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Abstract 
The integration of robotic technologies into rehabilitation settings represents a 
transformative phase in healthcare delivery, especially within the context of Malaysia’s 
Fourth Industrial Revolution (4IR) and its national “Health White Paper.” This organizational 
change underscores a strategic shift from traditional rehabilitation methods to technology-
enhanced practices aimed at improving patient outcomes, particularly in stroke recovery. 
Robotic rehabilitation devices, such as exoskeletons and robotic gloves, enable intensive, 
repetitive, and task-specific therapies that are essential for restoring upper and lower limb 
functions. Their role becomes even more critical in addressing therapist shortages and 
accommodating rising patient demands, a challenge further intensified by the COVID-19 
pandemic which highlighted the need for remote rehabilitation solutions. Drawing on 
Weiner’s (2009) Theory of Organizational Readiness for Change, this study explores the dual 
dimensions of change commitment and change efficacy as essential components for 
successful implementation. It discusses the technological, human, and organizational factors 
influencing the adoption of robotic technologies, including leadership support, resource 
availability, staff training, and user acceptance. Key barriers include resistance due to fear of 
depersonalized care and concerns over usability, especially in resource-limited settings. This 
paper emphasizes the importance of a supportive organizational culture, effective 
communication strategies, and continued workforce development to ensure sustainable 
integration. Additionally, it highlights the potential of robotic technologies to revolutionize 
rehabilitation by offering personalized and data-driven care, particularly through home-based 
and telerehabilitation platforms. Ultimately, the integration of robotic technologies aligns 
with Malaysia’s strategic healthcare goals, offering a scalable solution to enhance 
rehabilitation services and expand access. Future research and policy efforts should focus on 
cost-effectiveness, accessibility, and building collaborative ecosystems between stakeholders 
to maximize the transformative potential of these technologies in advancing national and 
global rehabilitation standards. 
Keywords: Robotic Rehabilitation, Organizational Change, Healthcare Innovation, Fourth 
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Introduction 
The Fourth Industrial Revolution (4IR) introduces major transformations across various 
sectors, including healthcare in Malaysia. Malaysia's "Health White Paper" initiated by former 
Health Minister Khairy Jamaluddin outlines a strategic blueprint to transform its healthcare 
system to meet the challenges and leverage the opportunities presented by 4IR (National 
Fourth Industrial Revolution Policy, 2021). This transformation signifies a pivotal phase of 
organizational change, where traditional healthcare methodologies are augmented with 
advanced technological solutions, promising to enhance healthcare outcomes significantly 
(Health White Paper for Malaysia, 2023). Organizational change refers to the deliberate and 
methodical evolution within a business's structure, operations, or culture that is carried out 
to effectively address shifts in the market or internal challenges. This type of change is 
intended to ensure the long-term success and sustainability of an organization by adapting its 
processes, workforce, and technological systems to meet its strategic goals (Weiner, 2009). 
Organizational change, in this context, refers to the process by which rehabilitation facilities 
modify their operations, strategies, structures, and technologies to incorporate robotic 
devices that assist in patient care and therapy.  
 
Robotic technologies in rehabilitation, are robotic devices that are designed to be worn by 
patients, improving or restoring their ability to move and perform daily functional activities. 
Such technologies can significantly enhance therapy's effectiveness and reach by supporting 
therapists in delivering uniform training over prolonged durations and gathering data for 
monitoring progress (Jeffrey et al., 2016; Giuk, Lee., 2022, Beatrice et al., 2023). The 
integration of robotic technologies in rehabilitation settings is not just a technological 
upgrade but a significant organizational change that has profound implications for patient 
care, therapist roles, and overall healthcare service delivery. This change is propelled by the 
increasing demand for more efficient, effective, and patient-centered rehabilitation 
therapies. The significance of this topic lies in its potential to drastically improve patient 
outcomes, enhance the quality of care for individuals with mobility impairments, and 
optimize the utilization of healthcare resources. It aligns with the Health White Paper's 
objectives to tackle the complex health challenges of the 21st century, including the use of 
technology to advance healthcare delivery and outcomes (Health White Paper for Malaysia, 
2023). 
 
