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Abstract 
This study aimed to develop a conceptual framework for enhancing patient safety and healthcare quality 
through interdisciplinary integration among Clinical Pharmacists, Medical Technologists, Patient Care 
Technicians (PCTs), and Central Sterile Services Department (CSSD) Technicians. The increasing 
complexity of healthcare systems has highlighted the need for effective collaboration among healthcare 
professionals to reduce preventable errors, improve communication, and strengthen quality of care. A 
descriptive cross-sectional research design was employed to explore the current status of interdisciplinary 
integration within healthcare institutions. The study was conducted in three tertiary healthcare hospitals 
that provide comprehensive medical, pharmaceutical, laboratory, and sterilization services. The target 
population consisted of 420 healthcare professionals, including Clinical Pharmacists, Medical 
Technologists, Patient Care Technicians, and CSSD Technicians, from which a representative sample of 301 
participants was selected using a stratified sampling technique. Data were collected through a structured 
questionnaire developed from an extensive review of the literature on patient safety, healthcare quality, 
teamwork, and interprofessional collaboration. 
The findings demonstrated that effective interdisciplinary integration is supported by four major domains: 
communication, collaboration, patient safety, and healthcare quality. Clinical Pharmacists contributed 
primarily to medication safety and therapeutic optimization, Medical Technologists supported diagnostic 
accuracy and laboratory quality, Patient Care Technicians enhanced patient monitoring and continuity of 
care, while CSSD Technicians played a vital role in infection prevention and sterilization management. The 
results indicated that coordinated communication, shared responsibilities, and mutual professional 
support strengthen healthcare performance and contribute to safer patient outcomes. Based on these 
findings, a conceptual framework was developed to facilitate interdisciplinary collaboration and improve 
healthcare quality. The study concludes that integrating the expertise of these professional groups can 
significantly enhance patient safety, reduce healthcare risks, and support continuous quality improvement 
within healthcare organizations. 
 
Keywords: Interdisciplinary Integration, Clinical Pharmacists, Medical Technologists, Patient Care 
Technicians, CSSD Technicians, Patient Safety, Healthcare Quality, Interprofessional Collaboration, 
Healthcare Teams, Quality Improvement. 
 
 

1. Introduction 
The increasing complexity of modern healthcare systems has highlighted the necessity of effective 
interdisciplinary collaboration among healthcare professionals to ensure optimal patient outcomes, 
enhance healthcare quality, and reduce preventable adverse events. Contemporary healthcare delivery 
relies on coordinated efforts among diverse professionals who contribute unique expertise to patient care 
processes. Clinical pharmacists, medical technologists, patient care technicians (PCTs), and Central Sterile 
Services Department (CSSD) technicians represent critical yet often underrecognized members of the 
healthcare team whose integrated contributions significantly influence patient safety and organizational 
performance (World Health Organization [WHO], 2021; Institute of Medicine, 2000). 
Patient safety remains a major global health concern despite substantial advances in medical technology 
and clinical practice. The World Health Organization (2021) estimates that millions of patients worldwide 
experience preventable harm annually during healthcare delivery, with communication failures, 
fragmented workflows, medication errors, diagnostic inaccuracies, and sterilization deficiencies among the 
leading causes. Evidence suggests that many of these adverse events arise not from individual professional 
shortcomings but from inadequate coordination among healthcare disciplines (Kohn et al., 2000; Reeves et 
al., 2017). Consequently, healthcare organizations increasingly recognize interdisciplinary integration as a 
strategic approach to improving safety culture, clinical effectiveness, and healthcare quality. 
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Clinical pharmacists have emerged as essential contributors to patient-centered care through medication 
management, therapeutic monitoring, and participation in multidisciplinary clinical decision-making. 
Numerous studies have demonstrated that pharmacist involvement in healthcare teams significantly 
reduces medication-related errors, adverse drug events, and healthcare costs while improving therapeutic 
outcomes (Bond & Raehl, 2007; Chisholm-Burns et al., 2010; Kaboli et al., 2006). As medication regimens 
become increasingly complex, clinical pharmacists play a pivotal role in identifying drug interactions, 
optimizing pharmacotherapy, and facilitating communication among healthcare providers. Their 
integration with other healthcare professionals strengthens the safety and effectiveness of patient care 
processes (Makary & Daniel, 2016). 
Similarly, medical technologists constitute a cornerstone of diagnostic medicine. Laboratory results 
influence a substantial proportion of clinical decisions, making diagnostic accuracy a critical determinant 
of patient outcomes (Hallworth, 2011; Plebani, 2010). Medical technologists ensure the reliability of 
laboratory testing through rigorous quality control procedures, adherence to professional standards, and 
effective communication of critical values. Diagnostic errors frequently originate from failures occurring 
during pre-analytical, analytical, or post-analytical phases, underscoring the importance of collaboration 
between laboratory professionals and clinical teams (Plebani, 2006; Lippi et al., 2011). Effective integration 
of medical technologists into patient care pathways contributes to timely diagnosis, appropriate treatment 
selection, and enhanced clinical decision-making. 
Patient Care Technicians represent another essential component of healthcare delivery. These professionals 
maintain continuous patient contact and support nurses and physicians by assisting with vital signs 
monitoring, specimen collection, mobility support, hygiene care, and observation of patient conditions. 
Because PCTs often spend extensive time with patients, they are uniquely positioned to identify early signs 
of clinical deterioration and communicate critical observations to the healthcare team (Manojlovich & 
DeCicco, 2007). Research has consistently demonstrated that frontline healthcare workers contribute 
substantially to patient safety through vigilant monitoring, timely reporting, and participation in 
collaborative care processes (The Joint Commission, 2015). Their inclusion within interdisciplinary 
frameworks strengthens continuity of care and enhances responsiveness to patient needs. 
Equally important are CSSD technicians, whose responsibilities directly influence infection prevention and 
control. Sterile processing departments ensure that surgical instruments and medical devices undergo 
appropriate cleaning, disinfection, sterilization, storage, and distribution according to established 
standards. Failures in sterilization processes can lead to healthcare-associated infections (HAIs), increased 
morbidity, prolonged hospital stays, and elevated healthcare costs (Rutala & Weber, 2019; Allegranzi et al., 
2011). CSSD technicians therefore occupy a critical position within the patient safety continuum, although 
their contributions are frequently overlooked in discussions of interdisciplinary healthcare teams. Effective 
collaboration between CSSD personnel and clinical departments supports safe surgical practices and 
compliance with infection control standards. 
The concept of interdisciplinary integration extends beyond simple cooperation among professionals. It 
encompasses shared goals, mutual respect, effective communication, collaborative decision-making, and 
coordinated workflows that leverage the expertise of each discipline to achieve superior patient outcomes 
(D'Amour et al., 2005; Reeves et al., 2010). Theoretical and empirical evidence indicates that 
interprofessional collaboration enhances healthcare quality by reducing duplication of services, improving 
resource utilization, strengthening patient-centered care, and fostering a culture of safety (Zwarenstein et 
al., 2009; Rosen et al., 2018). Furthermore, integrated healthcare teams demonstrate improved adaptability 
when addressing complex patient needs and organizational challenges. 
Several international initiatives have emphasized the importance of collaborative healthcare practice. The 
WHO Framework for Action on Interprofessional Education and Collaborative Practice identifies 
teamwork and interdisciplinary communication as fundamental prerequisites for safe and effective 
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healthcare systems (WHO, 2010). Likewise, patient safety frameworks developed by the Institute of 
Medicine and other leading organizations highlight the necessity of system-based approaches that promote 
cooperation across professional boundaries (Institute of Medicine, 2001; Pronovost et al., 2006). Despite 
these recommendations, substantial gaps remain in understanding how non-physician and non-nursing 
healthcare professionals can be systematically integrated into comprehensive patient safety strategies. 
Existing literature has largely focused on collaboration among physicians, nurses, and pharmacists, 
whereas limited attention has been directed toward the collective integration of clinical pharmacists, 
medical technologists, patient care technicians, and CSSD technicians within a unified conceptual 
framework. Yet each of these disciplines contributes to distinct dimensions of patient safety, including 
medication safety, diagnostic accuracy, direct patient monitoring, and infection prevention. The absence of 
a comprehensive framework linking these professions may hinder opportunities for synergistic 
collaboration and quality improvement. 
Therefore, developing a conceptual framework that integrates clinical pharmacists, medical technologists, 
patient care technicians, and CSSD technicians offers a valuable opportunity to strengthen healthcare 
delivery systems. Such a framework can facilitate communication pathways, clarify professional roles, 
enhance accountability, and promote coordinated interventions that reduce risks across the continuum of 
care. By recognizing the interconnected nature of medication management, diagnostic services, patient 
monitoring, and sterile processing, healthcare organizations can establish more resilient systems capable 
of delivering safer and higher-quality care. Consequently, this study proposes an interdisciplinary 
integration framework aimed at optimizing collaboration among these professional groups to enhance 
patient safety, improve healthcare quality, and support sustainable healthcare excellence. 

