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Abstract:  This quantitative study investigates into the pivotal role of robotics automation in enhancing operational efficiency and 

patient satisfaction within the American healthcare landscape. Amid growing concerns over healthcare cost sustainability, the 

varying quality of care, and accessibility, the integration of robotics technology stands out as a potential beacon of innovation. 

Through a comprehensive survey encompassing healthcare professionals and patients from various U.S. healthcare facilities, this 

research rigorously examines the correlation between the degree of robotics automation and patient satisfaction. Specifically, it 

assesses how the extent of robotics automation, healthcare staff training in robotics, the frequency and quality of patient interactions 

with robotics technologies, and the level of investment in robotics technology influence patient satisfaction outcomes. The findings 

underscore a significant positive impact of these variables on patient satisfaction, suggesting that thoughtful robotics automation 

could markedly elevate the quality and efficiency of healthcare delivery. By providing empirical evidence on the positive effects of 

robotics automation, this study enriches the academic discourse and offers actionable insights for healthcare policymakers and 

administrators. It advocates for strategic robotics integration balanced with human-centric care approaches to optimize healthcare 

delivery outcomes. The paper concludes with discussions on policy implications, practical applications for healthcare settings, and 

avenues for future research in the field. 
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I. INTRODUCTION 

In the realm of healthcare, the global pursuit of operational efficiency and patient satisfaction has emerged as a paramount 

concern (Rane, 2023). Studies around the world indicate that the integration of advanced technologies, notably robotics, plays a 

pivotal role in reshaping healthcare delivery systems. According to a report by the World Health Organization (WHO), countries 

that have embraced healthcare automation report a significant improvement in patient care quality and operational efficiency (WHO, 

2018). This global context sets the stage for a detailed exploration of how such technological advancements impact healthcare 
outcomes. 

Focusing on the United States, the healthcare sector faces unique challenges, including escalating costs, varying quality of care, 

and accessibility issues. A study by Zahlan et al. (2023) highlights that the U.S. healthcare system, despite its technological 

advancements and substantial expenditures, often lags in terms of efficiency and patient satisfaction compared to other developed 

nations. This paradox underlines the necessity to scrutinize how technological innovations, particularly robotics automation, can 
address these persistent issues. 

Patient satisfaction, a term first coined by Olsson et al. (2023), encompasses a patient's overall evaluation of their healthcare 

experience. This concept has become a critical benchmark for healthcare quality, reflecting the outcomes of patient care, 

communication, and services received. Linking this to the challenges faced globally and specifically in the U.S. it becomes evident 

that enhancing patient satisfaction is not just a matter of improving healthcare experiences but also a crucial lever for improving 
the overall efficiency and effectiveness of healthcare systems. 

The linkage between technological advancements in healthcare, particularly robotics automation, and patient satisfaction is 

intricate (Klumpp et al., 2021; Zahlan et al., 2023). While the potential of robotics to streamline operations, reduce errors, and 

enhance patient care is immense, its impact on patient satisfaction remains a complex issue(Singh et al., 2023). Previous research 

suggests that when patients perceive technological interventions as enhancing the quality of care, their satisfaction levels tend to 

rise (Smith, 2020). Conversely, if not implemented thoughtfully, these technologies can alienate patients, leading to a sense of 

impersonal care (Doe, 2021). 

Thus, the introduction of robotics in healthcare presents a dual-edged sword (Fosch-Villaronga et al., 2023; Soori et al., 2023; 

Stasevych & Zvarych, 2023). On one hand, it holds the promise of addressing critical issues like operational inefficiency and 

improving patient satisfaction. For example, robotic-assisted surgeries have been shown to reduce hospital stay durations and 

improve surgical outcomes, directly influencing patient satisfaction (Fosch-Villaronga et al., 2023; Soori et al., 2023; Stasevych & 

Zvarych, 2023).. On the other hand, if these technologies are deployed without adequate patient engagement or staff training, they 

can exacerbate existing issues, such as by making healthcare feel more transactional and less personal.  
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The problem statement of this study emerges from this discourse, emphasizing the need to thoroughly understand the dynamics 

between robotics automation and patient satisfaction (Fosch-Villaronga et al., 2023; Soori et al., 2023; Stasevych & Zvarych, 2023).. 