According to Johnson and colleagues (2019), the Global Burden of Disease Stroke Statistics 
Worldwide Survey in 2016 revealed a concerning projection for Malaysia. By 2040, it's 
estimated that one in four Malaysians will experience a stroke if preventive measures are not 
implemented. These strokes often lead to enduring physical impairments, requiring ongoing 
rehabilitation interventions. Therefore, there is a necessity for the advancement of robotic 
technologies in rehabilitation settings, especially for addressing upper and lower limb 
impairments following a stroke, within the present healthcare landscape in Malaysia. The 
relevance of this organizational change is to align with Malaysia’s commitment to the 4IR, 
which emphasizes the importance of adopting advanced technologies to improve societal 
well-being (National Fourth Industrial Revolution Policy, 2021). Impairments in upper limb 
function affect a considerable proportion of stroke survivors, impacting their daily activities 
and overall quality of life, while impairments in lower limb function affect mobility and 
independence (Pollock et al., 2014). Emerging robotic technologies in rehabilitation, such as 
robotic gloves for upper limbs and lower limb exoskeletons introduce a potential shift in the 
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approach to stroke rehabilitation. These technologies offer a mechanism for intensive, 
repetitive, task-specific training that is crucial for motor recovery, potentially increasing the 
effectiveness of rehabilitation interventions (Lo et al., 2010; Beatrice et al., 2023). 
Additionally, they provide opportunities for more accessible rehabilitation, including options 
for home-based therapy via telerehabilitation (Tiara et al., 2018; Hemanth et al., 2021) that 
can enhance patient engagement and adherence to treatment plans. The capacity of these 
devices to deliver immediate feedback and performance analysis provides valuable 
information, enabling the customization of therapy to meet individual patient needs (Aprile 
et al., 2016). 
 
The importance of robotic technologies has become increasingly apparent with the onset of 
the COVID-19 pandemic, which accelerated the move towards remote rehabilitation services. 
This adaptation was essential in maintaining access to rehabilitation care while adhering to 
preventive measures against the virus. Home-based robotic rehabilitation with 
telerehabilitation frameworks can effectively monitor patient progress remotely and enhance 
patient engagement during the COVID-19 outbreak (Tiara et al., 2018; Hemanth et al., 2021). 
The pandemic underscored the critical role of technology in facilitating ongoing access to 
essential therapy services, marking a transition towards a healthcare model that integrates 
technology and patient care for more effective rehabilitation outcomes.  Moreover, in an era 
where the healthcare sector is constantly striving for innovation to meet the evolving needs 
of patients, the role of robotic technologies cannot be overstated. These technologies also 
represent a promising solution to the growing challenges in rehabilitation services, such as 
the therapist shortage and increasing patient loads (Katherine et al., 2005; Karen et al., 2017; 
Anette et al., 2021). 
 
Literature Review 
The Theory of Planned Behaviour (TPB) proposed by Ajzen (1991) explains intentional 
behaviour through attitudes, subjective norms, and perceived behavioural control, providing 
a strong basis for understanding decision-making processes. Complementing this, the 
Technology Acceptance Model (TAM) by Davis (1989) focuses on perceived usefulness and 
perceived ease of use, making it a practical framework for predicting technology adoption, 
and together, these models offer a robust lens for examining the behavioural and 
technological dimensions of this study. 
 
Integrating robotic technologies into rehabilitation settings, especially for stroke recovery, 
involves a multifaceted process influenced by a range of factors. These factors can be broadly 
categorized into organizational, human, and technological elements, each contributing to the 
complexity and outcomes of the integration process.  From an organizational perspective, 
readiness for change, encapsulated in the commitment to and efficacy of implementing new 
practices, is critical (Weiner et al., 2009; Julien et al., 2015). Organizations with a culture of 
innovation and continuous improvement are more adept at incorporating robotic 
technologies. The availability of resources, both financial and human, cannot be overstated. 
The initial investment and ongoing maintenance costs, coupled with the need for skilled 
personnel to operate these technologies, present significant challenges to widespread 
adoption. Leadership plays a vital role in this process, with proactive support from 
management being essential for overcoming barriers and facilitating the smooth integration 
of new technologies (Donal et al., 2010; Anette et al., 2021). 
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On a human level, the attitudes and perceptions of both therapists and patients towards 
robotic technologies significantly influence their acceptance and use. Positive attitudes, 
driven by an awareness of the potential benefits of these technologies, can enhance 
acceptance (Ananda et al., 2012).  Conversely, resistance, potentially rooted in concerns over 
technology replacing human touch or skepticism about the effectiveness of these devices, can 
impede their adoption (Tiara et al., 2018; Jure et al., 2018). Training and developing 
competence among healthcare professionals are indispensable for ensuring the effective use 
of wearable robotic technologies. Comprehensive training programs that build proficiency 
and confidence in using these devices are essential for their successful integration into 
rehabilitation practices. 
 