2. Literature Review 
Reeves et al. conducted a Cochrane review on interprofessional collaboration interventions in healthcare. 
The review found that poor collaboration can negatively affect patient care and service delivery. It showed 
that structured collaboration interventions may improve professional practice and selected healthcare 
outcomes. This study is important because it supports the need for integrated teamwork among 
pharmacists, laboratory professionals, PCTs, and CSSD technicians. It provides a strong theoretical base 
for interdisciplinary integration in patient safety frameworks (Reeves et al., 2017).  
Rosen et al. reviewed evidence on teamwork in healthcare and its relationship to safer, higher-quality care. 
The study emphasized that healthcare teams need communication, shared goals, mutual monitoring, and 
coordination. It showed that teamwork is strongly connected to safety culture and reduction of preventable 
harm. This supports the argument that non-physician healthcare workers must be included in safety 
systems. The study is relevant because it frames teamwork as a central mechanism for improving patient 
outcomes (Rosen et al., 2018).  
Weller et al. examined barriers to effective teamwork in healthcare. The authors found that hierarchical 
structures, unclear roles, and poor communication reduce team performance. They proposed strategies 
such as team training, psychological safety, and standardized communication. The study is relevant 
because pharmacists, technologists, PCTs, and CSSD technicians often work across professional 
boundaries. It supports the need for formal systems that improve communication and role clarity (Weller 
et al., 2014).  
Müller et al. conducted a systematic review on the SBAR communication tool. The review found moderate 
evidence that SBAR improves patient safety, especially during telephone communication and handoffs. 
This is important because interdisciplinary integration depends on structured information transfer. In the 
proposed framework, SBAR can help pharmacists, laboratory staff, PCTs, and CSSD technicians 
communicate urgent safety issues. The study supports standardized communication as a practical patient 
safety intervention (Müller et al., 2018).  
Zajac et al. proposed an evidence-based framework for overcoming teamwork challenges in healthcare. 
The study identified common barriers such as fragmented communication, unclear responsibilities, and 
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poor coordination. It argued that safe patient care requires multidisciplinary professionals to work as an 
effective team. This is directly related to interdisciplinary integration because the four professional groups 
in the present research depend on coordinated workflows. The study supports using a conceptual 
framework to organize collaboration (Zajac et al., 2021).  
Kaiser et al. reviewed the effect of interprofessional collaboration on patient-reported outcomes in inpatient 
care. The study explained that IPC is often considered the gold standard for comprehensive care. It focused 
on how collaboration affects patient experience and perceived outcomes. This is important because patient 
safety is not only technical but also includes communication, trust, and continuity of care. The study 
supports integrating different healthcare workers to improve patient-centered quality (Kaiser et al., 2022).  
Geese and Schmitt explored interprofessional collaboration in complex patient care transitions. The study 
found that fragmented systems can limit collaboration and create challenges during transitions. It showed 
that professionals see IPC as valuable for managing complex patients. This is relevant because medication 
review, laboratory results, bedside observations, and sterile equipment all affect safe transitions. The study 
supports the need for cross-disciplinary communication pathways (Geese & Schmitt, 2023).  
Jiang et al. conducted a scoping review of interprofessional education interventions for patient safety. The 
study found that IPE interventions are used to improve safety knowledge, communication, and 
collaborative practice. It highlighted the need to train healthcare professionals together rather than 
separately. This supports the idea that pharmacists, technologists, PCTs, and CSSD technicians should 
share safety education. The study is useful for designing training components in an interdisciplinary 
framework (Jiang et al., 2024).  
Mekonnen et al. conducted a systematic review and meta-analysis on pharmacist-led medication 
reconciliation at hospital transitions. The study found that pharmacist-led reconciliation improved post-
hospital healthcare utilization. Medication reconciliation is critical because transitions are high-risk points 
for medication errors. This supports the role of clinical pharmacists as essential members of 
interdisciplinary safety teams. The study is relevant to medication safety within the proposed framework 
(Mekonnen et al., 2016).  
In another systematic review, Mekonnen et al. evaluated pharmacy-led medication reconciliation programs 
at hospital transitions. The review found that pharmacy-led interventions reduce medication discrepancies. 
This is important because medication discrepancies can lead to adverse drug events, readmissions, and 
treatment failure. The study supports close collaboration between pharmacists, nurses, PCTs, and 
physicians during admission and discharge. It provides evidence that pharmacist involvement improves 
safety across care transitions (Mekonnen et al., 2016).  
Jaam et al. conducted a systematic review and meta-analysis on pharmacist-led educational interventions 
for healthcare providers. The study found that pharmacist-led education significantly reduced medication 
error rates. It reported that educational programs led by pharmacists were associated with lower overall 
medication errors. This supports the role of clinical pharmacists not only in direct medication review but 
also in educating other staff. The study is relevant because interdisciplinary integration requires shared 
learning and medication safety awareness (Jaam et al., 2021).  
Naseralallah et al. reviewed pharmacist interventions in hospitalized pediatric patients. The study found 
that pharmacist involvement significantly reduced medication errors. It reported that inappropriate dosing 
was a common trigger for pharmacist intervention. This is important because vulnerable patients require 
precise medication management. The study supports including clinical pharmacists in multidisciplinary 
teams to prevent errors before they reach patients (Naseralallah et al., 2020).  
Leguelinel-Blache et al. studied pharmacist-led multidisciplinary medication review among elderly 
nursing home residents. The intervention reduced potentially inappropriate medications and lowered 
drug-related risk. It also produced medication cost savings. This study is relevant because elderly patients 
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are highly vulnerable to polypharmacy and adverse drug events. It supports pharmacist participation in 
multidisciplinary review processes for safer care (Leguelinel-Blache et al., 2020).  
Elliott et al. estimated the prevalence, clinical impact, and economic burden of medication errors in 
England. The study estimated 237 million medication errors annually, with many being potentially 
clinically significant. It also linked avoidable adverse drug events to costs, hospital bed-days, and deaths. 
This shows that medication safety is a major healthcare quality issue. The study supports the need for 
pharmacist-led and team-based systems to prevent medication harm (Elliott et al., 2021).  
Zheng et al. reviewed the impact of automated dispensing cabinets, barcode medication administration, 
and electronic medication systems. The study examined how digital medication technologies influence 
clinical workflows. It found that such technologies can support medication safety when properly integrated 
into practice. This is relevant because technology alone is insufficient without coordinated staff 
communication. The study supports combining clinical pharmacy expertise with system-level safety tools 
(Zheng et al., 2021).  
Kefale et al. reviewed pharmacist-led interventions in anticoagulation therapy. The study found that 
pharmacist-led care improved anticoagulation outcomes compared with usual care. Anticoagulants are 
high-risk medications, so pharmacist monitoring is especially important. This study supports pharmacist 
involvement in managing high-alert medications. It is relevant to patient safety because interdisciplinary 
communication can prevent bleeding, dosing errors, and treatment failure (Kefale et al., 2024).  
Plebani examined detection and prevention of errors in laboratory medicine. The study showed that pre-
analytical and post-analytical phases are more error-prone than the analytical phase. This means many 
laboratory errors occur outside the laboratory itself, such as specimen collection, labeling, transport, and 
result communication. The study is highly relevant to medical technologists and PCTs because both groups 
influence specimen quality. It supports integrating laboratory professionals into wider patient safety 
systems (Plebani, 2010).  
Lippi et al. reviewed preanalytical quality improvement in laboratory diagnostics. The study reported that 
preanalytical errors account for a large proportion of laboratory problems. It emphasized that many errors 
are caused by processes occurring before testing, often outside direct laboratory control. This supports 
collaboration between medical technologists, PCTs, nurses, and physicians. The study is relevant because 
accurate laboratory results depend on correct specimen handling and communication (Lippi et al., 2011).  
Plebani et al. studied quality indicators in laboratory medicine. The study argued that reliable quality 
indicators are essential for measuring and improving laboratory service quality. It connected laboratory 
quality indicators with patient safety and total testing process improvement. This is relevant because 
medical technologists need measurable safety indicators, not only technical competence. The study 
supports including laboratory performance indicators in an interdisciplinary patient safety framework 
(Plebani et al., 2013).  
Lippi et al. reviewed communication of critical laboratory values. The study emphasized that delayed or 
failed communication of critical results can cause patient harm. Critical value reporting represents a direct 
link between the laboratory and clinical team. This is relevant because medical technologists must 
communicate urgent results quickly and clearly. The study supports structured communication channels 
between laboratory professionals and bedside care teams (Lippi et al., 2016).  
Aita and Sciacovelli examined patient safety and risk management in medical laboratories. The study 
described risk management as a process of identifying, estimating, and controlling risks. It argued that 
laboratory risk management must cover all phases of testing. This is relevant because errors in laboratory 
medicine can affect diagnosis, treatment, and monitoring. The study supports proactive risk management 
as part of interdisciplinary quality improvement (Aita & Sciacovelli, 2017).  
Plebani et al. discussed patient safety in laboratory medicine. The study defined laboratory safety as 
preventing harm through error prevention and continuous improvement of the total testing process. It 
emphasized that laboratory medicine is central to clinical decision-making. This supports the role of 



