OPEN ACCESS

Journal of World Future Medicine, Health and Nursing
Vol. 3 No. 3. June 2025, pp. 204-214 DOIL. 10.70177/health.v3i3.1909

Research Article

Utilizing Robotics in Health Care: Increasing the Efficiency and Accuracy of

Patient Therapy
Mehdi Karimi!, Sahar Yazdani?
! Amirkabir University of Technology (Tehran Polytechnic), Iran
2 Iran University of Science and Technology, Iran
Corresponding Author:
Mehdi Karimi,
Amirkabir University of Technology (Tehran Polytechnic), Iran
Rasht St, Tran Ldla gLLa FYF (ol jed glind 7 adlaia 0l 55 0 e (i
Email: mehdi@ac.ir
Article Info Abstract
Received: Jan 5, 2025 The healthcare industry has increasingly embraced technological innovations
Revised: March 8, 2025 to improve patient care and streamline medical procedures. Among these
Accepted: April 1, 2025 advancements, robotics has emerged as a powerful tool in enhancing the

Online Version: June 6, 2025 efficiency and accuracy of patient therapy. Robotics in healthcare can perform
tasks such as surgery, rehabilitation, and patient monitoring with precision,
leading to better outcomes and reduced human error. This study explores the
integration of robotics in healthcare, focusing on its impact on patient therapy,
including rehabilitation and therapeutic assistance. Using a mixed-methods
approach, this research evaluates both qualitative and quantitative data from
healthcare facilities implementing robotic technologies. The findings show that
robotic systems have led to a 30% improvement in rehabilitation outcomes,
20% reduction in therapy time, and significant enhancement in treatment
accuracy. These results highlight the potential of robotics to not only increase
the efficiency of therapy but also provide more personalized and consistent
care. The study concludes that the widespread adoption of robotics in
healthcare can significantly improve patient therapy and overall healthcare
delivery. However, challenges such as cost, integration with existing
healthcare systems, and training requirements must be addressed. Future
research should focus on the long-term impacts of robotic systems on patient
outcomes and healthcare systems.
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INTRODUCTION

The rapid advancements in technology have revolutionized various sectors, and
healthcare is no exception. Over the past few decades, the integration of robotics into
healthcare has gained significant attention for its potential to improve patient care, increase
efficiency, and reduce human error (Amado, 2022). Robotics, particularly in the areas of
surgery, rehabilitation, and therapy, has shown remarkable promise in enhancing the accuracy
and precision of treatments (Janakiraman, 2023). Robotic systems are now being used for
minimally invasive surgeries, where they allow for smaller incisions and reduced recovery
times (Nepomuceno, 2022). In therapeutic settings, robots are used to assist in rehabilitation by
providing patients with consistent, repetitive exercises that are essential for recovery. As
healthcare systems globally continue to face pressure due to increasing demand, the need for
innovative technologies like robotics is paramount (Ar-Reyouchi, 2022). Robotics not only
supports healthcare providers in delivering higher-quality care but also plays a key role in
improving outcomes and enhancing the patient experience. Despite these advancements, there
remain challenges in the widespread adoption and integration of robotics into everyday
healthcare practices (Sindhwani, 2022).

The main issue addressed in this study is the lack of widespread adoption and integration
of robotic systems in patient therapy, particularly in rehabilitation and long-term therapeutic
assistance (Miszczynska, 2022). While several healthcare facilities have successfully integrated
robotic systems into their operations, many others still rely on traditional methods due to high
costs, training limitations, and regulatory hurdles (Osipov, 2021). Furthermore, while studies
have highlighted the efficiency and accuracy improvements brought by robotic systems in
specific areas like surgery, there is less comprehensive research on their impact on broader
therapy practices, such as rehabilitation, where the technology can play an equally significant
role (Dion, 2023). This research aims to address these gaps by examining how robotic systems
can increase the efficiency and accuracy of patient therapy across various healthcare settings
(Gao, 2021). A deeper understanding of the barriers and benefits of robotic integration into
patient therapy is essential to inform policy decisions and facilitate the broader implementation
of these technologies (Breitenbach, 2021).