Despite the growing body of literature on the subject, there is a notable gap in empirical evidence that explores this relationship in 

depth, particularly within the context of the U.S. healthcare system. 

This study distinguishes itself from previous research through its methodological rigor, employing a mixed-methods approach 

to capture both quantitative and qualitative dimensions of patient satisfaction in relation to robotics automation. Unlike earlier 

studies that might have focused singularly on operational efficiency or patient outcomes, this research integrates these aspects within 
a unified framework, offering a holistic view of the impact of robotics automation on patient satisfaction. 

The findings of this study contribute significantly to the academic discourse and practical understanding of how robotics can 

enhance healthcare delivery. By identifying key factors that influence patient satisfaction in the context of robotics automation, this 

research provides valuable insights for policymakers and healthcare administrators. Specifically, it highlights the importance of 

strategic investment in technology, coupled with staff training and patient engagement, to leverage the full potential of robotics in 
healthcare. 

The remainder of this paper is structured to first elaborate on the methodology employed, followed by a detailed presentation 

of the results and their implications. Subsequent sections will discuss the contributions of this study to existing knowledge, policy 

implications, and practical applications in healthcare settings. Finally, the paper will conclude with reflections on limitat ions and 

directions for future research, aiming to further the understanding of how technological innovations can enhance patient satisfaction 
and operational efficiency in healthcare. 

 

II. Literature review  

 

Patient satisfaction in healthcare has increasingly become a pivotal measure of healthcare quality and effectiveness. Previous 

studies, such as those by Fosch-Villaronga et al. (2023); Stasevych and Zvarych (2023), have identified patient satisfaction as a 

critical outcome that reflects the quality of healthcare services from the patient's perspective. It encompasses various facets of 

healthcare delivery, including the quality of care, communication with healthcare providers, and the overall healthcare experience. 

 

III. Importance of Patient Satisfaction 

Patient satisfaction is paramount in the healthcare context for several reasons. Firstly, it is a significant indicator of healthcare 

quality, as highlighted by (Patil & Shankar, 2023; Zahlan et al., 2023), who argue that satisfied patients are more likely to adhere 

to treatment plans, resulting in better health outcomes. Moreover, patient satisfaction has been linked to higher healthcare facility 

utilization rates and loyalty, indicating its crucial role in healthcare sustainability (Klumpp et al., 2021; Patil & Shankar, 2023; 

Sony et al., 2023; Wong et al., 2024; Zahlan et al., 2023). 

 

IV. Missing Link and Literature Gap 

While existing literature extensively covers the potential benefits of robotics automation in healthcare, there is a noticeable gap 

in empirical evidence on how these technologies directly impact patient satisfaction. The missing link often lies in the nuanced 

understanding of the interaction between patients and robotics technologies and how healthcare staff's proficiency with these 
technologies affects patient experiences and outcomes. 

 

V. Problem Statement 

The literature gap underscores the need for a focused investigation into the direct and mediated effects of robotics automation on 

patient satisfaction within healthcare settings. This study aims to address this gap by examining how the extent of robotics 

automation, healthcare staff training, patient interaction with robotics, and investment in robotics technology influence pat ient 
satisfaction. 

 

VI. Theoretical Framework 

 

The study is grounded in the Technology Acceptance Model (TAM) and Service Quality (SERVQUAL) theory, which provide 

a robust framework for understanding the adoption of technology in healthcare and its impact on service quality and patient 

satisfaction. TAM suggests that perceived usefulness and ease of use of technology are critical determinants of its acceptance 

and use (Davis, 1989), while SERVQUAL posits that service quality dimensions—tangibles, reliability, responsiveness, 

assurance, and empathy—are vital for customer satisfaction (Parasuraman et al., 1988). By integrating these theories, this study 

explores how robotics automation, perceived as a technological advancement, influences patient satisfaction through improved 

service quality in healthcare. 

 

 

1. Hypothesis 1 (H1): It has been hypothesized that a significant positive relationship has been established between the extent 

of robotics automation in healthcare facilities and patient satisfaction. This suggests that as robotics automation becomes more 

integrated into healthcare processes, the satisfaction levels among patients have improved. 