Interdisciplinary Integration among Clinical Pharmacists, Medical 
Technologists, Patient Care Technicians, and CSSD Technicians: A 

Conceptual Framework for Enhancing Patient Safety and Healthcare 
Quality 

 

medical technologists as patient safety professionals, not merely technical workers. The study is relevant 
to integrating laboratory staff into clinical safety frameworks (Plebani et al., 2021).  
Cadamuro et al. reviewed the preanalytical phase of laboratory testing. The study emphasized a shift from 
instrument-centered laboratory quality to patient-centered preanalytical quality. It showed that preventing 
preanalytical errors requires attention to processes, staff behavior, and interdisciplinary cooperation. This 
is relevant because PCTs and nurses often collect specimens before medical technologists analyze them. 
The study supports collaboration across departments to improve diagnostic safety (Cadamuro et al., 2022).  
Plebani et al. reviewed point-of-care testing and its future perspectives. The study explained that point-of-
care testing brings laboratory testing closer to the patient. It can reduce some delays but also introduces 
risks related to training, quality control, and result interpretation. This is relevant because PCTs and other 
frontline workers may participate in bedside testing. The study supports involving medical technologists 
in training and quality oversight for point-of-care diagnostics (Plebani et al., 2024).  
Saengpattrachai et al. studied laboratory-related diagnostic errors over three years in a large hospital 
network. The study found a diagnostic error rate of 2.9% in clinical laboratory testing. It examined how 
laboratory errors affected diagnosis, patient harm, and organizational reputation. This is highly relevant 
because diagnostic safety depends on accurate testing and communication. The study supports the need 
for stronger integration between laboratory and clinical teams (Saengpattrachai et al., 2026).  
Wong et al. conducted a scoping review on teamwork between registered nurses and unlicensed assistive 
personnel in acute care. The study found that unclear roles, ineffective delegation, and communication 
barriers can threaten patient safety. This is relevant to Patient Care Technicians because PCTs often function 
as frontline assistive personnel. The study supports the importance of structured delegation and 
communication between nurses and PCTs. It also strengthens the argument that PCTs should be formally 
included in patient safety frameworks (Wong et al., 2025).  
Griffiths et al. studied nurse staffing, nursing assistants, and hospital mortality. The study found that lower 
registered nurse staffing and higher admissions per nurse were associated with increased mortality risk. It 
also cautioned against using nursing assistants as simple substitutes for registered nurses. This is relevant 
because PCTs improve care only when integrated through proper supervision and teamwork. The study 
supports safe staffing models that define complementary roles clearly (Griffiths et al., 2019).  
Di Massimo et al. studied intentional rounding compared with standard care. The study examined 
proactive patient monitoring and its effects on falls and pressure injuries. Intentional rounding is relevant 
to PCT work because PCTs often assist with mobility, toileting, observation, and comfort needs. The study 
supports structured bedside surveillance as a patient safety strategy. It also shows how frontline support 
staff can contribute to early risk identification (Di Massimo et al., 2022).  
Dall’Ora et al. conducted a systematic review on nurse staffing levels and patient outcomes in acute care. 
The review found evidence supporting an association between higher registered nurse staffing and better 
patient outcomes. Although focused on nurses, it is relevant because direct care work depends on the whole 
nursing support team. The study suggests that patient safety is affected by workforce composition and 
workload. This supports integrating PCTs into staffing and communication models rather than treating 
them as peripheral workers (Dall’Ora et al., 2022).  
Huang et al. studied factors associated with cleaning quality of reusable medical devices. The study found 
that cleaning quality improves through standard cleaning procedures, correct cleaning methods, and 
proper pretreatment. This is directly relevant to CSSD technicians because cleaning is a critical step before 
disinfection or sterilization. Poor cleaning can compromise sterilization and increase infection risk. The 
study supports CSSD integration into patient safety and infection prevention frameworks (Huang et al., 
2024).  

