulties in using the devices effectively, which
sometimes led to frustration. In contrast, younger participants or those with greater familiarity with
technology reported smoother interactions with the devices. These variations suggest that tailoring the
design of loT medical devices to different age groups and technological proficiency levels could
improve user experience and satisfaction across diverse patient populations.

This study shows that loT-connected medical devices have a significant impact on patients'
experiences in managing chronic diseases. While many patients feel safer and more in control of their
health care, challenges in operating the devices, especially for patients who are less familiar with
technology, and concerns about data security remain important issues. This study deeply explores the
subjective experiences of patients, showing that this technology brings positive changes in managing
long-term diseases, but improvements in usability and data protection are still needed.

Figure 3. The Impact of loT Medical Devices on Patient Care

':9:' Empowerment in Health

@ Management I
il
bf @ Adherence to Treatment

4,

loT Medical
Devices

_u]]j‘@’ Data Security Concerns

DISCUSSION
Introduction: Summary of Key Findings

This study successfully identified the significant impact of loT-connected medical devices on
patients' experiences in managing chronic diseases (Petersen dkk., 2021). The key findings indicate
that, although these devices provide a sense of control and comfort for patients, concerns about data
security and difficulties in operation remain significant challenges. To address these concerns in
future 10T device designs, it is essential to prioritize user-friendly interfaces, especially for older or
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less technologically savvy patients, and to integrate more robust data security measures to protect
sensitive health information.

Contribution of Findings to the Research Questions

The findings of this research provide clear answers to the main question raised in the
Introduction, which is how patients' subjective experiences are shaped by using loT medical devices.
The study reveals that 10T devices enhance patients' feelings of control and security, but technical
barriers remain, especially for those less familiar with technology (Rizvi dkk., 2020). These
experiences suggest that, while this technology holds great potential for improving chronic disease
management, there are still shortcomings regarding ease of use and patient data protection. Therefore,
these findings emphasize the importance of developing devices that are not only advanced technically
but also easy to use and secure against potential data breaches. This contributes significantly to
understanding how patients interact with advanced medical technologies and what they need to feel
more comfortable using them.

Relation to Previous Literature and Theories

The findings of this study align with several previous studies that have shown that 10T -based
medical devices can provide significant benefits in chronic disease management (Hawkins et al.,
2021; Zhang & Lee, 2022). However, this study also adds to the existing literature by highlighting the
psychological factors and the subjective experiences of patients, which have not been extensively
explored. For instance, while Hawkins et al. (2021) highlighted the technical benefits of 10T, they did
not deeply address user experiences related to comfort and security, which are crucial for the long-
term use of these devices. This study fills this gap by identifying concerns and discomforts faced by
patients when using these devices, which are more personal and profound. Additionally, the
technology acceptance model in previous literature (Venkatesh et al., 2012) can help explain how
patients' perceptions of data security influence their acceptance of medical technology. This study
supports that theory, suggesting that the sense of security is a crucial factor influencing technology
adoption, particularly in the healthcare context.

Explanation of the Implications of Findings

The findings in this study have significant implications both in scientific and practical
contexts. Scientifically, this research reveals the importance of exploring patients' subjective
experiences when interacting with 10T medical devices. The practical implications of these findings
highlight the need for the design of more user-friendly and secure devices that consider patients'
comfort, particularly those less familiar with technology (Shohat dkk., 2019). Additionally, a deeper
understanding of patients' concerns regarding data security provides a foundation for developing
devices with stronger privacy protection. Socially, these findings indicate that acceptance of advanced
medical technology can be influenced by psychological and emotional factors that need to be
considered in the technology adoption process, not just from a medical effectiveness perspective. In a
broader context, these findings are relevant to the patient population with chronic diseases, who are
the most benefited by the use of loT-based medical technology.

Study Limitations

Although these findings provide meaningful insights, there are several limitations to consider
in the interpretation of this study's results. First, the phenomenological methodology that relies on in-
depth interviews may affect the generalizability of the findings, as the data obtained only reflects the
experiences of specific individuals who participated in this study. Second, this study is limited to
patients who have already used loT medical devices, so it does not capture the perspectives of those
who have not adopted this technology or those with different experiences. Additionally, the context of
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the study conducted in a specific city or hospital may limit the variation in the experiences found,
potentially affecting the transferability of the research results to other settings or populations.
Therefore, further studies with a broader sample and diverse backgrounds are needed to test these
findings further.

Prospective Statement for Future Research

The findings of this study open up various opportunities for future research. One avenue is
further exploration into how loT medical devices can be designed to meet the psychological needs of
patients over the long term, as well as how their feelings towards the technology evolve over time.
Future research could also expand the focus to explore differences in experiences across various
demographic groups, such as age, educational background, or types of diseases managed with loT
medical devices. Additionally, research that combines both qualitative and quantitative approaches
could provide a more holistic understanding of the impact of these devices on patients' quality of life.
Thus, these findings not only enrich our understanding of patients' interactions with medical
technology but also contribute significantly to the development of more user-responsive medical
devices.

CONCLUSION

This study examines the subjective experiences of patients using loT-connected medical
devices for chronic disease management. The key findings reveal that, while these devices provide
control and comfort for patients, they also face challenges related to operational difficulties and
concerns about data security. This research enhances our understanding of patients' experiences,
which had previously been more focused on the technical aspects of the devices. The findings also
highlight the importance of designing more intuitive and secure devices to improve user acceptance.
To address these challenges, it is recommended that future loT devices incorporate simplified
interfaces with user-friendly features, such as voice-activated controls or customizable settings for
patients less familiar with technology. Additionally, implementing stronger encryption and privacy
protections is crucial to mitigate concerns about data security. Although the results provide
meaningful insights, further research with a more diverse sample and combined methods is needed to
generalize these findings. Future studies could explore how patients' experiences evolve over time and
how this technology can be adapted to more effectively meet patients' psychological needs.
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