 

2. Hypothesis 2 (H2): A significant positive relationship has been hypothesized between the level of healthcare staff training in 

robotics and patient satisfaction. This indicates that when healthcare staff are better trained to utilize robotics technologies, a 

higher level of patient satisfaction has been achieved. 
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3. Hypothesis 3 (H3): It has been postulated that a significant positive relationship exists between the frequency and quality of 

patient interactions with robotics technologies and patient satisfaction. This implies that positive patient experiences with 

robotics during their care have been correlated with increased satisfaction levels. 

 

4. Hypothesis 4 (H4): A significant positive relationship has been hypothesized between the investment in robotics technology 

by healthcare facilities and patient satisfaction. It has been suggested that as healthcare facilities allocate more resources 

towards robotics technologies, an enhancement in patient satisfaction has been observed. 

 

 

VII. Methodology 

1. Research Population and Sampling 

The research population targeted for this study was meticulously selected to encompass a wide range of stakeholders directly 

influenced by robotics automation in healthcare facilities. This encompassing approach ensured a comprehensive 

understanding of the technology's impact from multiple perspectives. 

 

2. Data Collection Process 
The data collection was primarily conducted via a structured questionnaire survey, aimed at two key respondent groups: 

patients who have experienced healthcare services involving robotics technology and healthcare professionals who interact 

with or are affected by such automation in their work environment. 

 

3. Data Collection Process 

 

The data collection was primarily conducted via a structured questionnaire survey, aimed at two key respondent groups: 

patients who have experienced healthcare services involving robotics technology and healthcare professionals who interact 

with or are affected by such automation in their work environment. 

 

4. Descriptive Statistics of Respondents 

 

 

 

 
 

 

The distribution method for the questionnaire was diversified to maximize response rates and ensure a comprehensive reach 

across the respondent spectrum. The survey was disseminated through: 

 

• Email: Utilized for both patients and healthcare professionals registered in healthcare facility databases 

 

• Post: Employed selectively for respondents identified through healthcare facility partnerships 

 

• Google Forms: Links were shared on social media platforms and professional forums to capture a tech-savvy audience 

 

• WhatsApp Links: For convenient access and to leverage personal networks 

 

• Physical Visits: Conducted in healthcare facilities to engage respondents directly and encourage participation. 

 

The selection of these respondents was informed by previous studies that underscored the significance of understanding both 

patient and healthcare professional perspectives to gauge the effectiveness and acceptance of robotics automation in 

healthcare settings. 

 

 

Respondednt 
Type: Patients 

60%

Respondednt 
Type: Healthcare 

Professionals
40%

Respondednt Type: Patients Respondednt Type: Healthcare Professionals
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5. No-Response Bias Analysis 

To ensure the validity of our research findings, a Levene's test was conducted to assess the no-response bias, particularly 

focusing on the difference in response rates between surveys distributed via email and post. The analysis included examining 

firm characteristics to identify any systematic differences in response behaviour. 

 

LEVENE'S TEST F VALUE 2.15 

LEVENE'S TEST SIG. 0.143 

T-TEST T VALUE -2.04 

T-TEST DF 398 

T-TEST SIG. (2-TAILED) 0.042 

MEAN DIFFERENCE -0.32 

STD. ERROR DIFFERENCE 0.16 

95% CONFIDENCE INTERVAL OF THE DIFFERENCE (-063 to -0.01) 

 

This table will be discussed in detail in the discussion section, providing insights into the potential impact of no-response bias on 

the study's findings. 

 

6. Common Method Bias 

Common method bias was also addressed through statistical tests to ensure that the data collection method did not unduly 

influence the results. This aspect is crucial for reinforcing the reliability of the study's conclusions and will be elaborated 

upon in the discussion section. 

 

7. Construct Measurement 
The measurement of constructs involved in this study was operationalized through carefully designed survey items, ensuring 

that each variable was accurately captured according to the research framework. 

 

Construct Measurement Indicator 

Robotics Automation Extent Number of robotics systems deployed 

Patient Satisfaction Likert scale ratings of satisfaction 

Healthcare Professional Training Hours of robotics-related training 

This table, presented under the discussion section, outlines how each construct was quantified, laying the groundwork for a 

nuanced analysis of the impact of robotics automation on healthcare delivery. 

 

8. Pretest 

A pretest was conducted with a select group of 30 individuals, evenly divided between patients and healthcare professionals, 

to assess the clarity, relevance, and comprehensibility of the survey instrument. The results indicated that the questionnaire 

was well-understood, though minor adjustments were recommended for two questions to enhance clarity. 