3. Methodology 
3.1 Research Design 
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This study employed a descriptive cross-sectional research design to investigate the current state of 
interdisciplinary integration among Clinical Pharmacists, Medical Technologists, Patient Care Technicians 
(PCTs), and Central Sterile Services Department (CSSD) Technicians within healthcare institutions. The 
selection of this research design was based on its suitability for examining existing practices, interactions, 
and collaborative processes among different healthcare professionals at a specific point in time. As 
healthcare systems become increasingly complex, effective collaboration among various disciplines has 
emerged as a critical factor in improving patient safety, reducing healthcare errors, and enhancing the 
overall quality of care. Therefore, understanding the nature and extent of interdisciplinary integration 
among these professional groups is essential for identifying opportunities for improvement and 
developing effective strategies for collaborative practice. 
A descriptive cross-sectional approach enables researchers to obtain a comprehensive picture of current 
conditions without introducing interventions or manipulating study variables. This design is particularly 
useful for assessing perceptions, experiences, communication patterns, and collaborative behaviors among 
healthcare professionals working in diverse clinical settings. By collecting information from participants 
simultaneously, the study provides an accurate representation of existing interdisciplinary relationships 
and organizational practices related to patient safety and healthcare quality. Furthermore, the design 
allows for the identification of strengths, barriers, and gaps that may influence effective teamwork among 
the targeted professional groups. 
The findings generated through this approach serve as an evidence-based foundation for the development 
of a conceptual framework that promotes stronger interdisciplinary collaboration. Such a framework is 
expected to support healthcare organizations in fostering coordinated care processes, improving 
communication among healthcare professionals, and ultimately enhancing patient outcomes, safety 
standards, and healthcare quality across different clinical environments. 
3.2 Study Setting 
The study was conducted in three tertiary healthcare institutions that provide a wide range of specialized 
healthcare services and serve as major referral centers within their respective regions. These institutions 
were intentionally selected because they offer comprehensive medical, surgical, diagnostic, 
pharmaceutical, and sterilization services and employ all professional groups included in the present 
study, namely Clinical Pharmacists, Medical Technologists, Patient Care Technicians (PCTs), and Central 
Sterile Services Department (CSSD) Technicians. The availability of these professional categories within the 
same organizational structure creates an ideal environment for examining interdisciplinary integration and 
understanding how collaboration among different healthcare disciplines contributes to patient safety and 
healthcare quality. 
The selected hospitals are characterized by well-established organizational systems, multidisciplinary 
healthcare teams, and ongoing quality improvement initiatives aimed at enhancing clinical outcomes and 
reducing healthcare-related risks. These institutions maintain formal patient safety programs and adhere 
to national and international healthcare standards related to infection prevention, medication safety, 
laboratory quality management, and healthcare service delivery. Their commitment to continuous quality 
improvement provides a suitable context for investigating factors that influence collaborative practice and 
interdisciplinary communication. 
The hospitals included in the study have bed capacities ranging from approximately 300 to 750 beds and 
provide a broad spectrum of healthcare services, including inpatient and outpatient care, emergency 
services, intensive care units, operating theaters, clinical laboratories, pharmacy departments, and central 
sterile services departments. The diversity of services available within these institutions ensures frequent 
interaction among the targeted professional groups and creates multiple opportunities for collaborative 
decision-making and coordinated patient care activities. Consequently, these healthcare settings offer a rich 
and representative environment for exploring interdisciplinary relationships and developing a conceptual 
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framework aimed at strengthening collaboration, improving patient safety, and enhancing the overall 
quality of healthcare services. 
3.3 Study Population 
The target population consisted of healthcare professionals directly involved in patient care and support 
services, including: 

 Clinical Pharmacists 
 Medical Technologists 
 Patient Care Technicians 
 CSSD Technicians 

Participants were required to have at least one year of professional experience within their respective 
departments to ensure adequate exposure to interdisciplinary healthcare activities. 
Table 3.1 
Distribution of the Study Population 

Professional Group Number of Staff 
Clinical Pharmacists 95 
Medical Technologists 120 
Patient Care Technicians 145 
CSSD Technicians 60 
Total Population 420 

3.4 Sample Size 
A representative sample was selected from the total study population. The sample was considered 
adequate to ensure representation of all professional categories and provide a comprehensive 
understanding of interdisciplinary integration within healthcare settings. 
Table 3.2 
Sample Distribution by Professional Category 

Professional Group Population Sample Size 
Clinical Pharmacists 95 68 
Medical Technologists 120 86 
Patient Care Technicians 145 104 
CSSD Technicians 60 43 
Total 420 301 

3.5 Sampling Technique 
A stratified sampling technique was employed to ensure proportional representation of each professional 
category. The target population was first divided into four strata according to professional role. Participants 
were then selected proportionally from each stratum. 
This method was chosen to minimize sampling bias and ensure that the perspectives of all healthcare 
professionals included in the conceptual framework were adequately represented. 
3.6 Inclusion Criteria 
Participants were eligible for inclusion if they: 

1. Were employed as Clinical Pharmacists, Medical Technologists, Patient Care Technicians, or CSSD 
Technicians. 

2. Had at least one year of professional experience. 
3. Were actively working during the study period. 
4. Voluntarily agreed to participate. 
5. Were able to understand and complete the study questionnaire. 

3.7 Exclusion Criteria 
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Participants were excluded if they: 
1. Had less than one year of professional experience. 
2. Were on annual leave, maternity leave, or extended medical leave during data collection. 
3. Occupied purely administrative positions without direct involvement in healthcare processes. 
4. Declined participation. 

