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Abstract

This qualitative study explores healthcare professionals’ experiences with advanced technology
integration in a tertiary hospital, focusing on its benefits, challenges, and impact on clinical
practice. Semi-structured interviews with 20 participants, analyzed through thematic analysis,
revealed three key themes: enhanced efficiency and quality of care, challenges in technology
integration, and impact on patient interaction and collaboration. Participants highlighted
improved access to patient data and error reduction but reported increased workload, insufficient
training, and reduced patient interaction as significant challenges. Findings underscore the need
for user-centered design, robust training, and strategies to balance technology with human-
centered care to optimize outcomes.
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Introduction

The integration of advanced technologies into tertiary healthcare settings has significantly transformed
clinical workflows, patient care, and the professional experiences of healthcare providers. These
innovations, while promising numerous benefits such as improved efficiency and accuracy in patient
management, also pose challenges that may impact care delivery and the well-being of medical staff
(Jarva, E., Oikarinen et al., 2022). Understanding the dual impact of these technologies is essential for
optimizing their implementation in healthcare systems.

A study in Finland explored healthcare professionals' perceptions of digitalization in their work
environments, revealing that while digital tools enhanced specific aspects of care, they also introduced
complexities such as increased workload and reduced interaction time with patients (Jarva, E., Oikarinen
et al., 2022). Similarly, research conducted in Malaysia on the implementation of Hospital Information
Systems (HIS) identified critical factors influencing successful adoption, including system usability,
training adequacy, and the quality of hardware and software systems. The findings underscored that the
strengths and weaknesses of each hospital play a pivotal role in the integration of advanced technologies,
ultimately affecting patient care outcomes (Ismail et al., 2010).
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The role of “champions”—individuals who actively support and promote technological innovations—
has also been highlighted as critical in ensuring the success of advanced technology integration. A
systematic review emphasized that champions mitigate resistance, provide training, and ensure
alignment between the technology and clinical needs (George et al., 2021). These efforts are essential in
bridging the gap between technological advancements and their practical application in clinical
environments.

Given the rapid evolution of healthcare technologies, understanding their impact on professionals’ daily
practices, interprofessional collaborations, and interactions with patients is crucial. Qualitative research
exploring these dynamics can provide valuable insights to inform strategies for more effective and
human-centered technology adoption. This study aims to investigate healthcare professionals’
experiences with advanced technology integration in tertiary care, focusing on the perceived benefits,
challenges, and overall impact on clinical practice.

Literature Review

The integration of advanced technologies in tertiary healthcare settings has gained significant attention
due to its potential to enhance clinical efficiency, patient outcomes, and overall healthcare delivery.
However, the adoption and implementation of these technologies also bring challenges that impact
healthcare professionals and organizational workflows. This literature review explores the benefits and
challenges of advanced technology integration in healthcare, with a focus on its impact on healthcare
professionals’ experiences.

Benefits of Advanced Technology in Healthcare

Advanced technologies, such as hospital information systems (HIS), electronic health records (EHRS),
and diagnostic tools, have been shown to improve clinical workflows and decision-making. Ismail et al.
(2010).) identified that HIS adoption in tertiary hospitals in Malaysia improved the accessibility and
accuracy of patient information, enabling better coordination among healthcare teams. Similarly, Jarva,
E., Oikarinen et al. (2022) found that digitalization facilitated faster retrieval of patient data and reduced
documentation errors, leading to improved patient safety and care quality.

Technological innovations such as telehealth and wearable devices have also enhanced patient
management by enabling remote monitoring and reducing hospital visits. A study by George et al.
(2021) highlighted that telehealth platforms reduced the workload of healthcare professionals by
minimizing unnecessary physical interactions, particularly during pandemics. Furthermore, advanced
diagnostic technologies, such as Al-powered imaging systems, have improved diagnostic accuracy and
reduced turnaround times for critical medical tests (Ali, 2023).

Challenges of Technology Integration

Despite these benefits, the integration of advanced technologies is often accompanied by challenges.
One major issue is the resistance to change among healthcare professionals. Jarva, E., Oikarinen et al.
(2022) noted that the implementation of digital tools increased workload for some staff, as they
struggled to adapt to new systems while maintaining patient care responsibilities. Another significant
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challenge is the lack of adequate training and technical support. Ismail et al. (2010) emphasized that
insufficient training on HIS systems often resulted in errors and delays in patient care.

