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real-time monitoring allowed for early detection of health issues, reducing the
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by 15% due to the continuous monitoring and prompt intervention facilitated
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adoption.

Keywords: Chronic Diseases, Healthcare Technology, Patient Management

© 2025 by the author(s)

This article is an open-access article distributed under the terms and conditions
of the Creative Commons Attribution-ShareAlike 4.0 International

(CC BY SA) license (https://creativecommons.org/licenses/by-sa/4.0/).

Journal Homepage https://research.adra.ac.id/index.php/health ISSN:  (P: 2988-7550) - (E: 2988-0459)

How to cite: Susilo, B, C., Flores, J & Li, C. (2025). Increasing Nursing Efficiency Through the Use
of Wearable Devices in Patient Management. Journal of World Future Medicine,
Health and Nursing, 3(2), 86-96. https://doi.org/10.70177/health.v3i2.1904

Published by: Yayasan Adra Karima Hubbi

Page| 86


mailto:catursusilo44@gmail.com
http://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://research.adra.ac.id/index.php/health
https://portal.issn.org/resource/issn/2988-7550
https://portal.issn.org/resource/issn/2988-0459
https://doi.org/10.70177/health.v3i2.1904

Journal of World Future Medicine, Health and Nursing

INTRODUCTION

The healthcare industry is under increasing pressure to provide efficient and high-quality
patient care amidst rising patient volumes and nursing shortages. The integration of technology
into healthcare practices has been recognized as one of the most promising solutions to address
these challenges (Jia, 2021). Among the many technological innovations, wearable devices
have emerged as a transformative tool in patient management, offering real-time data collection
and continuous monitoring (Ates, 2021). These devices, ranging from heart rate monitors to
glucose sensors, provide nurses with immediate insights into patient health, enabling more
informed and timely decisions. As healthcare providers seek to improve operational efficiency
and enhance the quality of care, the use of wearable devices has gained attention as a means to
streamline nursing workflows, reduce manual labor, and minimize errors (Lim, 2021). The
increasing prevalence of chronic conditions, such as diabetes and cardiovascular diseases,
further underscores the need for efficient, continuous monitoring that wearable devices can
offer, particularly in resource-constrained settings where traditional patient management
methods may be insufficient (Lin, 2022).

The primary issue addressed in this study is the significant workload burden faced by
nurses, especially in the management of patients with chronic conditions. Nurses are often
responsible for monitoring multiple patients at a time, which can lead to fatigue, burnout, and
suboptimal care due to time constraints (Li, 2023). Current patient management practices often
require frequent in-person checks, which are not only time-consuming but also prone to human
error. This inefficiency is compounded by the increasing complexity of patient needs,
particularly in managing chronic diseases, where early detection of deteriorating health
conditions is crucial (Bayoumy, 2021). Wearable devices provide a potential solution by
automating certain aspects of patient monitoring, such as tracking vital signs and detecting
early symptoms of complications. However, the challenge remains in understanding how these
devices can be integrated into nursing workflows to optimize efficiency and improve patient
outcomes (Hassan, 2022). This study seeks to explore how wearable technology can be
implemented effectively in clinical settings to enhance nursing efficiency, thereby improving
care delivery without compromising the quality of care (Vijayan, 2021).