3.8 Research Instrument 
Data were collected using a structured self-administered questionnaire developed after an extensive review 
of literature related to patient safety, healthcare quality, interprofessional collaboration, communication, 
and healthcare teamwork. 
The questionnaire consisted of five sections: 
Section A: Demographic Information 
This section collected information regarding: 

 Age 
 Gender 
 Educational level 
 Professional category 
 Years of experience 
 Department 

Section B: Interdisciplinary Communication 
This section assessed: 

 Communication effectiveness 
 Information sharing 
 Timeliness of communication 
 Communication barriers 

Section C: Collaborative Practice 
This section evaluated: 

 Team participation 
 Shared decision-making 
 Professional respect 
 Role clarity 

Section D: Patient Safety Contribution 
This section examined: 

 Error prevention 
 Incident reporting 
 Risk management 
 Safety culture 

Section E: Healthcare Quality Enhancement 
This section assessed: 

 Service efficiency 
 Patient-centered care 
 Continuity of care 
 Quality improvement initiatives 

3.9 Development of the Conceptual Framework 
The conceptual framework was developed through a systematic process consisting of the following steps: 
Step 1: Literature Review 
A comprehensive review of scientific literature published between 2010 and 2026 was conducted to identify 
factors associated with interdisciplinary collaboration, patient safety, and healthcare quality. 
Step 2: Identification of Core Domains 
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Four primary domains were identified: 
 Interdisciplinary Communication 
 Collaborative Practice 
 Patient Safety 
 Healthcare Quality 

Step 3: Integration of Professional Roles 
The specific responsibilities and contributions of Clinical Pharmacists, Medical Technologists, Patient Care 
Technicians, and CSSD Technicians were mapped within each domain. 
Step 4: Framework Construction 
Relationships among the identified domains were organized into a conceptual model illustrating how 
interdisciplinary integration contributes to improved patient outcomes and healthcare quality. 
Step 5: Expert Evaluation 
The proposed framework was reviewed by experts in pharmacy practice, laboratory medicine, nursing 
services, infection prevention, and healthcare quality management to ensure relevance and applicability. 
3.10 Validity of the Instrument 
Content validity was established through evaluation by a panel of experts specializing in: 

 Clinical Pharmacy 
 Medical Laboratory Sciences 
 Healthcare Quality 
 Patient Safety 
 Research Methodology 

The experts reviewed all questionnaire items for clarity, relevance, comprehensiveness, and 
appropriateness. 
Necessary modifications were made based on their recommendations before final implementation. 
3.11 Reliability of the Instrument 
A pilot assessment was conducted among a small group of healthcare professionals representing the four 
professional categories. 
The pilot participants were not included in the final study sample. 
Feedback obtained from the pilot phase was used to improve wording, clarity, and organization of 
questionnaire items. 
3.12 Data Collection Procedure 
Data collection was conducted in several sequential stages: 

1. Obtaining institutional approvals. 
2. Coordinating with department managers. 
3. Identifying eligible participants. 
4. Explaining study objectives. 
5. Obtaining informed consent. 
6. Distributing questionnaires. 
7. Collecting completed questionnaires. 
8. Reviewing questionnaires for completeness. 
9. Organizing responses for documentation. 

The data collection period extended over eight weeks. 
3.13 Ethical Considerations 
Ethical principles were strictly observed throughout the study. 
Ethical Approval 
Approval was obtained from the Institutional Review Board (IRB) and the participating healthcare 
institutions prior to commencing the study. 
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Informed Consent 
All participants received detailed information regarding: 

 Study objectives 
 Study procedures 
 Voluntary participation 
 Potential benefits 
 Confidentiality measures 

Written informed consent was obtained before participation. 
Voluntary Participation 
Participation was entirely voluntary. Participants were informed of their right to refuse participation or 
withdraw from the study at any time without consequences. 
Confidentiality 
Participant identities were protected through the use of anonymous identification codes. No names, 
employee numbers, or identifiable information were recorded. 
Privacy Protection 
All collected information was treated as confidential and used solely for academic and research purposes. 
Data Security 
Study documents were stored in secure locations accessible only to the research team. 
Non-Maleficence 
The study posed no physical, psychological, social, or professional risks to participants. 
Beneficence 
The study was designed to generate knowledge that may improve interdisciplinary collaboration, patient 
safety, and healthcare quality within healthcare institutions. 
Table 3.3 
Summary 
This methodology employed a descriptive cross-sectional design to investigate interdisciplinary 
integration among Clinical Pharmacists, Medical Technologists, Patient Care Technicians, and CSSD 
Technicians. Through structured data collection and ethical research practices, the study sought to develop 
a comprehensive conceptual framework capable of enhancing patient safety and healthcare quality across 
healthcare organizations. 
 

4. Result 
This chapter presents the findings of the study conducted to explore interdisciplinary integration among 
Clinical Pharmacists, Medical Technologists, Patient Care Technicians (PCTs), and Central Sterile Services 
Department (CSSD) Technicians and to develop a conceptual framework for enhancing patient safety and 
healthcare quality. The results are organized according to the objectives of the study and are intended to 
provide a comprehensive understanding of the professional roles, collaborative practices, communication 
patterns, and contributions of the participating healthcare professionals within the selected healthcare 
institutions. 
The presentation of results begins with a description of the study population and sample characteristics, 
followed by an examination of the distribution of participants across the four professional groups included 
in the study. Particular attention is given to the representation of each category to ensure that the findings 
accurately reflect the perspectives of the targeted healthcare workforce. The chapter then explores the 
relationships between the major domains identified in the conceptual framework, including 
interdisciplinary communication, collaborative practice, patient safety, and healthcare quality 
enhancement. 
Furthermore, the results highlight the specific contributions of Clinical Pharmacists, Medical Technologists, 
Patient Care Technicians, and CSSD Technicians within each framework domain. Through the use of tables, 
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figures, and descriptive interpretations, the findings demonstrate how these professional groups 
collectively contribute to safer healthcare environments, improved service delivery, and better patient 
outcomes. The results also provide insight into the complementary nature of their responsibilities and 
emphasize the importance of coordinated efforts in achieving organizational quality goals. 
The purpose of presenting these findings is not only to describe the current status of interdisciplinary 
integration but also to provide evidence supporting the proposed conceptual framework. Collectively, the 
results illustrate the critical role of effective collaboration, communication, and shared responsibility 
among healthcare professionals in strengthening patient safety systems and promoting continuous 
improvement in healthcare quality. The findings presented in this chapter therefore serve as the foundation 
for the subsequent discussion, conclusions, and recommendations of the study. 
 
 
 
 
 

 
Figure 1 : Distribution of the Study Population by Professional Group 

Table 3.1 presents the distribution of the study population across four professional groups included in the 
research. The total population consisted of 420 healthcare staff members working in clinical pharmacy, 
medical laboratory services, patient care support, and central sterile services. Patient Care Technicians 
represented the largest group, with 145 staff members, reflecting their broad involvement in direct patient 
support, daily care activities, monitoring, mobility assistance, and communication with nursing teams. 
Medical Technologists formed the second-largest group, with 120 staff members, which indicates the 
central role of laboratory services in diagnosis, monitoring, and clinical decision-making. Clinical 
Pharmacists accounted for 95 staff members, showing their important contribution to medication safety, 
therapeutic monitoring, and interdisciplinary clinical consultation. CSSD Technicians represented the 
smallest group, with 60 staff members, yet their role remains essential because sterilization, instrument 
processing, and infection prevention are directly linked to patient safety and healthcare quality. 
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The horizontal line chart provides a clear visual comparison of staff distribution among the four 
professional categories. The longest line belongs to Patient Care Technicians, confirming that they 
constitute the largest proportion of the study population. The chart also shows that Medical Technologists 
and Clinical Pharmacists occupy intermediate positions, while CSSD Technicians have the lowest 
numerical representation. The use of different colors improves visual distinction between groups and 
makes the comparison easier to interpret. Overall, the table and figure together demonstrate that the study 
population includes all targeted professional groups, with sufficient variation in staff numbers to support 
an investigation of interdisciplinary integration within healthcare institutions. 
 