Technical issues, such as system downtime and data security concerns, further complicate the adoption
of advanced technologies. Healthcare professionals have reported frustrations with system inefficiencies,
such as slow processing speeds and interoperability issues between different systems (Thompson and
Graetz, 2019). Additionally, concerns over patient privacy and data breaches create additional stress for
healthcare providers, who must ensure compliance with stringent regulations.

The Role of Organizational Support

The success of technology integration largely depends on organizational support and leadership. The
presence of technology "champions” within healthcare teams has been shown to mitigate resistance and
foster a positive environment for change. George et al. (2021) found that champions played a vital role
in addressing resistance, providing hands-on training, and ensuring that new technologies aligned with
clinical workflows. Furthermore, adequate investment in infrastructure, continuous education, and user-
friendly interfaces are critical to overcoming barriers to adoption (Adeyemi, 2017).

Impact on Healthcare Professionals

The experiences of healthcare professionals are central to the success of technology adoption in
healthcare. Positive impacts include improved job satisfaction due to reduced administrative burdens and
enhanced decision-making capabilities (Jarva, E., Oikarinen et al., 2022). However, negative
experiences such as increased stress, reduced patient interaction time, and a sense of reduced autonomy
have also been reported (Ismail et al., 2010). These conflicting experiences underscore the importance of
designing technology solutions that prioritize the needs and workflows of healthcare professionals.

The literature highlights the dual impact of advanced technologies in tertiary healthcare settings. While
they offer significant benefits, such as improved efficiency and patient care, challenges related to
resistance, technical issues, and insufficient training must be addressed. Organizational support,
including the role of technology champions and investment in training, plays a critical role in ensuring
successful technology adoption. Understanding the experiences of healthcare professionals is essential
for optimizing technology integration and ensuring its positive impact on healthcare delivery.

Methodology
Study Design

This qualitative study was conducted in a tertiary hospital to explore healthcare professionals’
experiences with advanced technology integration. A descriptive phenomenological approach was
employed to capture the in-depth perspectives of participants, focusing on their lived experiences,
perceptions, and challenges related to the use of advanced technologies in clinical practice.
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Study Setting

The study took place in a tertiary care hospital with a capacity of over 500 beds, equipped with state-of-
the-art medical technologies, including hospital information systems (HIS), electronic health records
(EHRs), and advanced diagnostic tools. The hospital serves as a referral center for specialized care and
employs a multidisciplinary team of healthcare professionals.

Participants

The study included 20 healthcare professionals from various disciplines, including physicians, nurses,
pharmacists, respiratory therapists, and laboratory technologists. Participants were purposively selected
to ensure diverse representation in terms of professional roles, years of experience, and departments.
Inclusion criteria required participants to have at least six months of experience using advanced
technologies in their clinical practice.

Data Collection

Data were collected through semi-structured, in-depth interviews conducted over a period of two
months. Each interview lasted between 45 and 60 minutes and was conducted in a quiet, private setting
within the hospital. An interview guide was developed based on a review of relevant literature and
included open-ended questions such as:

"Can you describe your experience with advanced technologies in your clinical practice?"
"What benefits have you observed from using these technologies?"

"What challenges have you faced in adopting or using advanced technologies?"

"How do these technologies impact your interaction with patients and colleagues?"

Interviews were audio-recorded with participants' consent and transcribed verbatim. Field notes were
also taken to capture non-verbal cues and contextual details.

Data Analysis

Thematic analysis was used to analyze the data. Transcripts were read multiple times to ensure
familiarity, and coding was conducted using NVivo software. Initial codes were generated inductively
from the data and organized into themes and subthemes. To ensure rigor, two researchers independently
coded the data, and discrepancies were resolved through discussion and consensus. The final themes
were reviewed and refined to ensure they accurately represented the data.

