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Abstract 

This qualitative study explores the experiences of laboratory technicians in adapting to new 

diagnostic technologies in a tertiary hospital. Through in-depth interviews with 15 participants, four 

key themes emerged: learning and training, challenges in implementation, impact on workflow and 

efficiency, and professional growth and job satisfaction. Participants reported initial difficulties, such 

as technical challenges and resistance to change, but highlighted the long-term benefits of improved 

accuracy, efficiency, and personal development. The study underscores the need for better 

institutional support during the transition phase and ongoing professional development opportunities 

to maximize the benefits of new diagnostic technologies. 
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Introduction 

The field of diagnostic laboratory science is undergoing rapid transformation due to advances in technology. 

From molecular diagnostics and automation to point-of-care testing and artificial intelligence, new 

diagnostic technologies are revolutionizing how laboratory tests are performed and interpreted. These 

innovations offer the potential to increase the accuracy, speed, and efficiency of laboratory services, 

ultimately improving patient care (Plebani et al., 2019). However, the successful implementation of these 

technologies requires laboratory technicians, who are at the forefront of diagnostic testing, to adapt to new 

methodologies and workflows. 

 

Laboratory technicians play a crucial role in healthcare, ensuring that diagnostic tests are conducted 

accurately and efficiently. As technology continues to evolve, technicians are expected to learn and integrate 

increasingly complex systems into their daily practice. Adapting to new diagnostic technologies can be both 

a rewarding and challenging experience. While these advancements offer opportunities for skill 

development and improved laboratory processes, they also introduce challenges such as the need for 

continuous learning, resistance to change, and difficulties in adapting established workflows (Parsons et al., 

2011). 

 

Despite the increasing importance of technology in laboratory diagnostics, there is limited research on how 

laboratory technicians experience and adapt to these changes. Most existing studies focus on the technical 

and clinical benefits of new technologies, with little attention given to the personal and professional 

challenges faced by technicians during the implementation process (Buchan and Ledeboer, 2014). This gap 
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in the literature underscores the need for a deeper understanding of the experiences of laboratory technicians 

as they navigate the adoption of new diagnostic technologies. 

 

The purpose of this study is to explore the experiences of laboratory technicians as they implement new 

diagnostic technologies in their work. Specifically, this research aims to investigate how technicians 

perceive the training and learning processes, the challenges they encounter in adapting to new 

methodologies, and the impact of these technologies on their workflow and job satisfaction. By examining 

these experiences, this study seeks to provide insights into how healthcare institutions can better support 

laboratory technicians during technological transitions. 

 

Research Questions 

1. How do laboratory technicians experience the process of learning and adapting to new diagnostic 

technologies? 

2. What challenges do laboratory technicians encounter when implementing new methodologies in the 

laboratory? 

3. How do new diagnostic technologies impact the workflow and job satisfaction of laboratory technicians? 

 

Literature Review 

The increasing integration of new diagnostic technologies in clinical laboratories is reshaping the landscape 

of laboratory medicine. This literature review explores the advancements in diagnostic technology, the role 

of laboratory technicians in adapting to these changes, and the challenges and opportunities presented by the 

implementation of new methodologies. Despite the growing body of research on technological innovations, 

there remains a gap in understanding how laboratory technicians experience and manage the integration of 

new diagnostic tools. 

 

1. Technological Advancements in Diagnostic Laboratories 

Technological innovations in laboratory diagnostics have significantly transformed the field, with advances 

such as automation, molecular diagnostics, point-of-care testing (POCT), and digital pathology becoming 

increasingly prevalent. Automation, for example, has improved efficiency and reduced the risk of human 

error in routine laboratory processes, particularly in high-throughput areas such as clinical chemistry and 

hematology (Ezzelle et al., 2008). Molecular diagnostics, including techniques like polymerase chain 

reaction (PCR) and next-generation sequencing (NGS), have revolutionized the detection and 

characterization of genetic conditions and infectious diseases (Parsons et al., 2011). These advancements not 

only offer higher precision and faster turnaround times but also enable more personalized approaches to 

patient care. 

 

Point-of-care testing (POCT) is another major innovation that has brought diagnostic testing closer to the 

patient, allowing for rapid results and immediate clinical decisions (Buchan and Ledeboer, 2014). However, 

these innovations demand that laboratory technicians continuously update their knowledge and skills to keep 

pace with new technologies, methodologies, and devices. The adoption of new technologies requires more 

than just technical training; it also necessitates changes in laboratory workflows and processes, which can 

present challenges for laboratory staff. 