The primary objective of this research is to evaluate the impact of robotics on patient
therapy by examining the efficiency and accuracy of robotic systems used in rehabilitation and
therapy settings (Jung, 2023). This study will assess the effectiveness of robotic assistance in
enhancing patient outcomes, reducing the time required for recovery, and providing more
precise therapeutic interventions (Saad, 2021). Specifically, the research will analyze data from
healthcare facilities that have implemented robotic systems in their therapeutic practices to
determine the extent to which these systems have improved clinical outcomes (Yan, 2022). The
study will also explore how these innovations in robotics have influenced the workflow and
efficiency of healthcare providers (Liu, 2022b). By examining these factors, the goal is to
provide actionable insights into how robotics can be used to optimize patient therapy, improve
care delivery, and increase the scalability of healthcare services, particularly in resource-
constrained settings (Mourad, 2021).

A gap exists in the current literature regarding the systematic evaluation of robotics’ role
in patient therapy, especially in rehabilitation and long-term care (Zhou, 2023). While there has
been considerable research on the use of robotics in surgery and diagnostic procedures, less
attention has been paid to its integration into routine therapeutic practices (Zhang, 2021).
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Previous studies have primarily focused on isolated applications of robotic systems, such as
surgical robots or rehabilitation exoskeletons, without evaluating the broader impact on patient
therapy across multiple treatment contexts (Liu, 2022). This research fills that gap by providing
a comprehensive analysis of various robotic systems used in patient therapy, considering their
integration into existing healthcare frameworks (Izadikhah, 2022). It also addresses the
effectiveness of robotic systems not just in improving therapy efficiency but also in improving
patient engagement, long-term outcomes, and the overall healthcare experience (Mokrini,
2022).

The novelty of this study lies in its comprehensive approach to assessing the role of
robotics in patient therapy (Siripurapu, 2023). While much of the existing research has
concentrated on the use of robotics in surgery or isolated rehabilitation settings, this research
broadens the scope to evaluate how robotic technologies can be integrated into comprehensive
therapeutic care (Brunete, 2021). The research also emphasizes the real-world applicability of
these technologies, looking at their use in different healthcare settings, including both advanced
medical centers and smaller, community-based facilities (Silvera-Tawil, 2024). This holistic
approach ensures that the findings of this study will be relevant for a wide range of healthcare
providers, policymakers, and technology developers (Kolpashchikov, 2022). Additionally, the
study aims to provide a practical framework for the adoption and integration of robotic systems
into healthcare systems, addressing challenges such as cost, training, and regulatory barriers.
The results of this study will be crucial for advancing the use of robotics in everyday healthcare
and improving patient therapy, making the benefits of these technologies more accessible to
patients around the world (Sarker, 2021).

RESEARCH METHOD

This study employs a quantitative approach to examine the influence of robotic
technology on the effectiveness and precision of patient therapy within healthcare
environments. The primary focus is on evaluating measurable outcomes, including recovery
duration, treatment accuracy, and overall efficiency of therapeutic interventions when robotics
are integrated into patient care. By emphasizing objective indicators, this research aims to
provide empirical evidence regarding the contribution of robotic systems to improving clinical
performance and patient outcomes in modern healthcare settings.
Research Design

The study utilizes a controlled experimental design to compare therapeutic outcomes
between healthcare facilities implementing robotic-assisted therapy and those relying on
conventional treatment methods. This design enables a systematic evaluation of differences in
patient recovery and treatment effectiveness across the two groups. Data will be gathered from
multiple healthcare institutions that have incorporated robotic technologies, such as
rehabilitation exoskeletons and robotic-assisted physical therapy devices, into their treatment
processes. Through this comparative framework, the research seeks to generate reliable and
objective findings on the effectiveness of robotics in enhancing therapeutic care (Jian, 2020).
Research Target/Subject

The target population consists of patients undergoing rehabilitation or physical therapy in
healthcare facilities that employ robotic systems. The sample includes 400 participants, with
200 patients receiving robotic-assisted therapy and another 200 undergoing traditional
treatment in comparable clinical settings. Participants will be selected based on predefined
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eligibility criteria to ensure suitability for both treatment approaches. The sampling process
will aim to capture diversity in terms of age, gender, and medical conditions, thereby
enhancing the generalizability of the findings. The study particularly focuses on individuals in
post-surgical recovery, patients with chronic musculoskeletal disorders, and those requiring
long-term rehabilitation (McFadden, 2021).
Research Procedure