Technologically, the usability and compatibility of robotic technologies with existing 
rehabilitation protocols are paramount. Devices that seamlessly integrate into current 
practices and require minimal adjustment to established therapeutic routines are more likely 
to be adopted. Usability, characterized by ease of use and minimal training requirements, 
significantly impacts staff and patient acceptance of these technologies (Karen et al., 2017; 
Marlena et al., 2022). The strong evidence supporting the benefits of robotic technologies, 
including their role in enhancing patient outcomes and their effectiveness in promoting motor 
learning and recovery after a stroke, presents a persuasive argument for incorporating these 
devices into rehabilitation services (Lo et al., 2010, Beatrice et al., 2023). 
 
Overview of a Theory 
The Theory of Organizational Readiness for Change, developed by Weiner in 2009, offers a 
comprehensive framework that is highly pertinent to the topic of integrating robotic 
technologies in rehabilitation settings. This theory posits that the readiness of an organization 
for change is a critical antecedent to the successful implementation of new processes, 
technologies, and practices within healthcare environments. Organizational readiness, as 
defined by Weiner (2009), encompasses two key components of change commitment and 
change efficacy. 
 
Change Commitment 
Change commitment refers to the organizational members’ shared resolve to implement new 
technologies or practices (Weiner, 2009). In the context of integrating robotic technologies in 
rehabilitation settings, change commitment would manifest in a collective determination 
among healthcare professionals, administrators, and stakeholders to adopt and utilize these 
advanced tools for stroke rehabilitation. The commitment is driven by a recognition of the 
potential benefits that such technologies can offer in enhancing patient care, improving 
therapy outcomes, and addressing challenges in rehabilitation processes. 
 
Change Efficacy 
Change efficacy, on the other hand, pertains to the shared belief within an organization in its 
collective capability to execute the change effectively. This involves the confidence of the 
rehabilitation team in their ability to learn, adapt, and proficiently use robotic technologies in 
treatment protocols. It also encompasses the organization's capacity to train staff, manage 
the logistical aspects of technology integration, and overcome barriers to change. Efficacy is 
bolstered by prior successes with technological innovations, available resources, and the 
support provided for the change process (Weiner, 2009). 
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The Theory of Organizational Readiness for Change is particularly relevant to the integration 
of robotic technologies in rehabilitation settings for several reasons. First, it highlights the 
importance of a supportive organizational culture and climate that values innovation and 
continuous improvement. Organizational culture can significantly affect the resistance, 
especially in settings less supportive of innovation or lacking in leadership endorsement for 
new technologies (Tiara et al 2018).  Second, it underscores the necessity for effective 
communication strategies to build consensus and foster a positive attitude toward change 
among all organizational members. Lastly, it acknowledges the challenges and uncertainties 
associated with implementing new technologies and proposes a structured approach to 
managing these complexities through planning, training, and evaluation. 
 
Discussion 
The integration of robotic technologies into rehabilitation practices, especially for stroke 
recovery, has gained attention within the healthcare sector. This focus is driven by the 
potential of such technologies to transform rehabilitation services by offering more 
personalized, efficient, and accessible care options. The literature review reveals a consensus 
on the benefits of robotic technologies, including their capacity to enhance patient outcomes 
and address broader challenges such as therapist shortages and increasing patient demands. 
However, the transition toward incorporating these advanced technologies requires 
navigating a complex landscape of technological, organizational, and human factors.  A key 
similarity across studies is the acknowledgment of the effectiveness of robotic technologies 
in improving the rehabilitation process. Technologies such as robotic gloves for upper limbs 
and lower limb exoskeletons are recognized for their potential to improve motor recovery, 
offer intensive, repetitive, task-specific training, and ultimately, enhance patient outcomes 
(Jeffrey et al., 2016; Karen et al., 2017). This is further highlighted by the increased need for 
such technologies in the wake of the COVID-19 pandemic, which has underscored the 
importance of remote and accessible rehabilitation services. Robotic technologies, by 
facilitating home-based and telerehabilitation services, have emerged as essential tools in 
ensuring continuity of care during such global health emergencies (Hemanth et al., 2021).  
 