 

2. Role of Laboratory Technicians in Adopting New Technologies 

Laboratory technicians are essential to the successful implementation of diagnostic technologies. Their 

responsibilities include learning how to operate new instruments, understanding the underlying scientific 
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principles, and integrating these technologies into daily workflows. However, the rapid pace of 

technological advancement requires technicians to be agile and adaptable, continuously updating their skills 

and knowledge (Brand et al., 2006).  

 

Training is a critical component of technology adoption in laboratories. According to Plebani et al. ( 2019), 

laboratory technicians often receive formal training on new diagnostic technologies through workshops, 

vendor-led sessions, or continuing education programs. While these programs are essential for building 

technical competency, the effectiveness of the training can vary based on institutional support, time 

constraints, and the complexity of the new systems. Additionally, technicians often need to balance learning 

new technologies with their existing workload, which can lead to challenges in fully integrating new 

methodologies into their practice. 

 

3. Challenges in Adopting New Diagnostic Technologies 

Several challenges have been identified in the literature regarding the adoption of new diagnostic 

technologies in clinical laboratories. One significant challenge is the resistance to change among laboratory 

staff. Established laboratory workflows and routines are often deeply ingrained, and technicians may be 

hesitant to adopt new technologies that require significant adjustments to their daily practices (Buchan and 

Ledeboer, 2014). Resistance can stem from a fear of making mistakes with unfamiliar equipment, concerns 

about increased workload, or skepticism about the benefits of the new technologies. 

 

Moreover, the implementation of new diagnostic technologies often requires substantial institutional 

investment in terms of resources, infrastructure, and support. Many laboratories face budget constraints, 

which can limit access to the latest technologies and the necessary training (Parsons et al., 2011). 

Additionally, a lack of hands-on support during the implementation phase can make it difficult for 

laboratory technicians to troubleshoot issues or ask questions when problems arise. 

 

Another challenge is the steep learning curve associated with some advanced diagnostic technologies, such 

as molecular testing and automation systems. Laboratory technicians may feel overwhelmed by the 

technical complexity of these systems, which require not only basic operational knowledge but also an 

understanding of the underlying principles (Ezzelle et al., 2008). This can be especially daunting for 

technicians who have been trained on traditional methods and are now expected to transition to more 

advanced technologies with minimal guidance. 

 

4. Opportunities for Professional Growth and Job Satisfaction 

Despite the challenges, the adoption of new diagnostic technologies also presents significant opportunities 

for laboratory technicians. Learning to operate advanced diagnostic tools can lead to greater job satisfaction, 

as technicians become more skilled and confident in their work (Brand et al., 2006). Additionally, new 

technologies often allow for more efficient workflows and improved diagnostic accuracy, which can 

contribute to a sense of accomplishment and professional growth. 

 

Technicians who successfully adapt to new technologies may also have opportunities for career 

advancement. Specialization in areas such as molecular diagnostics, cytogenetics, or digital pathology can 

open up new professional pathways, including leadership roles or positions in research and development 

(Plebani et al., 2019). As diagnostic technologies continue to evolve, technicians who invest in their 

professional development through ongoing education and training are more likely to thrive in this rapidly 

changing field. 
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5. Gaps in the Literature 

While numerous studies focus on the technical and clinical benefits of new diagnostic technologies, there is 

limited research on the personal and professional experiences of laboratory technicians as they navigate 

these changes. Most existing studies focus on the impact of technology on laboratory outcomes, such as 

accuracy, efficiency, and patient care, without addressing the challenges and opportunities faced by the 

technicians who implement these technologies (Buchan and Ledeboer, 2014). Understanding the 

experiences of laboratory technicians is essential to developing more effective training programs, improving 

institutional support, and ensuring the successful adoption of new diagnostic tools. 

 

This study aims to fill this gap by exploring the experiences of laboratory technicians as they adapt to new 

diagnostic technologies. By examining their perspectives on learning, implementation, and the impact of 

these technologies on their daily workflows, this research seeks to provide insights that can inform better 

practices for supporting laboratory staff during technological transitions. 

 

Technological advancements in diagnostic laboratories offer both challenges and opportunities for 

laboratory technicians. While new diagnostic tools can improve accuracy and efficiency, the process of 

adapting to these technologies can be complex and demanding. Laboratory technicians play a crucial role in 

implementing new methodologies, but they often face obstacles such as resistance to change, inadequate 

training, and a lack of institutional support. This literature review highlights the need for more research into 

the experiences of laboratory technicians during technology adoption, as understanding their perspectives is 

key to ensuring the successful integration of new diagnostic tools in clinical laboratories. 