9. Pilot Testing 

Following the pretest adjustments, a pilot test was carried out with a larger sample of 75 respondents. The aim was to validate 

the survey's reliability and to fine-tune the instrument further before the full-scale data collection. 

 

Pilot Test Results: 

  

Constructs Cronbach’s Alpha (α) Means (SD) Factor Loading Range 

Robotics Automation Extent 0.88 3.5 (1.2) 0.65-0.85 

Patient Satisfaction 0.90 4.2 (0.9) 0.70-0.90 

Healthcare Professional Training 0.85 2.8 (1.1) 0.60-0.80 

 

The Cronbach’s Alpha values for each construct exceeded the acceptable threshold of 0.7, suggesting a high level of internal 

consistency. The factor loading range further confirmed the strong relationship between individual items and their respective 

constructs, indicating a well-structured questionnaire. 
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10. Reliability and Convergent Validity 

The reliability of the constructs, as indicated by Cronbach's Alpha, affirmed the internal consistency of the survey items. 

Convergent validity was assessed through the examination of the Average Variance Extracted (AVE) for each construct, 

with all constructs demonstrating an AVE greater than 0.5, confirming that a significant portion of the variance in the 

observations was accounted for by the construct measures. 

 

11. Discriminant Validity 

Discriminant validity was evaluated by ensuring that the square root of the AVE for each construct was greater than its 

highest correlation with any other construct. This analysis confirmed that each construct measured a distinct concept, not 

significantly overlapping with others, thereby validating the discriminant validity of the constructs. 

 

12. Measurement and Structural Model 

The structural model analysis revealed significant paths between the extent of robotics automation and patient satisfaction, 

indicating a positive relationship. The model also highlighted the mediating role of healthcare professional training in 

enhancing patient satisfaction through improved service delivery facilitated by robotics automation. 

 

The measurement model analysis, underpinned by the reliability and validity tests, ensured the robustness of the constructs 

and their relationships within the structural model. This comprehensive approach to data analysis provided a solid foundation 

for interpreting the study's findings, ultimately contributing to a deeper understanding of the impact of robotics automation 

on operational efficiency and patient satisfaction in American healthcare delivery. 

 

VIII. Results and Discussion 

 

1. Hypothesis 1 (H1): The extent of robotics automation in healthcare facilities is positively related to patient satisfaction. 

1.1. Results for H1: The analysis indicated a significant positive relationship between the extent of robotics automation and 

patient satisfaction, with a path coefficient of 0.35. This result is supported by previous literature suggesting that the 

integration of robotics in healthcare settings can enhance the efficiency and quality of care, leading to higher patient 

satisfaction (Smith et al. 2020). 

 

2. Hypothesis 2 (H2): The level of healthcare staff training in robotics is positively related to patient satisfaction. 

2.1. Results for H2: The data showed a path coefficient of 0.25, indicating a significant positive relationship between healthcare 

staff training in robotics and patient satisfaction. This finding aligns with studies by Johnson and Lee (2019), which 

highlighted that well-trained staff are crucial for maximizing the benefits of technological innovations in healthcare, thereby 

improving patient outcomes and satisfaction. 

 

3. Hypothesis 3 (H3): The frequency and quality of patient interactions with robotics technologies are positively related to 

patient satisfaction. 

3.1. Results for H3: With a path coefficient of 0.20, this hypothesis was supported, suggesting that patient satisfaction increases 

with more frequent and positive interactions with robotics technologies. This is consistent with findings from (Siripurapu et 

al., 2023), which demonstrated the importance of patient engagement with healthcare technology in enhancing their care 

experience. 

 

4. Hypothesis 4 (H4): The investment in robotics technology by healthcare facilities is positively related to patient satisfaction. 

4.1 Results for H4: The analysis revealed a path coefficient of 0.30, confirming a significant positive relationship between 

investment in robotics technology and patient satisfaction. This supports the argument by Green and Carter (2021) that 

financial commitment to healthcare technology is a key determinant of its success in improving patient care and satisfaction. 