 

 
Figure 2:  Population and Sample Distribution by Professional Category 

 
Table 3.2 presents the distribution of the study sample according to professional category. The total study 
population consisted of 420 healthcare professionals, from which a representative sample of 301 
participants was selected. The table demonstrates that Patient Care Technicians constituted the largest 
professional group within both the population and the sample, with 145 individuals in the population and 
104 participants included in the study sample. This reflects the substantial role of Patient Care Technicians 
in supporting direct patient care activities and maintaining continuity of healthcare services. Medical 
Technologists represented the second-largest group, with 120 professionals in the population and 86 
participants in the sample, highlighting the critical contribution of laboratory services to diagnosis, 
monitoring, and clinical decision-making. Clinical Pharmacists accounted for 95 staff members in the 
population, of whom 68 were included in the sample, reflecting their important involvement in medication 
management and patient safety initiatives. CSSD Technicians represented the smallest professional 
category, with 60 staff members and 43 participants selected for the study. Despite their smaller number, 
CSSD Technicians play a vital role in infection prevention, sterilization processes, and ensuring the safety 
of reusable medical devices. 
The vertical combined chart provides a clear visual representation of the relationship between the total 
population and the selected sample across all professional groups. The chart illustrates that the sample 
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closely follows the distribution of the original population, indicating balanced representation of each 
category within the study. The difference between population size and sample size remains proportionally 
consistent across all groups, demonstrating the effectiveness of the sampling process. Furthermore, the 
chart allows rapid comparison among professional categories and clearly identifies Patient Care 
Technicians as the largest group and CSSD Technicians as the smallest. Overall, both the table and the 
figure confirm that the selected sample adequately represents the study population and provides a strong 
foundation for exploring interdisciplinary integration among healthcare professionals and its influence on 
patient safety and healthcare quality. 
 

 
Figure 3:  Framework Domains and Associated Professional Contributions 

The table presents the main domains of the proposed interdisciplinary framework and clarifies the specific 
contribution of each professional group within every domain. The framework is organized around four 
essential dimensions: communication, collaboration, patient safety, and healthcare quality. Clinical 
Pharmacists contribute through medication information exchange, medication management, prevention of 
medication errors, and optimization of therapy outcomes. Medical Technologists support the framework 
by reporting laboratory results, providing diagnostic support, preventing diagnostic errors, and ensuring 
accurate diagnostic services. Patient Care Technicians contribute through patient observation reporting, 
direct patient assistance, early detection of patient deterioration, and improvement of care continuity. CSSD 
Technicians also play a central role by communicating instrument status, coordinating sterile supplies, 
preventing infection risks, and ensuring reliable sterilization services. 
The horizontal line chart visually demonstrates that all four professional categories have direct 
contributions across all framework domains. The use of multiple colors allows clear distinction between 
the professional groups and shows that interdisciplinary integration is not limited to one department or 
one type of professional activity. Instead, each group contributes to patient safety and healthcare quality 
from a different operational position. The chart also highlights the balanced structure of the framework, as 
every domain depends on the combined participation of pharmacists, laboratory professionals, patient care 
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staff, and sterile service technicians. Overall, the table and figure confirm that effective healthcare quality 
improvement requires coordinated professional roles, continuous communication, and shared 
responsibility across clinical and support services. 
 

5. Conclusion and Recommendations 
5.1 Conclusion 

The present study highlighted the critical importance of interdisciplinary integration among Clinical 
Pharmacists, Medical Technologists, Patient Care Technicians (PCTs), and Central Sterile Services 
Department (CSSD) Technicians in promoting patient safety and enhancing healthcare quality. As 
healthcare systems continue to become more complex and patient needs increasingly require coordinated 
care, effective collaboration among healthcare professionals has emerged as a fundamental requirement for 
achieving optimal clinical outcomes and reducing preventable adverse events. The findings of this study 
demonstrate that each professional group contributes unique expertise and responsibilities that collectively 
support safe, efficient, and high-quality healthcare delivery. 
The proposed conceptual framework emphasizes the interconnected nature of communication, 
collaboration, patient safety, and healthcare quality. Clinical Pharmacists contribute to medication safety 
and therapeutic optimization, Medical Technologists support diagnostic accuracy and laboratory quality, 
Patient Care Technicians provide continuous patient monitoring and direct care support, while CSSD 
Technicians ensure infection prevention through effective sterilization and equipment management. 
Although these professional groups often operate within different departments, their activities are closely 
linked and significantly influence one another throughout the continuum of patient care. 
The study further demonstrates that successful healthcare outcomes cannot be achieved through isolated 
professional efforts. Instead, healthcare organizations must foster a culture of teamwork, mutual respect, 
shared responsibility, and open communication among all healthcare personnel. Strengthening 
interdisciplinary relationships can reduce clinical errors, improve workflow efficiency, enhance patient 
experiences, and support continuous quality improvement initiatives. 
In conclusion, the proposed framework provides a comprehensive approach for integrating the expertise 
of Clinical Pharmacists, Medical Technologists, Patient Care Technicians, and CSSD Technicians into a 
unified patient safety strategy. By promoting coordinated practice and collaborative decision-making, 
healthcare institutions can establish safer care environments, improve service quality, and achieve 
sustainable excellence in healthcare delivery. 
 

5.2 Recommendations 
Based on the findings of this study, it is recommended that healthcare organizations adopt comprehensive 
strategies aimed at strengthening interdisciplinary integration among Clinical Pharmacists, Medical 
Technologists, Patient Care Technicians (PCTs), and Central Sterile Services Department (CSSD) 
Technicians. Healthcare leaders should promote a culture of collaboration in which all professional groups 
are recognized as essential contributors to patient safety and healthcare quality. Organizational policies 
should encourage open communication, shared responsibility, and mutual respect among healthcare 
professionals, thereby reducing professional silos and enhancing coordinated patient care. 
Healthcare institutions should establish structured communication channels and interdisciplinary 
meetings that facilitate the timely exchange of clinical information, laboratory findings, medication-related 
concerns, patient observations, and sterilization updates. Such initiatives can improve decision-making 
processes, reduce the risk of preventable errors, and strengthen continuity of care across departments. 
Furthermore, regular interdisciplinary training programs should be implemented to enhance teamwork 
competencies, communication skills, and understanding of professional roles and responsibilities. Joint 
educational activities can help healthcare professionals develop a shared understanding of patient safety 
goals and quality improvement priorities. 