 

Methodology 

This study utilized a qualitative research design to explore the experiences of laboratory technicians in a 

tertiary hospital as they adapted to new diagnostic technologies. A phenomenological approach was 

employed to capture the lived experiences of the participants, allowing for a deeper understanding of their 

personal and professional challenges and opportunities during the implementation of new technologies. 

 

Research Design 

A qualitative phenomenological design was chosen to investigate how laboratory technicians experienced 

the process of implementing new diagnostic technologies in their daily work. This approach was appropriate 

because it focuses on the participants  ’subjective experiences and provides insights into how they perceive 

and make sense of the changes brought by technological advancements (Creswell & Poth, 2017). 

 

Participants 

The study was conducted at a large tertiary hospital with a well-established diagnostic laboratory 

department, employing over 50 laboratory technicians across various specialties, including clinical 

chemistry, hematology, microbiology, and molecular diagnostics. A purposive sampling method was used to 

select participants for the study, ensuring that individuals with relevant experience in implementing new 

diagnostic technologies were included. The inclusion criteria required participants to have at least three 

years of experience in the laboratory and to have been involved in the adoption of at least one new 

diagnostic technology within the last two years. 

 

Fifteen laboratory technicians (9 female, 6 male), ranging in age from 28 to 55 years, were selected to 

participate in the study. The sample included technicians from different areas of the laboratory, ensuring a 

diversity of perspectives on the adaptation to new diagnostic tools. 
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Data Collection 

Data were collected through semi-structured, in-depth interviews. This method allowed participants to share 

their experiences in detail while ensuring that key topics related to the research questions were covered. The 

interviews were conducted in private meeting rooms within the hospital to ensure confidentiality and 

minimize interruptions. Each interview lasted between 45 and 60 minutes. 

 

The interview guide included open-ended questions designed to explore participants  ’experiences with 

learning new technologies, challenges they faced during implementation, and the impact of these 

technologies on their workflow and job satisfaction. Example questions included: 

- "Can you describe your experience learning to use a new diagnostic technology?" 

- "What challenges did you encounter when implementing this technology into your daily workflow?" 

- "How has this new technology affected your job satisfaction and professional growth?" 

 

All interviews were audio-recorded with the participants  ’consent and later transcribed verbatim for 

analysis. Field notes were also taken during the interviews to capture non-verbal cues and other observations 

that could provide additional context. 

 

Data Analysis 

Thematic analysis was used to analyze the qualitative data, following Braun and Clarke’s (2006) six-phase 

process. This method allowed for the identification of recurring patterns and themes within the participants ’

narratives. 

 

1. Familiarization with the data: The researcher reviewed the interview transcripts and field notes multiple 

times to immerse themselves in the data. 

2. Generating initial codes: Coding was conducted manually, with each transcript being systematically 

examined to identify significant concepts and experiences related to the implementation of new diagnostic 

technologies. 

3. Searching for themes: Codes were grouped into broader themes that captured the main elements of 

participants' experiences, such as "learning and training," "resistance to change," "technical challenges," and 

"professional growth." 

4. Reviewing themes: The identified themes were reviewed and refined to ensure they accurately reflected 

the data and provided insight into the research questions. 

5. Defining and naming themes: Each theme was clearly defined, and illustrative quotes from participants 

were selected to support the analysis. 

6. Writing the report: The final themes were organized and incorporated into the findings section, providing 

a detailed account of the participants' experiences with new diagnostic technologies. 

 

Trustworthiness of the Study 

To ensure the trustworthiness of the study, several strategies were employed.Credibility was established 

through member checking, where participants were given the opportunity to review their interview 

transcripts and confirm the accuracy of the content.Transferability was addressed by providing a rich, 

detailed description of the research setting and participant characteristics, allowing readers to determine the 

applicability of the findings to other settings.Dependability was supported by maintaining a detailed audit 

trail, documenting the research process, coding decisions, and thematic development.Confirmability was 

achieved through reflexivity, as the researcher kept a reflective journal to acknowledge and minimize 

personal biases during data collection and analysis. 
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Ethical Considerations 

Ethical approval for the study was obtained from the hospital’s Institutional Review Board (IRB). All 

participants provided written informed consent prior to the interviews. They were assured that their 

participation was voluntary and that they could withdraw from the study at any time without any 

consequences. Pseudonyms were used to protect participants  ’identities, and all data were securely stored in 

password-protected files. The data will be kept for five years and then destroyed according to institutional 

data retention policies. 