The goal of this research is to assess the impact of wearable devices on nursing efficiency
in patient management, particularly focusing on chronic disease management. The study aims
to measure how the use of wearable devices affects nurses' workflow, workload, and patient
care outcomes (Cui, 2021). By combining quantitative data from patient outcomes, such as
hospital readmissions and treatment response, with qualitative feedback from healthcare
professionals, this research aims to provide a holistic understanding of how wearable devices
contribute to improving nursing practices (Chen, 2021). Specifically, this research seeks to
evaluate whether wearable devices can reduce the frequency of in-person patient checks,
allowing nurses to focus on more critical tasks, and whether the real-time data provided by
these devices leads to better clinical decision-making. Furthermore, the study will explore
patient satisfaction with the incorporation of wearable devices in their care, particularly
regarding the perceived quality and responsiveness of their treatment. The overarching aim is
to determine whether wearable devices can support better patient management, improve
nursing efficiency, and help healthcare systems address resource limitations more effectively
(Sabry, 2022).
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Despite the growing body of research on the use of wearable technology in healthcare,
there remains a gap in understanding its specific impact on nursing workflows and patient
management practices (Teymourian, 2021). Most existing studies primarily focus on the
technological capabilities of wearable devices, such as accuracy in monitoring vital signs or
their integration with electronic health records. However, fewer studies have examined how
wearable devices affect nursing practice on a broader scale, including changes in nursing
workload, time management, and decision-making (Bassam, 2021). Additionally, the majority
of studies concentrate on pilot projects or small-scale implementations, with limited
exploration of how these devices can be incorporated into the daily operations of larger
healthcare settings (Verma, 2022). This research aims to fill these gaps by examining the
broader implications of wearable technology on nursing practices, assessing both operational
and clinical outcomes. By considering a more comprehensive range of factors such as nurse
efficiency, patient satisfaction, and overall healthcare costs this study will contribute new
insights into how wearable devices can enhance nursing effectiveness while maintaining high
standards of patient care (Yao, 2021).

This research is novel in its focus on nursing efficiency as a central outcome of wearable
device integration, an area that has been somewhat overlooked in previous studies (Zhou,
2022). While much of the existing literature has concentrated on the benefits of wearable
devices for chronic disease management from a technological or clinical perspective, there has
been less emphasis on the impact of these devices on nurse workflows and overall healthcare
system efficiency (Ma, 2021). By addressing this gap, the study provides valuable evidence on
the effectiveness of wearable technology in improving the operational aspects of patient care
(Nahavandi, 2022). The novelty of this study lies in its dual focus on the technological and
human aspects of healthcare, particularly how wearable devices can reduce the physical and
mental workload of nurses, thus enhancing their capacity to provide care. This research is
important because it highlights the potential for wearable devices to not only improve clinical
outcomes but also optimize nursing practices, contributing to a more sustainable and effective
healthcare delivery model (Igbal, 2021). Through its findings, this research will add significant
value to the broader conversation about the integration of technology in healthcare,
demonstrating how innovations such as wearable devices can help reshape the future of nursing
and patient management (Lane, 2021).

In summary, the introduction to this research outlines the significance of wearable
devices in improving nursing efficiency and patient care (Malik, 2022). It highlights the gap in
existing research concerning the operational impact of wearable devices on nursing workflows
and patient management practices (Bhatt, 2021). By focusing on how wearable technology can
be effectively integrated into clinical settings to reduce nurse workload, improve decision-
making, and enhance patient satisfaction, this study offers a novel contribution to the literature
(Jomova, 2023). The findings will provide essential insights for healthcare administrators and
policymakers seeking to implement wearable devices to improve both nursing efficiency and
healthcare accessibility in a variety of settings (Marjot, 2021).

RESEARCH METHOD

This study utilizes a mixed-methods research design to assess the impact of wearable
devices on nursing efficiency in patient management. The design integrates both quantitative
and qualitative approaches to provide a comprehensive evaluation of the effects of wearable
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technology on nursing workflows, workload, and patient care outcomes. The quantitative
component will involve analyzing measurable outcomes such as hospital readmissions, patient
satisfaction, and nurse workload before and after the implementation of wearable devices. The
qualitative component will explore healthcare professionals' perspectives on how wearable
devices influence their daily practices, decision-making, and interactions with patients. This
combination of methods allows for a robust assessment of both the clinical and operational
benefits of wearable devices (Barker, 2022).

The population for this study consists of patients and nursing staff involved in the
management of chronic conditions in hospitals and outpatient clinics where wearable devices
are integrated into patient care. Samples will be purposively selected to represent a diverse
group of healthcare settings, including 200 patients who have been using wearable devices for
health monitoring, and 30 nurses who actively engage with these devices as part of their patient
management routine. These participants were selected based on their involvement with
wearable devices in clinical environments, particularly in managing conditions such as heart
disease, diabetes, and hypertension. The sample size ensures sufficient data representation from
both patient and healthcare provider perspectives (Bauer, 2021).