On the other hand, differences in the literature stem from the varied perceptions of readiness 
and the challenges associated with the adoption of these technologies. While some 
researchers point to concerns over the depersonalization of care, others emphasize structural 
barriers such as insufficient resources, lack of training, and inadequate support from 
organizational leadership as significant impediments to technology integration (Tiara et al., 
2018, Anette et al., 2021). There's a divergence in strategies recommended for integrating 
robotic technologies into rehabilitation settings. While some emphasize the need for 
fostering a culture of innovation and continuous improvement, others focus on the technical 
aspects, such as improving the usability and compatibility of robotic devices with existing 
rehabilitation protocols (Anette et al., 2021; Beatrice et al., 2023).  Future studies could 
explore specific strategies that enhance organizational readiness for change, examining 
successful case studies within Malaysia and other countries undergoing similar technological 
transformations in healthcare. Understanding the barriers to organizational change and the 
factors that facilitate a smoother integration of technology into healthcare practices would 
be invaluable. Additionally, future research should collaborate with technology companies in 
prioritizing developing more affordable and adaptable robotic devices. This is particularly 
crucial for ensuring seamless integration into existing rehabilitation protocols, especially in 
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smaller, rural hospitals. The focus should be on innovation that reduces costs without 
compromising the quality of care, making advanced rehabilitation accessible to a broader 
segment of the Malaysian population.  
 
Strategic investments and funding models must be developed to support the adoption of 
robotic technologies in rehabilitation settings. This includes subsidies for healthcare 
providers, incentives for technology developers, and financial support for patients requiring 
these interventions. Additionally, longitudinal studies assessing the long-term outcomes and 
cost-effectiveness of robotic-assisted rehabilitation are essential. Such research can provide 
evidence to support policy decisions and healthcare investments, demonstrating the value of 
robotic technologies in improving patient outcomes and overall healthcare system efficiency.  
Organizations are recommended to promote lifelong learning among employees, ensuring 
they possess the necessary skills and knowledge to leverage robotic technologies effectively. 
This can be achieved through continuous education and hands-on training sessions through 
workshops. Cultivating an organizational culture that values innovation and involving 
employees in decision-making processes can help mitigate resistance to change. Effective 
communication and providing ample support in terms of resources and technical assistance 
are also important for the successful adoption of robotic technologies in rehabilitation 
settings.  By addressing these aspects, healthcare organizations can maximize the potential 
benefits of robotic technologies in rehabilitation. This effort sets the stage for these 
technologies to become a standard part of rehabilitation services, ultimately aiming to 
improve the quality and accessibility of patient care. 
 
Conclusion 
Integrating robotic technologies into rehabilitation settings marks a significant shift in 
healthcare, aiming to notably improve patient care. This transition requires a multifaceted 
strategy, emphasizing the importance of organizational readiness, commitment to 
innovation, and the creation of a supportive and inclusive environment. By adopting this 
approach, healthcare organizations are well-equipped to effectively manage the adoption of 
these advanced technologies. This initiative is expected to normalize the use of robotic 
technologies in rehabilitation services, thereby enhancing the quality of care and making it 
more accessible to patients.  This move towards integrating advanced rehabilitation 
technologies aligns with Malaysia’s broader goals for healthcare transformation and positions 
the country as a leader in adopting innovative, technology-driven rehabilitation practices in 
the era of the Fourth Industrial Revolution. This significant shift towards advanced 
rehabilitation methods is poised to address the challenges of improving patient outcomes and 
making efficient use of healthcare resources. 
 
To fully achieve its transformation objectives and become a leader in this technological 
advance, Malaysia needs to focus on several key areas. Future research should focus on 
assessing the long-term effectiveness of robotic-assisted rehabilitation, finding cost-effective 
ways to make these technologies more accessible, and developing training programs to 
prepare the workforce. Additionally, policy efforts should aim to create supportive regulatory 
frameworks, encourage technological innovation, and promote partnerships between the 
public and private sectors to ensure the smooth integration of these technologies into the 
healthcare system. By concentrating on these essential areas, Malaysia can leverage the full 
potential of robotic technologies in rehabilitation, representing a significant advancement in 
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its commitment to providing high-quality, accessible healthcare services. This progress not 
only benefits the nation’s healthcare system but also sets Malaysia as an example of 
innovative healthcare solutions on the global stage. 
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