 

Limitations 

Although this study offers valuable insights into the experiences of laboratory technicians adapting to new 

diagnostic technologies, it has several limitations. The study was conducted in a single tertiary hospital, 

which may limit the generalizability of the findings to other healthcare settings. Additionally, the small 

sample size means that the findings reflect the experiences of a specific group of technicians, and further 

research with larger and more diverse samples is needed to confirm these results. Finally, the study relied on 

self-reported data, which may introduce bias as participants could overstate or understate certain 

experiences. 

 

Findings 

The analysis of the interviews revealed several key themes and sub-themes related to the experiences of 

laboratory technicians as they adapted to new diagnostic technologies. Four main themes emerged:Learning 

and Training,Challenges in Implementation,Impact on Workflow and Efficiency, andProfessional Growth 

and Job Satisfaction. Each theme is supported by sub-themes that reflect the various aspects of the 

participants' experiences. 

 

Theme 1: Learning and Training 

Participants reported that the process of learning new diagnostic technologies was a significant part of their 

experience. This theme captures the different approaches to training, the effectiveness of the training 

provided, and the participants' perceptions of how well they adapted to new systems. 

 

Sub-theme 1.1: Formal Training and Workshops 

Several participants highlighted the importance of formal training sessions and workshops provided by the 

hospital or equipment manufacturers. These sessions were critical in helping them understand the technical 

aspects of new diagnostic tools. 

- “We had a week-long workshop with the vendor, which was really helpful. They went through everything 

step by step, and I felt much more confident using the new equipment after that.” (Participant 4) 

- “The formal training gave us a good foundation, especially when it came to understanding the science 

behind the new molecular diagnostics tests we’re using now.” (Participant 7) 

 

Sub-theme 1.2: Self-Learning and On-the-Job Practice 

While formal training was beneficial, many participants also emphasized the importance of self-learning and 

practical experience. Some felt that on-the-job practice was essential for mastering the new technologies. 

- “Even after the training, it took a lot of self-learning to really get comfortable with the new system. You 

have to figure out the little quirks by actually using it every day.” (Participant 9) 

- “For me, the best way to learn was just to get hands-on with the machine. You can only learn so much 

from a workshop; it’s really about using it in real situations.” (Participant 2) 
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Theme 2: Challenges in Implementation 

Participants encountered several challenges when implementing new diagnostic technologies. This theme 

explores the barriers they faced, from technical issues to resistance from colleagues. 

 

Sub-theme 2.1: Technical Difficulties 

Many participants described the technical difficulties they encountered while implementing new diagnostic 

technologies. These issues often slowed down the process of fully integrating the new tools into their daily 

workflow. 

- “There were quite a few technical glitches in the beginning. Sometimes the system wouldn ’t calibrate 

properly, and we had to spend hours troubleshooting before we could even start running tests.” (Participant 

11) 

- “The interface on the new machine was not very intuitive, so we had a lot of errors at first. It took some 

time to really get the hang of it.” (Participant 5) 

 

Sub-theme 2.2: Resistance to Change 

Several participants noted resistance to change, both from themselves and from colleagues. Long-

established practices were difficult to alter, and some staff members were hesitant to adopt new 

technologies. 

- “Some of the older staff were really reluctant to use the new system. They preferred the old way because 

they knew it well and didn’t want to deal with the learning curve.” (Participant 8) 

-  “It was hard to convince everyone that this new technology would actually improve things. There was a lot 

of pushback from the team at first.” (Participant 10) 

 

Theme 3: Impact on Workflow and Efficiency 

The implementation of new diagnostic technologies had a significant impact on the workflow of the 

laboratory. This theme addresses how the new tools affected both efficiency and the overall workflow 

dynamics. 

 

Sub-theme 3.1: Improved Efficiency and Accuracy 

Despite the initial challenges, participants acknowledged that the new diagnostic technologies improved the 

efficiency and accuracy of their work once they became proficient in using them. 

- “Once we got past the initial issues, the new system actually sped up our processes. We can now process 

samples much faster and with fewer errors.” (Participant 6) 

 

- “The accuracy of the results is much better now. We don’t have to repeat tests as often, which saves us a 

lot of time.” (Participant 12) 

 

Sub-theme 3.2: Increased Workload During Transition 

However, participants also reported that the transition period increased their workload, as they had to 

manage both the learning process and their regular responsibilities. 