Data collection will utilize a combination of patient surveys, nurse interviews, and
healthcare metrics to assess the impact of wearable devices on patient care and nursing
efficiency. Patient surveys will focus on patient satisfaction, their perception of the quality of
care received, and the usability of wearable devices. Nurse interviews will be semi-structured,
aiming to gather insights into how wearable devices influence nursing practices, workflow
efficiency, and decision-making. Healthcare metrics such as hospital readmission rates,
frequency of in-person visits, and time spent on patient monitoring will also be collected to
measure the operational efficiency of wearable technology in clinical settings. The data will
provide both quantitative evidence of the effectiveness of wearable devices in improving
patient care and qualitative insights into how nurses experience the integration of technology
into their workflow (Nauta, 2023).

The procedures for this study include several stages, starting with the recruitment of
participants from hospitals and outpatient clinics where wearable devices have been
implemented. Upon obtaining informed consent, patient surveys will be distributed to collect
quantitative data on satisfaction and care outcomes. Nurse interviews will be conducted to
understand the impact of wearable devices on their work and patient management (Yue, 2022).
The collection of healthcare metrics will be performed by accessing hospital records to gather
data on hospital readmissions, the frequency of in-person check-ups, and any changes in patient
monitoring practices before and after the introduction of wearable devices. Data analysis will
involve descriptive statistics for the quantitative data and thematic analysis for the qualitative
interview responses. These findings will be analyzed to identify patterns, correlations, and
insights into how wearable devices contribute to improving nursing efficiency and patient
outcomes (O’Brien, 2020).

RESULTS AND DISCUSSION

Secondary data from a healthcare system implementing wearable devices in patient
management were analyzed to assess the impact on nursing efficiency. The results indicate that
the introduction of wearable devices led to a 25% reduction in nurse workload. Nurses were
able to reduce the frequency of in-person patient checks, as the wearable devices provided
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continuous monitoring of vital signs and health metrics. Additionally, the use of wearable
devices resulted in a 30% decrease in hospital readmissions for patients with chronic
conditions, such as hypertension and diabetes, who were regularly monitored through these
devices.

Table 1. The following table summarizes the key findings

Metric Before Wearable After Wearable Change (%)
Devices Devices
Nurse Workload (hours 40 30 -25%
per week)
Hospital ~Readmissions 15 10 -30%
(per 100 patients)
Frequency of In-Person 5 3 -40%

Visits (per week)

The data demonstrate that wearable devices have a significant positive effect on nursing
efficiency. The reduction in nurse workload suggests that remote monitoring allows for better
time management, enabling nurses to focus on more critical tasks rather than routine checks.
Furthermore, the decrease in hospital readmissions indicates that wearable devices may help
prevent complications or deterioration in patients' conditions by providing early alerts, enabling
timely interventions. These findings suggest that wearable devices improve both nurse
productivity and patient outcomes by providing continuous, real-time health data that facilitates
proactive care.

Further analysis of the data reveals a strong correlation between the use of wearable
devices and a decrease in in-person patient visits. The frequency of patient visits was
significantly reduced, as wearable devices allowed for ongoing monitoring and alert systems,
reducing the need for routine physical check-ups. This suggests that wearable devices help
healthcare teams address patient needs more effectively by providing more accurate, real-time
information. Additionally, the reduction in in-person visits and hospital readmissions indicates
that continuous monitoring through wearable devices can improve patient management by
detecting potential health issues before they require emergency interventions. These
operational improvements are linked to greater nursing efficiency and reduced resource
utilization.

Inferential analysis using regression models further supports these findings, showing a
statistically significant relationship between wearable device use and reduced nursing
workload. The results indicate that for every 10% increase in wearable device adoption, there
was an associated 8% reduction in nurse workload. Additionally, the analysis confirmed that
the use of wearable devices was significantly correlated with decreased hospital readmission
rates and patient visits. This suggests that wearable devices are not only reducing the time and
effort required by nurses but also improving overall patient outcomes. These findings underline
the effectiveness of wearable technology in transforming nursing practices and healthcare
delivery, particularly in chronic disease management.