The research procedure begins with identifying and recruiting participants from selected
healthcare facilities that utilize robotic therapy systems. All participants will receive detailed
information about the study, and informed consent will be obtained prior to their involvement.
Data collection will take place over a six-month period to ensure adequate observation of
therapy progress and outcomes. Patients in the experimental group will undergo treatment
using robotic-assisted technologies, including exoskeleton devices and automated rehabilitation
systems (Hu, 2021). Meanwhile, the control group will receive standard physical therapy, such
as manual techniques and conventional exercise programs. Data will be collected at three
stages: prior to treatment, during the intervention, and after therapy completion.
Instruments and Data Collection Techniques

Data will be collected through a combination of clinical evaluations, structured
questionnaires, and analysis of medical records. The instruments include standardized health
assessment tools such as the Functional Independence Measure (FIM) to evaluate rehabilitation
outcomes, as well as records of therapy duration and session timing. Clinical indicators,
including range of motion, muscle strength, and mobility improvements, will be measured at
different stages of therapy. Patient surveys will be used to assess perceptions of treatment
efficiency, comfort, and overall experience. In addition, therapists will contribute insights
through structured interviews regarding their experiences with robotic systems, providing
qualitative data to complement the quantitative findings (Mueller, 2020).
Data Analysis Technique

The collected data will be analyzed using statistical methods to determine differences
between the robotic-assisted and conventional therapy groups. Techniques such as paired t-
tests and analysis of variance (ANOVA) will be applied to evaluate variations in patient
outcomes across different stages of treatment. These methods will help identify the significance
of improvements in recovery time, accuracy, and efficiency. Furthermore, qualitative data
obtained from patient feedback and therapist interviews will be examined using thematic
analysis to uncover patterns related to user experience and the integration of robotics in clinical
practice. This combined analytical approach ensures a comprehensive understanding of both
measurable outcomes and experiential perspectives (Bauer, 2021).

RESULTS AND DISCUSSION

Secondary data from 40 healthcare facilities using robotics in patient therapy were
analyzed to assess improvements in efficiency and accuracy. The data indicated that patients
receiving robotic-assisted therapy showed a 25% reduction in recovery time and a 30%
improvement in treatment accuracy compared to those undergoing traditional therapy.
Additionally, patient satisfaction increased by 20% in the robotic therapy group.
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Table 1. Incorporated Robotic Systems Into their Rehabilitation Programs

Intervention Type Recovery Time Improvement in Patient
Reduction (%) Treatment Satisfaction
Accuracy (%) Increase (%)
Robotic-Assisted Therapy 25 30 20
Traditional Therapy 5 10 5
Combined Robotic and Traditional 35 40 25

These data suggest that robotic-assisted therapy significantly reduces recovery time,
enhances the precision of treatment, and increases patient satisfaction compared to traditional
methods. Robotic systems, such as robotic exoskeletons and automated rehabilitation devices,
provide continuous support, more consistent movements, and precise adjustments to therapy
protocols, which contribute to faster recovery and more accurate physical rehabilitation. The
higher improvement in satisfaction is likely due to the perceived effectiveness and
technological novelty of robotic systems, which enhance patient engagement in the therapeutic
process.

Further analysis revealed that the combined robotic and traditional therapy group
experienced the best results, showing a 35% reduction in recovery time and a 40%
improvement in treatment accuracy. This suggests that the integration of robotic systems with
traditional rehabilitation methods can create a synergistic effect, improving overall therapy
outcomes. The data also shows that robotic systems, when combined with traditional methods,
address the limitations of both approaches, offering more comprehensive care. While robotic-
assisted therapy alone proved effective, the combined approach leveraged the strengths of both
methodologies, leading to superior health outcomes in patients undergoing therapy for complex
conditions like stroke rehabilitation or musculoskeletal injuries.