- “During the first few months, it felt like we were doing double the work. We were still learning how to use 

the new system, and at the same time, we had to keep up with our regular tasks.” (Participant 1) 

-  “It was a bit overwhelming at first because we had to troubleshoot a lot of issues while also keeping up 

with our normal workload. It definitely added some stress.” (Participant 3) 
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Theme 4: Professional Growth and Job Satisfaction 

Adapting to new diagnostic technologies also contributed to the professional development of laboratory 

technicians. This theme explores how participants perceived their professional growth and the impact on job 

satisfaction. 

 

Sub-theme 4.1: Skill Development and Knowledge Expansion 

Participants generally felt that learning new diagnostic technologies expanded their skill set and enhanced 

their knowledge, which contributed to their professional growth. 

-  “I definitely feel more skilled now. Learning the new technology has given me a deeper understanding of 

molecular diagnostics, and that’s something I can apply in other areas of my work.” (Participant 14) 

- “The new system required me to learn a lot of new concepts, which I found really rewarding. I feel more 

competent in my role now.” (Participant 13) 

 

Sub-theme 4.2: Increased Job Satisfaction 

For many participants, mastering new technologies and improving their efficiency led to increased job 

satisfaction. They felt a sense of accomplishment and pride in being able to work with cutting-edge tools. 

-  “I love being able to work with the latest technology. It makes my job more interesting, and I feel proud 

that I’m contributing to better patient care.” (Participant 15) 

- “Now that I’m comfortable with the new system, I feel much more satisfied with my job. It’s rewarding to 

see how far we’ve come since we first started using it.” (Participant 3) 

 

Discussion 

This study explored the experiences of laboratory technicians adapting to new diagnostic technologies in a 

tertiary hospital. Four key themes emerged from the data: Learning and Training, Challenges in 

Implementation, Impact on Workflow and Efficiency, and Professional Growth and Job Satisfaction. These 

findings provide valuable insights into both the difficulties and opportunities presented by the adoption of 

new diagnostic tools, and they highlight areas for improvement in supporting laboratory technicians during 

technological transitions. 

 

Learning and Training 

The findings indicate that formal training is critical in equipping laboratory technicians with the knowledge 

and skills needed to adapt to new diagnostic technologies. Vendor-led workshops and formal instruction 

were cited as particularly effective, allowing technicians to build a strong foundation for using new 

equipment. However, participants also stressed the importance of self-learning and hands-on experience, 

which helped them navigate the nuances of the new tools. 

 

This is consistent with previous studies that emphasize the role of practical, on-the-job learning in mastering 

new technologies (Buchan and Ledeboer, 2014). While formal training is essential for introducing the 

technology, self-directed learning allows technicians to refine their skills in real-world scenarios. The 

combination of formal education and practical application appears to be the most effective strategy for 

ensuring that laboratory technicians are well-prepared to use advanced diagnostic tools. 

 

Challenges in Implementation 

The implementation of new diagnostic technologies posed several challenges, including technical 

difficulties and resistance to change. Participants encountered numerous technical glitches during the early 

stages of implementation, which slowed down the adoption process. This finding aligns with research by 
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Parsons et al. (2011), who noted that technical issues are a common barrier to the smooth integration of new 

technologies in laboratories. 

 

Resistance to change, particularly among more experienced staff, was another key challenge. Some 

technicians were reluctant to adopt new methodologies due to comfort with existing workflows or fear of 

making mistakes. This echoes findings from Brand et al. (2006), who reported that resistance to 

technological innovation often stems from anxiety about mastering unfamiliar systems or a desire to 

maintain the status quo. Addressing this resistance requires not only technical training but also change 

management strategies that promote a culture of openness to innovation. 

 

Impact on Workflow and Efficiency 

Despite the challenges, the introduction of new diagnostic technologies ultimately led to improvements in 

workflow efficiency and diagnostic accuracy. Once participants became proficient in using the new systems, 

they reported faster processing times and fewer errors, which aligns with the expected benefits of 

automation and advanced diagnostics (Ezzelle et al., 2008). 

 

However, the transition period placed additional strain on the technicians, as they had to balance learning 

the new technology with maintaining their usual workload. This finding highlights the need for institutions 

to provide adequate support during the transition phase, such as allocating time for learning and 

troubleshooting without overwhelming technicians with their regular duties. 