Ethical Considerations

Ethical approval for the study was obtained from the hospital’s ethics committee. All participants
provided written informed consent prior to participation. They were assured of confidentiality and
anonymity, and pseudonyms were used in transcripts and reporting. Participants were informed of their
right to withdraw from the study at any time without any consequences.
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Trustworthiness
To ensure the trustworthiness of the study, the following strategies were employed:

e Credibility: Prolonged engagement and member checking were conducted to validate findings
with participants.

o Transferability: Detailed descriptions of the study setting and participants were provided to allow
readers to assess the applicability of findings to other contexts.

o Dependability and Confirmability: An audit trail was maintained to document all research
decisions, and peer debriefing sessions were conducted to minimize researcher bias.

Limitations

While the study provides valuable insights, it is limited to a single tertiary hospital, which may affect the
generalizability of the findings. Additionally, self-reported data may be influenced by social desirability
bias.

By adopting this methodology, the study aimed to provide a comprehensive understanding of healthcare
professionals’ experiences with advanced technology integration in a tertiary care setting.

Findings

The analysis of interview data revealed three major themes with associated sub-themes, which highlight
healthcare professionals’ experiences with advanced technology integration in a tertiary hospital setting.
Participant responses are included to illustrate key findings.

Theme 1: Enhancing Efficiency and Quality of Care
Sub-theme 1.1: Improved Access to Patient Information

Participants emphasized how advanced technologies, such as electronic health records (EHRS),
facilitated quick access to comprehensive patient data, enabling more efficient and informed clinical
decision-making.

o “With EHRs, I can access the patient’s full medical history within seconds, even from different
departments. This makes it easier to plan treatments.” (Participant 3, Physician)

e “Lab results are now integrated into the system in real time, so I no longer have to wait hours
for printed reports.” (Participant 8, Nurse)

Sub-theme 1.2: Reduction in Errors

Several participants reported a significant reduction in medication and documentation errors due to
automated systems and decision-support tools.

o “The system alerts me if there’s a potential drug interaction before I finalize a prescription. It’s
a lifesaver.” (Participant 6, Pharmacist)
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e “Automated charting reduces the risk of transcription errors, especially during high-pressure
shifts.” (Participant 10, Nurse)

Theme 2: Challenges in Technology Integration
Sub-theme 2.1: Increased Workload and Stress

While technologies improved efficiency, many participants highlighted the initial learning curve and
additional workload due to frequent system updates and technical glitches.

o "It feels like we spend more time clicking through the system than actually speaking to the
patients.” (Participant 2, Nurse)

o “When the system crashes, it causes delays, and we have to revert to manual processes, which
doubles the workload.” (Participant 11, Laboratory Technologist)

Sub-theme 2.2: Lack of Training and Support
Participants frequently mentioned inadequate training as a barrier to effective use of new technologies.

o “We were expected to start using the system after a brief tutorial. Most of us had to figure it out
on our own.” (Participant 7, Respiratory Therapist)

o “Technical support is not always available during night shifts, so troubleshooting becomes our
responsibility, which is frustrating.” (Participant 5, Nurse)

Theme 3: Impact on Patient Interaction and Collaboration
Sub-theme 3.1: Reduced Face-to-Face Interaction

Many participants noted that the focus on technology sometimes detracted from meaningful patient
interaction.

o “Sometimes, patients feel ignored because we are busy entering data into the system instead of
talking to them.” (Participant 1, Physician)

e “There’s a disconnect. Patients come to us for care, but they see us looking at screens most of
the time.”” (Participant 9, Pharmacist)

Sub-theme 3.2: Improved Interprofessional Collaboration

On the positive side, participants highlighted how integrated systems improved communication and
collaboration among healthcare teams.

o “With shared systems, everyone is on the same page, whether it’s the doctors, nurses, or lab
staff. It reduces misunderstandings.” (Participant 4, Laboratory Technologist)

e “We can coordinate care plans more effectively because the system allows real-time updates that
all team members can access.” (Participant 12, Physiotherapist)
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Discussion

This study explored healthcare professionals’ experiences with advanced technology integration in a
tertiary hospital setting, uncovering a range of benefits and challenges that impact clinical practice,
patient care, and professional well-being. The findings align with and extend existing literature on the
topic, providing valuable insights into optimizing technology use in healthcare.