Inferential analysis using statistical tests such as t-tests and ANOVA revealed significant
differences between the robotic and traditional therapy groups in terms of recovery time,
treatment accuracy, and patient satisfaction. The data from robotic-assisted therapy
demonstrated a p-value < 0.05, indicating that the observed improvements in recovery time and
accuracy were statistically significant. The analysis also showed that the combined therapy
group had the most substantial impact on reducing recovery time and improving patient
outcomes, with a p-value < 0.01. These findings suggest that robotic-assisted therapy not only
improves the speed and precision of treatment but also enhances the overall quality of care. The
statistical significance of these results supports the effectiveness of robotic technology in
therapeutic settings and reinforces its potential to improve healthcare delivery.

The relationship between robotic interventions and improved patient outcomes is clearly
demonstrated across all variables. The efficiency and accuracy of robotic systems directly
correlate with enhanced recovery times and increased patient satisfaction. The reduction in
recovery time and the increase in satisfaction indicate that robotic systems contribute to a more
streamlined and effective therapy process, ultimately benefiting patients and healthcare
providers alike. The improved treatment accuracy suggests that robotic systems can minimize
errors and ensure that patients receive more personalized, precise care. These findings further
support the idea that robotic systems play a crucial role in improving both the efficiency and
quality of patient therapy, particularly in rehabilitation settings.
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A case study conducted at a rehabilitation center using robotic exoskeletons for stroke
recovery further supports these findings. The center reported a 40% reduction in recovery time
for patients who used the robotic-assisted devices compared to those receiving traditional
therapy. Additionally, patients who used robotic systems experienced a 45% improvement in
motor function and reported a higher level of engagement in their rehabilitation process. These
results align with the broader study findings, demonstrating that robotic technologies provide
superior outcomes by delivering precise, consistent therapy that enhances recovery. The
success of this case study underscores the potential for wider adoption of robotics in
rehabilitation and therapy, offering a promising avenue for improving healthcare outcomes in
the future.

The case study results illustrate the efficacy of robotic systems in improving patient
therapy, especially in complex rehabilitation scenarios like stroke recovery. The success of
robotic exoskeletons in reducing recovery time and improving motor function reinforces the
idea that technology-based interventions can enhance the rehabilitation process by providing
continuous, personalized care. The higher patient satisfaction in this case study further supports
the notion that patients feel more engaged and empowered when they receive therapy that
incorporates innovative technologies. These findings suggest that robotics, when used
alongside traditional methods, can play a key role in transforming the future of patient therapy
and rehabilitation.

The results of this study demonstrate that robotics can significantly increase both the
efficiency and accuracy of patient therapy. Specifically, robotic-assisted therapy led to a 25%
reduction in recovery time, a 30% improvement in treatment accuracy, and a 20% increase in
patient satisfaction. These findings suggest that robots, such as robotic exoskeletons and
rehabilitation devices, enable more precise and consistent therapeutic interventions compared
to traditional methods. The synergy between human healthcare providers and robotic systems
also enhanced the rehabilitation process, providing patients with more personalized and
consistent care. These results underscore the transformative potential of robotic technologies in
improving patient care and operational efficiency within healthcare settings.

When compared to existing literature, the findings align with previous research that
supports the effectiveness of robotics in healthcare. Studies by Thompson et al. (2020) and
Rasmussen et al. (2019) have demonstrated that robotic systems can reduce recovery times and
improve accuracy in surgery and rehabilitation. However, this study provides a broader view
by analyzing the combination of multiple robotic systems in patient therapy, including
exoskeletons, automated rehabilitation tools, and robotic therapy assistants (Boch, 2023).
While some studies have focused on specific technologies, this research highlights how
integrating multiple robotic technologies within a comprehensive therapy model can yield
superior outcomes across different healthcare settings (Vallés-Peris, 2023).

The results signal a shift towards robotics-driven therapy as a central element in
improving healthcare delivery. Robotics in therapy allows for more precise movements,
consistent treatment, and better tracking of patient progress. This improvement in efficiency
and accuracy can result in faster recovery times, fewer errors in treatment, and ultimately,
better health outcomes (Elendu, 2023). These findings also indicate that the adoption of
robotics can alleviate the burden on healthcare workers, allowing them to focus on more
complex aspects of patient care. The effectiveness of robotics in rehabilitation, particularly for
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patients with long-term physical therapy needs, highlights its potential as a standard in modern
therapeutic practices (Breuer, 2023).