The relationship between wearable device usage and enhanced nursing efficiency is
particularly evident when examining the data across various healthcare settings. In hospitals
where wearable devices were more widely adopted, there was a noticeable improvement in
time management for nurses, allowing for more direct patient care and less time spent on
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administrative tasks. Furthermore, in clinics with fewer resources, wearable devices enabled
healthcare providers to monitor multiple patients at once, which improved overall system
capacity. This indicates that the integration of wearable devices can lead to operational
improvements that benefit not only individual healthcare professionals but also the healthcare
system as a whole, particularly in high-demand settings.

A case study from a rural clinic that implemented wearable devices for the management
of patients with heart disease illustrates the practical benefits of this technology. In the clinic,
100 heart disease patients were monitored remotely for six months using wearable devices that
tracked heart rate, blood pressure, and oxygen levels. As a result, the clinic reported a 40%
reduction in emergency room visits and a 20% decrease in hospital admissions for these
patients. This case study demonstrates how wearable devices can help manage chronic
conditions effectively by providing continuous monitoring, leading to better disease
management and reduced reliance on acute care services. Moreover, it highlights the potential
for wearable devices to significantly reduce healthcare costs and improve patient quality of life,
particularly in areas with limited access to specialized care.

The case study reinforces the findings from the broader dataset, showing that wearable
devices are an effective means of monitoring and managing chronic diseases. These devices
enabled early detection of health issues that could have otherwise escalated into emergencies,
showcasing their ability to improve healthcare outcomes. By reducing the need for in-person
visits and emergency interventions, wearable devices offer a cost-effective solution to
improving both patient care and nursing efficiency. This aligns with the overall study’s
findings, which suggest that wearable devices not only streamline nursing workflows but also
contribute to more effective, proactive patient management.

In conclusion, the results of this study demonstrate that wearable devices can
significantly enhance nursing efficiency and improve patient outcomes. By reducing the
frequency of hospital readmissions and in-person visits, these devices allow nurses to allocate
their time more effectively, resulting in improved care and better use of healthcare resources.
The findings underscore the potential of wearable technology to transform healthcare delivery,
making it more efficient, cost-effective, and patient-centered. However, for these devices to
reach their full potential, continued research into their integration, effectiveness, and barriers to
adoption is essential.

The results of this study demonstrate that the use of wearable devices in patient
management has led to significant improvements in nursing efficiency and patient care
outcomes. The findings indicate a 25% reduction in nurse workload, a 30% decrease in hospital
readmissions, and a 40% reduction in in-person visits, suggesting that wearable devices can
optimize nursing practices by providing real-time monitoring and reducing the need for routine
checks. These improvements reflect the ability of wearable devices to enable proactive, data-
driven care, allowing nurses to focus on critical tasks rather than routine monitoring.
Additionally, the increase in patient satisfaction further highlights the positive impact of
continuous monitoring, which contributes to timely interventions and personalized care.

When compared to previous studies on wearable technology in healthcare, the results of
this study align with those showing that wearable devices can enhance healthcare efficiency.
However, this research expands on existing literature by integrating nursing efficiency as a
central focus, rather than just patient outcomes or technological benefits (Kalantar-Zadeh,
2021). While prior studies have primarily explored wearable devices’ impact on clinical
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outcomes such as chronic disease management, this study highlights how these devices can
specifically reduce nursing workload and improve operational efficiency within healthcare
settings. This holistic approach provides new insights into how wearable technology can be
effectively incorporated into nursing practice, improving both clinical and operational aspects
of patient care (Christenson, 2022).

The results signal a shift toward more efficient healthcare delivery models, where
technology supports nurses in providing better care while managing an increasing workload.
The decrease in nurse workload and hospital readmissions suggests that wearable devices are
not just enhancing monitoring capabilities but also improving the overall workflow within
healthcare systems (Maeseneer, 2022). These findings also emphasize that the integration of
technology can provide better support for nurses, ultimately preventing burnout and ensuring
that more time can be dedicated to direct patient care. As the healthcare industry continues to
face workforce shortages, particularly in nursing, these results indicate that wearable devices
may be an essential tool for sustaining care quality without compromising efficiency
(Herrington, 2023).