Benefits of Advanced Technology

The study revealed that advanced technologies, such as electronic health records (EHRS) and automated
decision-support tools, significantly enhance efficiency and reduce errors. Participants emphasized the
ease of accessing comprehensive patient information and real-time updates, which facilitated more
informed decision-making and streamlined workflows. These findings are consistent with prior research
by Ismail et al., (2010), which highlighted how hospital information systems improved data accuracy
and accessibility, reducing documentation errors.

Additionally, error reduction through automated alerts, such as drug interaction notifications, was a
critical benefit identified by participants. This supports findings from George et al. (2021), who reported
that decision-support systems improve patient safety by minimizing medication errors. These benefits
underscore the potential of advanced technologies to enhance the quality of care and safety in tertiary
settings.

Challenges in Technology Integration

Despite these benefits, significant challenges were identified, particularly the increased workload and
stress associated with technology adoption. Many participants reported spending excessive time
navigating systems, detracting from patient care. This finding is consistent with Jarva, E., Oikarinen et
al. (2022) who noted that healthcare professionals often experience "technology fatigue™ due to poorly
designed systems or inadequate user training.

The lack of comprehensive training and technical support emerged as a major barrier to effective
technology use. Participants highlighted the need for more structured and ongoing training programs to
ensure proficiency and reduce reliance on trial-and-error learning. These findings echo those of Adeyemi
(2017), who emphasized that training inadequacies can hinder technology adoption and lead to
frustration among healthcare providers. Addressing these challenges is essential to maximize the
potential of advanced technologies while minimizing their negative impact on healthcare professionals.

Impact on Patient Interaction and Collaboration

A notable concern raised by participants was the reduced face-to-face interaction with patients due to the
focus on data entry and screen time. This aligns with existing literature suggesting that excessive
reliance on technology can undermine the patient-provider relationship (Thompson and Graetz, 2019).
Efforts should be made to design systems that integrate seamlessly into clinical workflows, allowing
healthcare professionals to focus more on patient-centered care.
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On a positive note, participants highlighted improved interprofessional collaboration facilitated by
shared digital systems. Integrated platforms allowed team members to access and update patient
information in real time, reducing communication gaps and enhancing care coordination. These findings
build on previous studies by Ali (2023), which demonstrated how technology fosters teamwork and
improves outcomes in multidisciplinary settings.

Balancing Technology and Human-Centered Care

The dual nature of technology’s impact on healthcare underscores the need for a balanced approach.
While advanced technologies offer immense potential to improve efficiency and safety, they must be
designed and implemented with a focus on user needs. Organizations should prioritize user-friendly
interfaces, provide robust training and technical support, and address workflow inefficiencies to
minimize disruptions to patient care.

Moreover, healthcare institutions should adopt strategies to mitigate the negative effects of technology
on patient interaction. For instance, integrating voice recognition tools or simplifying data entry
processes could help healthcare professionals maintain meaningful communication with patients. Efforts
to promote a culture of human-centered care will ensure that technology serves as a facilitator rather
than a barrier in the healthcare environment.

Study Implications

This study provides practical insights for healthcare administrators and policymakers aiming to optimize
technology integration in tertiary settings. The findings highlight the importance of investing in user
training, technical support, and system design to enhance usability and minimize stress. Furthermore,
fostering collaboration between technology developers and end-users can ensure that systems meet the
specific needs of healthcare professionals.

Limitations and Future Research

While this study provides valuable insights, it is limited to a single tertiary hospital, which may affect
the generalizability of the findings. Future research could explore the experiences of healthcare
professionals across multiple institutions or focus on specific technologies to gain a deeper
understanding of their impact. Additionally, quantitative studies could complement these findings by
measuring the extent to which technology affects workflow efficiency, error rates, and patient
satisfaction.

Conclusion

The integration of advanced technologies in tertiary care brings significant benefits, including enhanced
efficiency, reduced errors, and improved collaboration. However, these advantages are tempered by
challenges such as increased workload, inadequate training, and reduced patient interaction. Addressing
these issues requires a multifaceted approach that prioritizes user-centered design, robust training
programs, and a balance between technology and human-centered care. By understanding and
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addressing the experiences of healthcare professionals, healthcare institutions can harness the full
potential of advanced technologies to improve both provider well-being and patient outcomes.
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