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Abstract

Background: Medication errors are a significant concern in tertiary hospitals, leading to adverse drug
events, prolonged hospital stays, and increased healthcare costs. This study evaluated the impact of a
multidisciplinary approach involving pharmacists, nurses, and medical technologists on reducing medication
errors.

Methods: A retrospective observational study was conducted in a tertiary care hospital over 12 months.
Data on prescribing, dispensing, administration, and monitoring errors were collected and analyzed pre- and
post-implementation of a multidisciplinary intervention. Quantitative data were complemented by
qualitative insights from healthcare professionals.

Results: The multidisciplinary approach reduced total medication errors by 40.5%, with administration
errors showing the highest reduction (44%). Time taken to resolve errors decreased by 35.4%. Adverse drug
events decreased from 7.5 to 4.2 per 1,000 medication orders. Qualitative analysis highlighted improved
collaboration, efficiency, and patient outcomes, alongside challenges such as initial resistance and resource
constraints.

Conclusion: This study demonstrates that a multidisciplinary approach effectively reduces medication
errors in tertiary hospitals, enhances patient safety, and fosters teamwork. Future efforts should focus on
addressing barriers and expanding such interventions across diverse healthcare settings.

Keywords: Medication errors, multidisciplinary approach, pharmacists, nurses, medical technologists,
tertiary hospital, patient safety, adverse drug events.

Introduction

Medication errors are a persistent challenge in healthcare, particularly in tertiary hospitals where complex
treatments and critically ill patients are prevalent. These errors contribute significantly to preventable
adverse events, prolonged hospitalizations, and increased healthcare costs (Gerace et al., 2013). The
multifaceted nature of care delivery in tertiary settings underscores the need for collaborative efforts to
address medication safety effectively.
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A multidisciplinary approach, leveraging the expertise of pharmacists, nurses, and medical technologists,
has demonstrated considerable potential in mitigating these risks. Pharmacists ensure the accuracy of
medication prescriptions and provide vital insights into drug interactions, while nurses are instrumental in
safe drug administration and patient education. Medical technologists play a critical role in providing
accurate diagnostic data to guide medication use, creating a synergy that enhances patient safety (Liang et
al., 2020).

Evidence underscores the efficacy of such collaborations. For example, studies have shown that the
inclusion of pharmacists in care teams significantly reduces prescribing errors and improves outcomes
(McMullen et al., 2015). Similarly, interventions involving medication reconciliation processes spearheaded
by multidisciplinary teams have proven effective in minimizing errors during care transitions (Hassan et al.,
2009). These findings highlight the importance of integrating diverse professional expertise in developing
robust strategies for medication error reduction.

This study aims to explore the effectiveness of a multidisciplinary approach involving pharmacists, nurses,
and medical technologists in reducing medication errors in tertiary hospitals. By analyzing existing practices
and proposing enhancements, this research seeks to contribute to the advancement of patient safety in high-
risk healthcare settings.

Literature Review
Introduction

Medication errors represent a critical issue in healthcare, leading to adverse drug events, increased patient
morbidity, prolonged hospital stays, and substantial economic burdens. They are particularly concerning in
tertiary hospitals due to the complexity of care, the severity of patients' conditions, and the variety of high-
risk medications used (Gerace et al., 2013). Various studies have emphasized the need for multidisciplinary
approaches to mitigate medication errors, leveraging the complementary roles of pharmacists, nurses, and
medical technologists to enhance patient safety and optimize outcomes (Liang et al., 2020).

The Pharmacist’s Role in Medication Safety

Pharmacists are key players in reducing medication errors, particularly in the areas of prescribing,
dispensing, and monitoring. Studies have demonstrated that integrating pharmacists into care teams can lead
to significant reductions in prescribing errors. McMullen et al. (2015) highlighted that pharmacist-led
medication reviews reduced medication errors by 30% in tertiary hospitals. Similarly, the introduction of
pharmacist-supported computerized physician order entry (CPOE) systems has been shown to improve
prescribing practices and reduce errors associated with manual processes.

Additionally, pharmacists are crucial in medication reconciliation processes, particularly during patient
admissions and discharges, where the likelihood of medication discrepancies is highest. Their involvement
ensures that medication lists are accurate and complete, minimizing the risk of adverse drug events.

Nurses: The Frontline Defenders

Nurses play an essential role in preventing medication errors, as they are often the final checkpoint in the
medication administration process. Hassan et al. (2009) reported that nurses’ involvement in medication

IJIRMPS2101231902 Website: www.ijirmps.org Email: editor@ijirmps.org 2



https://www.ijirmps.org/

Volume 9 Issue 1 @ January - February 2021 IJIRMPS | ISSN: 2349-7300

safety protocols, including double-checking high-risk medications and adhering to evidence-based
guidelines, significantly reduced administration errors. Moreover, nurse-led training and audits have been
shown to enhance medication administration practices and promote a culture of safety.

Communication between nurses and other healthcare professionals is another critical factor. Open
communication channels allow nurses to report near misses and actual errors without fear of retribution,
fostering an environment where continuous improvement is prioritized.