The implications of these findings are profound for both healthcare practice and policy.
The integration of robotic systems into therapy can streamline care delivery, reduce costs, and
increase patient satisfaction. By improving the precision of treatment and reducing recovery
times, these technologies offer the potential to revolutionize rehabilitation and therapy,
particularly for patients with chronic conditions. For healthcare providers, the data suggest that
adopting robotics can not only improve clinical outcomes but also enhance workflow
efficiency. Policy makers should consider incentivizing the adoption of robotic systems in
rehabilitation centers and hospitals, as these technologies contribute to higher-quality care and
reduced long-term healthcare costs (Pradhan, 2021).

The results stem from the advanced capabilities of robotics in providing consistent,
personalized therapy that minimizes human error and allows for real-time monitoring of patient
progress (Chen, 2024). Robotic systems can adapt to a patient’s needs more effectively than
traditional methods, offering tailored interventions that enhance treatment accuracy and speed.
These technologies are increasingly integrated into healthcare due to their ability to improve
clinical outcomes and patient engagement. As technology continues to advance, the role of
robotics in healthcare will likely grow, contributing to better care and greater efficiency in
therapy (Khang, 2024).

Looking forward, further research should focus on scaling robotic therapy to broader
healthcare settings and assessing its long-term sustainability in diverse populations. Future
studies should explore how these technologies can be adapted to low-resource settings and the
potential barriers to their widespread adoption, including costs, training requirements, and
regulatory challenges (Al-Hamadani, 2024). Long-term studies will also be necessary to
evaluate the effectiveness of robotic systems over time, determining whether the improvements
observed in recovery times and treatment accuracy can be sustained. Additionally, research
should examine how these systems can be integrated seamlessly into existing healthcare
infrastructures, ensuring that robotics complements rather than replaces human healthcare
providers.

CONCLUSION

One of the key findings of this study is the significant synergistic effect of combining
multiple robotic systems in patient therapy. Unlike previous research that typically examined
the impact of individual robotic technologies, this study demonstrates that integrating robotic
exoskeletons, automated rehabilitation devices, and robotic therapy assistants leads to superior
improvements in both recovery times and treatment accuracy. Specifically, the combined use of
these systems resulted in a 25% reduction in recovery time, a 30% improvement in treatment
accuracy, and a 20% increase in patient satisfaction. These findings suggest that a multi-modal
approach to robotic therapy can be more effective than relying on a single technology, offering
a comprehensive solution to improving patient care and rehabilitation outcomes.

The contribution of this research lies in its holistic evaluation of robotic technologies in
patient therapy. While many previous studies have focused on isolated robotic interventions,
this study integrates various robotic solutions into a unified framework, providing a more
comprehensive understanding of how they work together to enhance therapeutic outcomes. The
quantitative approach used in this research combining objective metrics such as recovery time
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and accuracy with patient satisfaction surveys offers a balanced assessment of robotic systems'
real-world effectiveness. Additionally, this research explores the impact of robotic systems on
healthcare workflow, which provides valuable insights into how these technologies can
streamline care delivery and reduce the burden on healthcare professionals.

A limitation of this study is its focus on short-term outcomes and its limited
generalizability across different healthcare settings. The study primarily measured the
effectiveness of robotic systems over a 6 month period, which may not fully capture the long-
term impact on patient health or healthcare costs. Furthermore, the research was conducted in
healthcare facilities with relatively high technological infrastructure, which may not reflect the
challenges faced in low-resource settings. Future research should focus on longitudinal studies
to assess the sustainability of robotic systems in patient therapy over extended periods and
explore the scalability of these technologies in regions with limited access to advanced
healthcare infrastructure.

The novelty of this study lies in its integrated approach to utilizing multiple robotic
systems within patient therapy. Previous research has typically examined specific technologies
in isolation, such as robotic exoskeletons or tele-rehabilitation systems. This research goes a
step further by analyzing how combining these technologies creates a more comprehensive
solution for improving therapeutic outcomes in rehabilitation. The findings highlight the
importance of interdisciplinary collaboration between engineers, healthcare professionals, and
policymakers in the development and integration of robotic systems. By providing a model for
combining robotics with traditional therapeutic methods, this research contributes to the field
by offering a new framework for robotic-enhanced rehabilitation that can be applied across
various healthcare environments.
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