 

While the long-term benefits of improved workflow efficiency were clear, the short-term increase in 

workload and stress during the transition period should not be overlooked. Institutions should consider 

implementing staggered rollouts of new technologies, providing additional staffing support during the 

adjustment phase, and ensuring that technicians have access to technical support when needed. 

 

Professional Growth and Job Satisfaction 

A positive outcome of adapting to new diagnostic technologies was the professional growth and increased 

job satisfaction reported by participants. Learning new tools and systems expanded their skill sets and 

deepened their knowledge of laboratory science, leading to greater confidence in their roles. This finding is 

consistent with research by Plebani et al. (2019), who found that mastering new technologies contributes to 

personal and professional development for healthcare workers. 

 

Increased job satisfaction was another notable outcome. Participants reported that successfully learning and 

using cutting-edge technology gave them a sense of accomplishment and pride in their work. This is an 

important finding, as job satisfaction is linked to reduced turnover and higher performance in healthcare 

settings (Buchan and Ledeboer, 2014). Encouraging continuous learning and offering opportunities for skill 

development can contribute to a more motivated and engaged workforce. 

 

Implications for Practice 

The findings of this study have several implications for healthcare institutions and laboratory management. 

First, formal training programs should be supplemented with opportunities for hands-on learning, allowing 

technicians to apply their knowledge in practical settings. Institutions should also consider providing 

additional support during the transition phase, such as dedicated time for learning new technologies and 

access to technical troubleshooting resources. 
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Second, resistance to change needs to be addressed through clear communication and a supportive 

environment. Change management strategies, including engaging staff early in the adoption process and 

fostering a culture that embraces innovation, are essential for overcoming reluctance to new technologies. 

 

Finally, institutions should recognize the value of professional development opportunities for laboratory 

technicians. Investing in ongoing education and providing access to new technologies not only enhances the 

skills of laboratory staff but also contributes to higher levels of job satisfaction, which can improve retention 

rates and overall performance. 

 

Limitations 

While this study provides valuable insights into the experiences of laboratory technicians, there are several 

limitations to consider. First, the study was conducted in a single tertiary hospital, which may limit the 

generalizability of the findings to other settings. Additionally, the small sample size means that the 

experiences described in this study may not capture the full range of challenges and opportunities associated 

with the adoption of new diagnostic technologies. Future research should include multiple institutions and a 

larger, more diverse sample to confirm and expand on these findings. 

 

Conclusion 

This study highlights both the challenges and opportunities that laboratory technicians face when adapting 

to new diagnostic technologies. While the transition can be difficult, with technical issues and resistance to 

change being common barriers, the long-term benefits in terms of efficiency, accuracy, professional growth, 

and job satisfaction are significant. To maximize these benefits, healthcare institutions must provide robust 

support during the transition period, promote a culture of innovation, and offer ongoing opportunities for 

professional development. By doing so, they can ensure that laboratory technicians are equipped to thrive in 

an increasingly technological healthcare environment. 

 

References 

1. Buchan, B. W., &Ledeboer, N. A. (2014). Emerging technologies for the clinical microbiology 

laboratory. Clinical microbiology reviews, 27(4), 783-822. 

2. Brand, C. E., De Jager, L., &Lategan, L. O. (2006). Obstacles limiting medical laboratory technologists 

and technicians from participating in continuing professional development activities. Medical 

Technology SA, 20(1), 25-29. 

3. Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative research in 

psychology, 3(2), 77-101. 

4. Creswell, J. W., & Poth, C. N. (2016). Qualitative inquiry and research design: Choosing among five 

approaches. Sage publications. 

5. Ezzelle, J., Rodriguez-Chavez, I. R., Darden, J. M., Stirewalt, M., Kunwar, N., Hitchcock, R., ... 

&D'souza, M. P. (2008). Guidelines on good clinical laboratory practice: bridging operations between 

research and clinical research laboratories. Journal of pharmaceutical and biomedical analysis, 46(1), 

18-29. 

6. Parsons, L. M., Somoskövi, Á., Gutierrez, C., Lee, E., Paramasivan, C. N., Abimiku, A. L., ... 

&Nkengasong, J. (2011). Laboratory diagnosis of tuberculosis in resource-poor countries: challenges 

and opportunities. Clinical microbiology reviews, 24(2), 314-350. 

7. Plebani, M., Laposata, M., & Lippi, G. (2019). A manifesto for the future of laboratory medicine 

professionals. ClinicaChimica Acta, 489, 49-52. 

https://www.ijirmps.org/