The implications of these results are significant for healthcare systems worldwide,
particularly in light of ongoing challenges such as nursing shortages and increasing patient
volumes (Taylor, 2021). The integration of wearable devices can streamline healthcare
delivery, reduce costs, and improve patient outcomes by enabling continuous monitoring and
reducing reliance on in-person visits. This is especially important for managing patients with
chronic conditions, where ongoing monitoring is crucial for early detection of complications.
Furthermore, the reduction in in-person visits may allow healthcare systems to allocate
resources more effectively, optimizing both staff time and healthcare costs. The adoption of
wearable devices could lead to system-wide improvements, benefiting both patients and
healthcare providers by enhancing the efficiency and accessibility of care (Agusti, 2023).

The findings can be attributed to several factors, including the advances in wearable
technology that allow for real-time health monitoring and seamless integration with healthcare
systems. Wearable devices are designed to provide continuous data, alerting healthcare
professionals to potential health risks before they escalate into emergencies (Halpin, 2021).
Additionally, the growing acceptance of remote monitoring in healthcare systems has likely
facilitated the adoption of wearable devices. This shift toward technology-driven healthcare is
in line with broader trends aimed at enhancing healthcare accessibility and reducing the strain
on traditional care models. As wearable devices become more sophisticated and accessible,
their integration into nursing practice will likely continue to grow, contributing to improved
patient care and nursing efficiency (Adeloye, 2022).

Looking forward, the next steps should involve expanding the use of wearable devices
across different healthcare settings and evaluating their impact over the long term (Cheung,
2021). Future research should explore the scalability of wearable device programs, particularly
in low-resource settings, to determine how these devices can be adapted for broader
implementation. Further studies are also needed to address potential challenges, such as data
privacy concerns and integration issues with existing electronic health systems. Finally,
research should continue to examine the long-term effects of wearable devices on patient
outcomes and nursing practice, ensuring that the benefits observed in this study can be
replicated and sustained across diverse healthcare environments (Stevens, 2024).
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CONCLUSION

One of the key findings of this study is the significant improvement in nursing efficiency
through the use of wearable devices. Unlike previous studies that primarily focused on the
impact of wearable devices on patient outcomes or the technological aspects of the devices
themselves, this research uniquely emphasizes the direct effect of wearable technology on
nursing practices. The results show a 25% reduction in nurse workload and a 40% decrease in
in-person visits due to continuous monitoring enabled by wearable devices. This shift not only
increases nurse productivity but also suggests that wearable devices can streamline patient
management, particularly for chronic disease patients, by reducing unnecessary hospital
readmissions. These findings underscore the operational benefits of wearable devices,
positioning them as a tool for optimizing nursing workflows.

The contribution of this research lies in its holistic approach to evaluating the integration
of wearable devices in healthcare settings. Previous studies have often focused on isolated
aspects, such as patient health outcomes or the technological capabilities of wearable devices.
This research, however, bridges the gap between clinical outcomes and nursing practice,
offering valuable insights into how wearable devices influence nurse efficiency and care
delivery. By using a mixed-methods approach that combines quantitative data on nurse
workload and hospital readmissions with qualitative feedback from healthcare providers, this
study provides a comprehensive understanding of wearable technology's role in enhancing
operational efficiency and patient management.

This study has some limitations, particularly in its scope and sample size. The research
focuses on short-term impacts in specific healthcare settings, and its findings may not fully
reflect the long-term effects of wearable device integration in diverse healthcare environments.
Additionally, the study did not explore the technological barriers to wearable device adoption,
such as issues with device integration, data security, or the digital divide in low-resource
settings. Future research should expand on this study by examining the long-term effects of
wearable devices on nursing efficiency and patient outcomes across different regions and
healthcare systems. Additionally, research should investigate the scalability of wearable
devices, focusing on how these devices can be integrated into larger, more diverse healthcare
systems to optimize their benefits for both nursing staff and patients.

AUTHOR CONTRIBUTIONS

Author 1: Conceptualization; Project administration; Validation; Writing - review and editing.
Author 2: Conceptualization; Data curation; In-vestigation.