Medical Technologists and Diagnostic Accuracy

Medical technologists play a pivotal role in ensuring the accuracy of diagnostic data, which directly impacts
medication management. Laboratory results, such as renal function tests, guide appropriate dosing of critical
medications. For example, Hassan et al. (2009) demonstrated that collaborative efforts between medical
technologists and pharmacists in nephrology clinics improved the accuracy of renal drug dosing, reducing
the incidence of dose-related adverse events.

Moreover, medical technologists contribute to the development and implementation of therapeutic drug
monitoring protocols. These protocols help identify patients at risk of toxicity or subtherapeutic drug levels,
ensuring that interventions are timely and effective.

Interdisciplinary Collaboration

Interdisciplinary collaboration among pharmacists, nurses, and medical technologists has emerged as one of
the most effective strategies for reducing medication errors. Liang et al. (2020) emphasized that
multidisciplinary interventions, such as team-based medication reviews and daily huddles, significantly
reduced medication discrepancies and improved overall patient outcomes. Additionally, shared access to
electronic health records (EHRs) has facilitated better communication and decision-making across
disciplines.

Research has also highlighted the importance of joint training programs and simulation exercises to foster
mutual understanding and improve teamwork. These initiatives help healthcare providers develop a shared
vision of patient safety and learn to work together seamlessly in high-pressure environments.

Challenges and Barriers

Despite the evident benefits of multidisciplinary approaches, challenges remain. Gerace et al. (2013)
identified several barriers, including resistance to change, insufficient staffing, and a lack of standardization
in processes. Furthermore, disparities in access to resources, such as advanced CPOE systems or EHRs, can
hinder the implementation of safety protocols. Addressing these challenges requires organizational
commitment, adequate funding, and ongoing training for healthcare providers.

Conclusion

The literature highlights the critical role of pharmacists, nurses, and medical technologists in reducing
medication errors in tertiary hospitals. Their collaboration fosters a comprehensive approach to patient
safety, combining clinical expertise, diagnostic accuracy, and patient-centered care. Future studies should
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focus on overcoming implementation barriers and exploring innovative technologies to further enhance
multidisciplinary efforts.

Methodology
Study Design

This study was conducted as a retrospective observational study in a tertiary care hospital. It aimed to
evaluate the effectiveness of a multidisciplinary approach involving pharmacists, nurses, and medical
technologists in reducing medication errors. The study period spanned 12 months, from January 1, 2020, to
December 31, 2020.

Study Setting

The research was conducted in the inpatient departments of a tertiary hospital, including the medical,
surgical, intensive care unit (ICU), and nephrology wards. The hospital is a 500-bed facility catering to a
diverse patient population with complex medical needs.

Study Population
The study included:

o Patients: Hospitalized adult patients (>18 years) who received at least one medication during their
hospital stay. Pediatric and outpatient cases were excluded.

« Healthcare Professionals: The multidisciplinary team consisted of 12 pharmacists, 25 nurses, and 8
medical technologists working collaboratively across departments.

Data Collection
1. Sources of Data:

o Electronic Health Records (EHRs): Medication orders, administration records, and laboratory
results were retrieved from the hospital’s EHR system.

o Incident Reporting System: Data on reported medication errors were obtained from the hospital’s
incident reporting database.

o Observational Audits: On-site audits were conducted by the research team to document medication
handling and administration processes.

2. Variables Measured:

o Types of Medication Errors: Prescribing errors, dispensing errors, administration errors, and
monitoring errors.

e Intervention Impact: Number of errors intercepted, time taken for resolution, and changes in
patient outcomes.

o Collaborative Activities: Frequency of interdisciplinary meetings, medication reviews, and
communication interventions.
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Intervention

A multidisciplinary intervention was implemented as part of routine care during the study period:

1.

Medication Reconciliation: Pharmacists reviewed patient medication lists during admission,
transfer, and discharge.

Pharmacist-Led Ward Rounds: Pharmacists actively participated in daily ward rounds with nurses
and physicians to identify and resolve potential errors.

Diagnostic Support: Medical technologists provided rapid diagnostic data for medication
adjustments, such as renal function tests for dose modifications.

Nurse-Pharmacist Coordination: Nurses double-checked high-risk medications with pharmacists
before administration.

Regular Team Meetings: Weekly interdisciplinary meetings were conducted to review error trends
and discuss solutions.

Outcome Measures

The primary outcomes were:

Reduction in the incidence of medication errors.
Time taken to resolve identified errors.
Improvement in patient safety indicators, such as adverse drug event (ADE) rates.

The secondary outcomes included:

Feedback from healthcare providers on the effectiveness of the collaborative approach.
Patient satisfaction with medication management.

Data Analysis

Quantitative Analysis: The incidence of medication errors before and after the implementation of
the multidisciplinary approach was compared using statistical tests (e.g., chi-square test, t-test).
Qualitative Analysis: Feedback from healthcare professionals was analyzed thematically to identify
barriers and facilitators of the intervention.

Trend Analysis: Error trends over the 12-month period were plotted to assess the sustained impact
of the intervention.

Ethical Considerations

The study was approved by the hospital’s ethics committee. Informed consent was waived due to the
retrospective nature of the study. Patient confidentiality was maintained by anonymizing data during
analysis.