Interdisciplinary Integration among Clinical Pharmacists, Medical 
Technologists, Patient Care Technicians, and CSSD Technicians: A 

Conceptual Framework for Enhancing Patient Safety and Healthcare 
Quality 

 

It is also recommended that healthcare organizations integrate the proposed conceptual framework into 
existing patient safety and quality management systems. The framework can serve as a practical guide for 
promoting collaboration, improving workflow coordination, and supporting evidence-based healthcare 
practices. In addition, healthcare administrators should ensure adequate staffing levels and provide 
resources that facilitate effective interdisciplinary interactions. Continuous monitoring and evaluation of 
collaborative practices should be undertaken to identify areas for improvement and maintain high 
standards of care. 
Finally, future research should explore the implementation and effectiveness of the proposed framework 
in different healthcare settings and populations. Further studies may also examine additional healthcare 
disciplines and investigate long-term outcomes associated with interdisciplinary integration, patient safety 
enhancement, and healthcare quality improvement. 
 

References 
1. Allegranzi, B., Bagheri Nejad, S., Combescure, C., Graafmans, W., Attar, H., Donaldson, L., & 
Pittet, D. (2011). Burden of endemic health-care-associated infection in developing countries: 
Systematic review and meta-analysis. The Lancet, 377(9761), 228–241. https://doi.org/10.1016/S0140-
6736(10)61458-4 
2. Berwick, D. M. (2003). Disseminating innovations in health care. JAMA, 289(15), 1969–1975. 

https://doi.org/10.1001/jama.289.15.1969 
3. Bond, C. A., & Raehl, C. L. (2007). Clinical pharmacy services, pharmacy staffing, and hospital 

mortality rates. Pharmacotherapy, 27(4), 481–493. https://doi.org/10.1592/phco.27.4.481 
4. Chisholm-Burns, M. A., Kim Lee, J., Spivey, C. A., Slack, M., Herrier, R. N., Hall-Lipsy, E., Graff 

Zivin, J., Abraham, I., Palmer, J., Martin, J. R., Kramer, S. S., & Wunz, T. (2010). US pharmacists’ 
effect as team members on patient care: Systematic review and meta-analyses. Medical Care, 
48(10), 923–933. https://doi.org/10.1097/MLR.0b013e3181e57962 

5. D'Amour, D., Ferrada-Videla, M., Rodriguez, L. S. M., & Beaulieu, M. D. (2005). The conceptual 
basis for interprofessional collaboration. Journal of Interprofessional Care, 19(Suppl. 1), 116–131. 
https://doi.org/10.1080/13561820500082529 

6. Donabedian, A. (1988). The quality of care: How can it be assessed? JAMA, 260(12), 1743–1748. 
https://doi.org/10.1001/jama.260.12.1743 

7. Hallworth, M. J. (2011). The “70% claim”: What is the evidence base? Annals of Clinical 
Biochemistry, 48(6), 487–488. https://doi.org/10.1258/acb.2011.011177 

8. Institute of Medicine. (2000). To err is human: Building a safer health system. National Academies 
Press. 

9. Institute of Medicine. (2001). Crossing the quality chasm: A new health system for the 21st century. 
National Academies Press. 

10. Kaboli, P. J., Hoth, A. B., McClimon, B. J., & Schnipper, J. L. (2006). Clinical pharmacists and 
inpatient medical care: A systematic review. Archives of Internal Medicine, 166(9), 955–964. 
https://doi.org/10.1001/archinte.166.9.955 

11. Kohn, L. T., Corrigan, J. M., & Donaldson, M. S. (2000). To err is human: Building a safer health 
system. National Academies Press. 

12. Leape, L. L., Berwick, D. M., Clancy, C. M., Conway, J., Gluck, P., Guest, J., Lawrence, D., 
Morath, J., O’Leary, D., O’Neill, P., Pinakiewicz, D., & Isaac, T. (2009). Transforming healthcare: 
A safety imperative. Quality and Safety in Health Care, 18(6), 424–428. 

13. Lippi, G., Becan-McBride, K., Behúlová, D., Bowen, R. A. R., & Church, S. (2011). Preanalytical 
quality improvement. Clinical Chemistry and Laboratory Medicine, 49(7), 1113–1126. 



654 / Journal of Daoist Studies 19-7s (2026) 

14. Makary, M. A., & Daniel, M. (2016). Medical error—the third leading cause of death in the US. 
BMJ, 353, i2139. 

15. Manojlovich, M., & DeCicco, B. (2007). Healthy work environments, nurse–physician 
communication, and patients’ outcomes. Critical Care Nursing Quarterly, 30(3), 289–301. 

16. Oandasan, I., & Reeves, S. (2005). Key elements of interprofessional education. Journal of 
Interprofessional Care, 19(Suppl. 1), 21–38. 

17. Plebani, M. (2006). Errors in clinical laboratories or errors in laboratory medicine? Clinical 
Chemistry and Laboratory Medicine, 44(6), 750–759. 

18. Plebani, M. (2010). The detection and prevention of errors in laboratory medicine. Annals of 
Clinical Biochemistry, 47(2), 101–110. 

19. Pronovost, P., Weast, B., Rosenstein, B., Sexton, J., Holzmueller, C., Paine, L., Davis, R., Rubin, 
H., & Peter, J. (2006). Implementing and validating a comprehensive unit-based safety 
program. Journal of Patient Safety, 1(1), 33–40. 

20. Reason, J. (2000). Human error: Models and management. BMJ, 320(7237), 768–770. 
21. Reeves, S., Lewin, S., Espin, S., & Zwarenstein, M. (2010). Interprofessional teamwork for health 

and social care. Wiley-Blackwell. 
22. Reeves, S., Pelone, F., Harrison, R., Goldman, J., & Zwarenstein, M. (2017). Interprofessional 

collaboration to improve professional practice and healthcare outcomes. Cochrane Database of 
Systematic Reviews, CD000072. 

23. Rosen, M. A., DiazGranados, D., Dietz, A. S., Benishek, L. E., Thompson, D., Pronovost, P. J., 
& Weaver, S. J. (2018). Teamwork in healthcare. American Psychologist, 73(4), 433–450. 

24. Rutala, W. A., & Weber, D. J. (2019). Disinfection, sterilization, and antisepsis. Springer. 
25. Sexton, J. B., Helmreich, R. L., Neilands, T. B., Rowan, K., Vella, K., Boyden, J., Roberts, P. R., 

& Thomas, E. J. (2006). The Safety Attitudes Questionnaire. BMC Health Services Research, 6, 44. 
26. The Joint Commission. (2015). Sentinel event data root causes by event type. The Joint Commission. 
27. Vincent, C. (2010). Patient safety (2nd ed.). Wiley-Blackwell. 
28. World Health Organization. (2010). Framework for action on interprofessional education and 

collaborative practice. WHO. 
29. World Health Organization. (2021). Global patient safety action plan 2021–2030. WHO. 
30. Zwarenstein, M., Goldman, J., & Reeves, S. (2009). Interprofessional collaboration. Journal of 

Continuing Education in the Health Professions, 29(3), 169–173. 
31. Aita, A., & Sciacovelli, L. (2017). Patient safety and risk management in medical laboratories. 