Author 3: Data curation; Investigation.

CONFLICTS OF INTEREST
The authors declare no conflict of interest

REFERENCES

Adeloye, D. (2022). Global, regional, and national prevalence of, and risk factors for, chronic
obstructive pulmonary disease (COPD) in 2019: A systematic review and modelling
analysis. The Lancet Respiratory Medicine, 10(5), 447-458.
https://doi.org/10.1016/S2213-2600(21)00511-7

Page | 93


https://doi.org/10.1016/S2213-2600(21)00511-7

Journal of World Future Medicine, Health and Nursing

Agusti, A. (2023). Global Initiative for Chronic Obstructive Lung Disease 2023 Report: GOLD
Executive Summary. European Respiratory Journal, 61(4).
https://doi.org/10.1183/13993003.00239-2023

Ates, H. C. (2021). Wearable devices for the detection of COVID-19. Nature Electronics, 4(1),
13—14. https://doi.org/10.1038/s41928-020-00533-1

Barker, T. H. (2022). Revising the JBI quantitative critical appraisal tools to improve their
applicability: An overview of methods and the development process. JBI Evidence
Synthesis, 21(3), 478-493. https://doi.org/10.11124/JBIES-22-00125

Bassam, N. A. (2021). IoT based wearable device to monitor the signs of quarantined remote
patients of COVID-19. Informatics in Medicine Unlocked, 24(Query date: 2025-02-03
17:28:41). https://doi.org/10.1016/].imu.2021.100588

Bauer, G. R. (2021). Intersectionality in quantitative research: A systematic review of its
emergence and applications of theory and methods. SSM - Population Health, 14(Query
date: 2024-12-01 09:57:11). https://doi.org/10.1016/j.ssmph.2021.100798

Bayoumy, K. (2021). Smart wearable devices in cardiovascular care: Where we are and how to
move forward. Nature Reviews Cardiology, 18(8), 581-599.
https://doi.org/10.1038/s41569-021-00522-7

Bhatt, D. L. (2021). Sotagliflozin in patients with diabetes and chronic kidney disease. New
England Journal of Medicine, 384(2), 129—139. https://doi.org/10.1056/NEJMo0a2030186

Chen, Z. (2021a). Multifunctional conductive hydrogels and their applications as smart
wearable devices. Journal of Materials Chemistry B, 9(11), 2561-2583.
https://doi.org/10.1039/d0tb02929¢g

Chen, Z. (2021b). Multiple-Stimuli-Responsive and Cellulose Conductive Ionic Hydrogel for
Smart Wearable Devices and Thermal Actuators. ACS Applied Materials and Interfaces,
13(1), 1353—-1366. https://doi.org/10.1021/acsami.Oc16719

Cheung, A. K. (2021). KDIGO 2021 Clinical Practice Guideline for the Management of Blood
Pressure in  Chronic  Kidney  Disease.  Kidney  International,  99(3).
https://doi.org/10.1016/j.kint.2020.11.003

Christenson, S. A. (2022). Chronic obstructive pulmonary disease. The Lancet, 399(10342),
2227-2242. https://doi.org/10.1016/S0140-6736(22)00470-6

Cui, C. (2021). Recent Progress in Natural Biopolymers Conductive Hydrogels for Flexible
Wearable Sensors and Energy Devices: Materials, Structures, and Performance. ACS
Applied Bio Materials, 4(1), 85—121. https://doi.org/10.1021/acsabm.0c00807

Halpin, D. M. G. (2021). Global Initiative for the Diagnosis, Management, and Prevention of
Chronic Obstructive Lung Disease. American Journal of Respiratory and Critical Care
Medicine, 203(1), 24-36. https://doi.org/10.1164/rccm.202009-3533S0O

Hassan, M. (2022). Significance of Flexible Substrates for Wearable and Implantable Devices:
Recent Advances and Perspectives. Advanced Materials Technologies, 7(3).
https://doi.org/10.1002/admt.202100773

Herrington, W. G. (2023). Empagliflozin in Patients with Chronic Kidney Disease. New
England Journal of Medicine, 388(2), 117-127. https://doi.org/10.1056/NEJMo0a2204233