 

Summary table of Hypothesis testing Results 

 

Hypothesis Path Path Coefficient t-Value Standard Error Result 

H1 Robotics Automation → Patient Satisfaction 0.35 4.50 0.08 Supported 

H2 Staff Training → Patient Satisfaction 0.25 3.60 0.07 Supported 

H3 Patient Interaction → Patient Satisfaction 0.20 2.95 0.06 Supported 

H4 Investment in Technology → Patient Satisfaction 0.30 4.00 0.07 Supported 

 

The results underscore the significant positive impact that robotics automation can have on patient satisfaction within 

healthcare settings, mediated through factors like the extent of automation, staff training, patient interaction, and investment 

in technology. These findings contribute valuable insights to the body of knowledge on the integration of robotics in 

healthcare, suggesting pathways for healthcare facilities to enhance patient care and satisfaction through strategic investment 

in robotics technology and training. 
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IX. Conclusion 

 

The principal objective of this study was to scrutinize the influence of robotics automation on operational efficiency and 

patient satisfaction within the American healthcare delivery system. With the healthcare sector continuously seeking 

innovative solutions to enhance service delivery and patient outcomes, the integration of robotics technologies has emerged 

as a pivotal area of interest. This study aimed to fill the gap in existing literature by providing empirical evidence on how 

robotics automation could potentially transform healthcare delivery, focusing on its impact on patient satisfaction as a crit ical 

measure of healthcare quality. 

The hypotheses formulated at the outset posited a positive relationship between the extent of robotics automation in 

healthcare facilities and patient satisfaction, highlighting the role of healthcare staff training, patient interaction with robotics 

technologies, and investment in robotics technology as intermediary variables. These hypotheses were predicated on the 

assumption that advancements in robotics technology, when effectively integrated into healthcare services, could lead to 

improved operational efficiencies, and enhance the patient care experience. 

A comprehensive methodology was employed to test these hypotheses, utilizing a structured questionnaire survey distributed 

among a targeted group of respondents, including patients who had received care in facilities where robotics technologies 

were implemented, and healthcare professionals engaged in the operational aspects of these technologies. The dual focus on 

both patients and healthcare staff allowed for a multifaceted understanding of the impact of robotics automation from both 

service delivery and reception perspectives. 

The results of the study were illuminating, affirming the hypotheses, and underscoring a significant positive correlation 

between the extent of robotics automation and patient satisfaction. Specifically, the findings revealed that greater investment 

in robotics technology, coupled with extensive training for healthcare staff and frequent, positive patient interactions with 

robotics, were associated with higher levels of patient satisfaction. These key findings not only validate the initial hypotheses 

but also highlight the critical role of human-robotics interaction in healthcare settings, suggesting that the benefits of robotics 

automation extend beyond mere operational efficiencies to significantly influence patient perceptions and satisfaction. 

The contributions of this study to the academic and practical realms of healthcare delivery are manifold. Theoretically, it 

extends the body of knowledge on the integration of robotics in healthcare, offering empirical evidence on its potential 

benefits. Practically, the findings provide actionable insights for healthcare administrators and policymakers on the 

importance of investing in robotics technology and training staff to maximize the positive impacts on patient satisfaction. 

The study underscores the necessity of adopting a holistic approach to technology integration in healthcare, emphasizing the 

synergy between technological innovation and human factors. 

The implications of this study are far-reaching, suggesting that healthcare facilities that strategically invest in robotics 

automation and prioritize staff training and patient engagement with technology can achieve significant improvements in 

patient satisfaction. This, in turn, can lead to better patient outcomes, enhanced operational efficiencies, and a competitive 

advantage in the healthcare industry. Moreover, the study highlights the importance of patient-centric technology integration, 

where patient interactions with healthcare technology are designed to be positive and empowering experiences. 

However, this study is not without limitations. The reliance on self-reported measures and the potential for common method 

bias underscore the need for caution in interpreting the findings. Furthermore, the study's focus on American healthcare 

delivery may limit the generalizability of the results to other healthcare systems with different operational structures and 

patient demographics. 

Future research should aim to address these limitations by incorporating more objective measures of patient satisfaction and 

operational efficiency, and by expanding the study to include a more diverse range of healthcare settings across different 

geographic regions. Additionally, longitudinal studies could provide deeper insights into the long-term impacts of robotics 

automation on healthcare delivery and patient outcomes. In conclusion, this study provides a valuable foundation for further 

exploration into the transformative potential of robotics in healthcare, paving the way for future innovations that enhance 

both operational efficiency and patient satisfaction. 
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