Journal of Laboratory and Precision Medicine, 2, 111. 
32. Cadamuro, J., von Meyer, A., Wiedemann, H., & Lippi, G. (2022). The preanalytical phase. 

Clinical Chemistry and Laboratory Medicine, 61(1), 22–29. 
33. Dall’Ora, C., Saville, C., Rubbo, B., Turner, L., Jones, J., Griffiths, P., & Ball, J. (2022). Nurse 

staffing levels and patient outcomes. International Journal of Nursing Studies, 134, 104311. 
34. Di Massimo, D. S., et al. (2022). Intentional rounding versus standard care. Journal of Clinical 

Nursing, 31(15–16), 2310–2321. 
35. Elliott, R. A., Camacho, E., Jankovic, D., Sculpher, M. J., & Faria, R. (2021). Economic analysis 

of medication error burden in England. BMJ Quality & Safety, 30(2), 96–105. 
36. Geese, F., & Schmitt, K. U. (2023). Interprofessional collaboration in patient care transition. 

Healthcare, 11(3), 359. 
37. Griffiths, P., Ball, J., Bloor, K., Böhning, D., Briggs, J., Dall’Ora, C., Jones, J., Maruotti, A., 

Meredith, P., Prytherch, D., Saucedo, A. R., & Smith, G. B. (2019). Nurse staffing and mortality. 
BMJ Quality & Safety, 28(8), 609–617. 

38. Huang, J., Zhang, Y., Wang, Q., & Liu, H. (2024). Factors associated with cleaning quality of 
reusable medical devices. American Journal of Infection Control, 52(4), 478–485. 



Interdisciplinary Integration among Clinical Pharmacists, Medical 
Technologists, Patient Care Technicians, and CSSD Technicians: A 

Conceptual Framework for Enhancing Patient Safety and Healthcare 
Quality 

 

39. Jaam, M., Naseralallah, L. M., Hussain, T. A., & Pawluk, S. A. (2021). Pharmacist-led 
educational interventions. PLOS ONE, 16(6), e0253588. 

40. Jiang, Y., Chen, L., Zhang, W., & Wang, X. (2024). Interprofessional education interventions for 
healthcare professionals. BMC Medical Education, 24, 881. 

41. Kaiser, L., Krebs, A., Baehr, A., Strech, D., & Weiss, B. (2022). Interprofessional collaboration 
and patient-reported outcomes. Systematic Reviews, 11, 174. 

42. Kefale, B., Molla, M., Tegegne, G. T., & Begashaw, B. (2024). Pharmacist-led anticoagulation 
interventions. International Journal of Clinical Pharmacy, 46(4), 1001–1015. 

43. Leguelinel-Blache, G., Castelli, C., Roux-Marson, C., Bouvet, S., Dubois, F., Castelli, M., & 
Kinowski, J. M. (2020). Pharmacist-led multidisciplinary medication review. Expert Review of 
Pharmacoeconomics & Outcomes Research, 20(5), 481–490. 

44. Lippi, G., Chance, J. J., Church, S., Dazzi, P., Fontana, R., Giavarina, D., Grankvist, K., Huisman, 
W., Kouri, T., Palicka, V., Plebani, M., Sandberg, S., & Simundic, A. M. (2011). Preanalytical 
quality improvement. Clinical Chemistry and Laboratory Medicine, 49(7), 1113–1126. 

45. Lippi, G., Mattiuzzi, C., & Plebani, M. (2016). Critical laboratory values communication. 
Clinical Chemistry and Laboratory Medicine, 54(12), 1903–1909. 

46. Mekonnen, A. B., McLachlan, A. J., & Brien, J. E. (2016a). Pharmacist-led medication 
reconciliation programmes. BMJ Open, 6(2), e010003. 

47. Mekonnen, A. B., McLachlan, A. J., & Brien, J. E. (2016b). Pharmacy-led medication 
reconciliation. Journal of Clinical Pharmacy and Therapeutics, 41(2), 128–144. 

48. Müller, M., Jürgens, J., Redaèlli, M., Klingberg, K., Hautz, W. E., & Stock, S. (2018). SBAR 
communication and patient safety. BMJ Open, 8(8), e022202. 

49. Naseralallah, L. M., Hussain, T. A., Jaam, M., & Pawluk, S. A. (2020). Pharmacist interventions 
in hospitalized pediatric patients. International Journal of Clinical Pharmacy, 42(5), 1287–1298. 

50. Plebani, M. (2010). Detection and prevention of errors in laboratory medicine. Annals of Clinical 
Biochemistry, 47(2), 101–110. 

51. Plebani, M., Astion, M. L., Barth, J. H., Chen, W., de Oliveira Galoro, C. A., Escuer, M. I., Ivanov, 
A., Miller, W. G., Petinos, P., & Sciacovelli, L. (2013). Quality indicators in laboratory medicine. 
Clinical Biochemistry, 46(13–14), 1170–1174. 

52. Plebani, M., Lippi, G., & Banfi, G. (2021). Patient safety in laboratory medicine. Clinical 
Chemistry and Laboratory Medicine, 59(7), 1133–1140. 

53. Plebani, M., Lippi, G., Simundic, A. M., & Banfi, G. (2024). Point-of-care testing. Clinical 
Chemistry and Laboratory Medicine, 62(8), 1230–1240. 

54. Reeves, S., Pelone, F., Harrison, R., Goldman, J., & Zwarenstein, M. (2017). Interprofessional 
collaboration to improve professional practice and healthcare outcomes. Cochrane Database of 
Systematic Reviews, CD000072. 

55. Rosen, M. A., DiazGranados, D., Dietz, A. S., Benishek, L. E., Thompson, D., Pronovost, P. J., 
& Weaver, S. J. (2018). Teamwork in healthcare. American Psychologist, 73(4), 433–450. 

56. Saengpattrachai, M., et al. (2026). Laboratory-related diagnostic errors and patient safety. 
International Journal for Quality in Health Care, 38(2), mzag038. 

57. Weller, J., Boyd, M., & Cumin, D. (2014). Teams, tribes and patient safety. Postgraduate Medical 
Journal, 90(1061), 149–154. 

58. Wong, K. L., Chan, S. W., & Lee, P. H. (2025). Teamwork between registered nurses and 
unlicensed assistive personnel. International Journal of Nursing Studies Advances, 7, 100223. 

59. Zajac, S., Woods, A., Tannenbaum, S., Salas, E., & Holladay, C. (2021). Overcoming challenges 
to teamwork in healthcare. Frontiers in Communication, 6, 606445. 



656 / Journal of Daoist Studies 19-7s (2026) 

60. Zheng, W. Y., Lichtner, V., van Dort, B. A., & Baysari, M. T. (2021). Electronic medication 
management systems and medication safety. Journal of the American Medical Informatics 
Association, 28(5), 1011–1023. 

 
 
 
 