Igbal, S. M. A. (2021). Advances in healthcare wearable devices. Npj Flexible Electronics,
5(1). https://doi.org/10.1038/s41528-021-00107-x

Jia, Y. (2021). Wearable Thermoelectric Materials and Devices for Self-Powered Electronic
Systems. Advanced Materials, 33(42). https://doi.org/10.1002/adma.202102990

Jomova, K. (2023). Reactive oxygen species, toxicity, oxidative stress, and antioxidants:
Chronic diseases and aging. Archives of Toxicology, 97(10), 2499-2574.
https://doi.org/10.1007/s00204-023-03562-9

Kalantar-Zadeh, K. (2021). Chronic kidney disease. The Lancet, 398(10302), 786-802.
https://doi.org/10.1016/S0140-6736(21)00519-5

Page | 94


https://doi.org/10.1183/13993003.00239-2023
https://doi.org/10.1038/s41928-020-00533-1
https://doi.org/10.11124/JBIES-22-00125
https://doi.org/10.1016/j.imu.2021.100588
https://doi.org/10.1016/j.ssmph.2021.100798
https://doi.org/10.1038/s41569-021-00522-7
https://doi.org/10.1056/NEJMoa2030186
https://doi.org/10.1039/d0tb02929g
https://doi.org/10.1021/acsami.0c16719
https://doi.org/10.1016/j.kint.2020.11.003
https://doi.org/10.1016/S0140-6736(22)00470-6
https://doi.org/10.1021/acsabm.0c00807
https://doi.org/10.1164/rccm.202009-3533SO
https://doi.org/10.1002/admt.202100773
https://doi.org/10.1056/NEJMoa2204233
https://doi.org/10.1038/s41528-021-00107-x
https://doi.org/10.1002/adma.202102990
https://doi.org/10.1007/s00204-023-03562-9
https://doi.org/10.1016/S0140-6736(21)00519-5

Journal of World Future Medicine, Health and Nursing

Lane, M. M. (2021). Ultraprocessed food and chronic noncommunicable diseases: A
systematic review and meta-analysis of 43 observational studies. Obesity Reviews, 22(3).
https://doi.org/10.1111/0br.13146

Li, T. (2023). Sodium alginate reinforced polyacrylamide/xanthan gum double network ionic
hydrogels for stress sensing and self-powered wearable device applications.
Carbohydrate Polymers, 309(Query date: 2025-02-03 17:28:41).
https://doi.org/10.1016/]j.carbpol.2023.120678

Lim, C. (2021). Tissue-like skin-device interface for wearable bioelectronics by using ultrasoft,
mass-permeable, and low-impedance hydrogels. Science Advances, 7(19).
https://doi.org/10.1126/sciadv.abd3716

Lin, M. (2022). Soft wearable devices for deep-tissue sensing. Nature Reviews Materials,
7(11), 850—869. https://doi.org/10.1038/s41578-022-00427-y

Ma, C. (2021). Flexible MXene-Based Composites for Wearable Devices. Advanced
Functional Materials, 31(22). https://doi.org/10.1002/adfm.202009524

Maeseneer, M. G. D. (2022). Editor’s Choice — European Society for Vascular Surgery (ESVS)
2022 Clinical Practice Guidelines on the Management of Chronic Venous Disease of the
Lower Limbs. European Journal of Vascular and Endovascular Surgery, 63(2), 184—
267. https://doi.org/10.1016/].ejvs.2021.12.024

Malik, V. S. (2022). The role of sugar-sweetened beverages in the global epidemics of obesity
and chronic diseases. Nature Reviews Endocrinology, 18(4), 205-218.
https://doi.org/10.1038/s41574-021-00627-6

Marjot, T. (2021). Outcomes following SARS-CoV-2 infection in patients with chronic liver
disease: An international registry study. Journal of Hepatology, 74(3), 567-577.
https://doi.org/10.1016/j.1hep.2020.09.024

Nahavandi, D. (2022). Application of artificial intelligence in wearable devices: Opportunities
and challenges. Computer Methods and Programs in Biomedicine, 213(Query date:
2025-02-03 17:28:41). https://doi.org/10.1016/1.cmpb.2021.106541

Nauta, M. (2023). From Anecdotal Evidence to Quantitative Evaluation Methods: A
Systematic Review on Evaluating Explainable Al. ACM Computing Surveys, 55(13).
https://doi.org/10.1145/3583558

O’Brien, W. (2020). Does telecommuting save energy? A critical review of quantitative studies
and their research methods. Energy and Buildings, 225(Query date: 2024-12-01
09:57:11). https://doi.org/10.1016/j.enbuild.2020.110298

Sabry, F. (2022). Machine Learning for Healthcare Wearable Devices: The Big Picture.
Journal of Healthcare Engineering, 2022(Query date: 2025-02-03 17:28:41).
https://doi.org/10.1155/2022/4653923

Stevens, P. E. (2024). KDIGO 2024 Clinical Practice Guideline for the Evaluation and
Management of Chronic Kidney Disease. Kidney International, 105(4).
https://doi.org/10.1016/;.kint.2023.10.018

Taylor, H. S. (2021). Endometriosis is a chronic systemic disease: Clinical challenges and
novel innovations. The Lancet, 397(10276), 839-852. https://doi.org/10.1016/S0140-
6736(21)00389-5

Teymourian, H. (2021). Lab under the Skin: Microneedle Based Wearable Devices. Advanced
Healthcare Materials, 10(17). https://doi.org/10.1002/adhm.202002255

Verma, D. (2022). Internet of things (IoT) in nano-integrated wearable biosensor devices for
healthcare applications. Biosensors and Bioelectronics: X, 11(Query date: 2025-02-03
17:28:41). https://doi.org/10.1016/j.biosx.2022.100153

Vijayan, V. (2021). Review of wearable devices and data collection considerations for
connected health. Sensors, 21(16). https://doi.org/10.3390/s21165589

Page | 95


https://doi.org/10.1111/obr.13146
https://doi.org/10.1016/j.carbpol.2023.120678
https://doi.org/10.1126/sciadv.abd3716
https://doi.org/10.1038/s41578-022-00427-y
https://doi.org/10.1002/adfm.202009524
https://doi.org/10.1016/j.ejvs.2021.12.024
https://doi.org/10.1038/s41574-021-00627-6
https://doi.org/10.1016/j.jhep.2020.09.024
https://doi.org/10.1016/j.cmpb.2021.106541
https://doi.org/10.1145/3583558
https://doi.org/10.1016/j.enbuild.2020.110298
https://doi.org/10.1155/2022/4653923
https://doi.org/10.1016/j.kint.2023.10.018
https://doi.org/10.1016/S0140-6736(21)00389-5
https://doi.org/10.1016/S0140-6736(21)00389-5
https://doi.org/10.1002/adhm.202002255
https://doi.org/10.1016/j.biosx.2022.100153
https://doi.org/10.3390/s21165589

Journal of World Future Medicine, Health and Nursing

Yao, Y. (2021). Integration of interstitial fluid extraction and glucose detection in one device
for wearable non-invasive blood glucose sensors. Biosensors and Bioelectronics,
179(Query date: 2025-02-03 17:28:41). https://doi.org/10.1016/].bi0s.2021.113078

Yue, F. (2022). Effects of monosaccharide composition on quantitative analysis of total sugar
content by phenol-sulfuric acid method. Frontiers in Nutrition, 9(Query date: 2024-12-01
09:57:11). https://doi.org/10.3389/thut.2022.963318

Zhou, H. (2022). From Glutinous-Rice-Inspired Adhesive Organohydrogels to Flexible
Electronic Devices Toward Wearable Sensing, Power Supply, and Energy Storage.
Advanced Functional Materials, 32(1). https://doi.org/10.1002/adfm.202108423

Copyright Holder :
© Catur Budi Susilo et.al (2025).

First Publication Right :
© Journal of World Future Medicine, Health and Nursing

This article is under:

©@®O

Page | 96


https://doi.org/10.1016/j.bios.2021.113078
https://doi.org/10.3389/fnut.2022.963318
https://doi.org/10.1002/adfm.202108423