Limitations

Potential limitations include:

Reliance on self-reported data, which may underreport errors.
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e The study was conducted in a single hospital, which may limit the generalizability of the findings.
Findings
Quantitative Findings

The impact of the multidisciplinary approach on medication errors was assessed by comparing the pre-
implementation and post-implementation data collected over 12 months.

Table 1: Reduction in Medication Errors Pre- and Post-Implementation

Error Type Pre-Implementation (n)||Post-Implementation (n)||% Reduction
Prescribing Errors 120 78 35%
Dispensing Errors 95 55 42%
Administration Errors||150 84 44%
Monitoring Errors 50 30 40%

Total Errors 415 247 40.5%

Key Observations:

« Asignificant reduction in all categories of medication errors was observed post-implementation.

o The highest reduction occurred in administration errors (44%), attributable to enhanced nurse-
pharmacist coordination.

o Prescribing errors reduced by 35%, largely due to pharmacist involvement during ward rounds and
medication reconciliation.

Table 2: Time Taken to Resolve Medication Errors

Metric Pre-Implementation|Post-Implementation||% Reduction
Average Time to Resolve (hours)||6.5 4.2 35.4%

Key Observations:

e The time required to resolve medication errors was reduced by 35.4%, indicating improved
efficiency in communication and intervention among the multidisciplinary team.

Patient Outcomes

e Adverse Drug Events (ADEs): ADEs per 1,000 medication orders decreased from 7.5 to 4.2,
reflecting a 44% improvement in patient safety.

Qualitative Findings

Qualitative data were obtained from semi-structured interviews and focus group discussions with 30
participants, including 10 pharmacists, 12 nurses, and 8 medical technologists.
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Themes

Sub-Themes

Participant Replies

1. Improved
Collaboration

- Enhanced
Communication

"We now have better discussions during ward rounds,
which helps us catch errors early." (Nurse)

- Teamwork Dynamics

"Everyone feels more involved in ensuring patient
safety, and we value each other’s input." (Pharmacist)

2. Efficiency in Error |- Faster Error|"With regular team meetings, we resolve issues much
Management Resolution faster than before.” (Medical Technologist)
- Reduced Workflow|"Knowing that others are checking too gives us
Redundancy confidence to focus on our core tasks." (Nurse)
3. Challenges in - Initial Resistance to|"At first, some staff were hesitant, but once they saw

Implementation

Change

the results, attitudes improved.” (Pharmacist)

- Resource Constraints

"We struggled initially with workload, but over time, it
balanced out.” (Nurse)

4. Patient-Centered
Outcomes

- Better Medication
Understanding

"Patients seem more confident about their medications
after our joint counseling sessions.”" (Pharmacist)

- Improved Patient Trust

"Patients appreciate that multiple professionals are
involved in their care." (Nurse)

Key Themes Summary:

1. Improved Collaboration: Participants emphasized the importance of open communication and
mutual respect, which enhanced teamwork and error detection.

2. Efficiency in Error Management: Faster resolution of medication errors and reduced workflow
redundancy were reported benefits.

3. Challenges in Implementation: Initial resistance and resource constraints were highlighted but
resolved with consistent effort.

4. Patient-Centered Outcomes: Participants observed greater patient trust and understanding due to
collaborative care efforts.

Discussion

Overview

This study evaluated the impact of a multidisciplinary approach involving pharmacists, nurses, and medical
technologists in reducing medication errors in a tertiary care hospital. The findings revealed a significant
reduction in the incidence of medication errors, improved efficiency in error resolution, and enhanced
patient safety outcomes. Furthermore, qualitative insights provided a deeper understanding of the
collaboration dynamics and the challenges faced during implementation.
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Key Findings and Interpretation

Reduction in Medication Errors The study demonstrated a 40.5% overall reduction in medication errors
across prescribing, dispensing, administration, and monitoring categories. The greatest improvement was
observed in administration errors (44%), highlighting the critical role of nurse-pharmacist coordination in
ensuring proper drug delivery. These findings align with previous studies that emphasize the effectiveness
of collaborative interventions in improving medication safety (McMullen et al., 2015; Liang et al., 2020).

Pharmacists’ involvement in medication reconciliation and ward rounds contributed to a 35% reduction in
prescribing errors, corroborating evidence from other research that pharmacist-led interventions enhance
prescribing accuracy (Gerace et al., 2013). Additionally, the active role of medical technologists in
providing accurate diagnostic data, such as renal function tests, supported appropriate drug dosing, further
reducing the risk of adverse drug events.

Efficiency in Error Resolution The average time to resolve medication errors decreased by 35.4%,
reflecting improved communication and streamlined processes. Weekly interdisciplinary meetings and the
adoption of shared electronic health records (EHRs) facilitated faster identification and resolution of errors.
These findings support the assertion that structured team collaboration and efficient information sharing can
significantly enhance error management workflows (Hassan et al., 2009).

Improvement in Patient Safety Indicators The reduction in adverse drug events (ADEs) from 7.5 to 4.2
per 1,000 medication orders is a testament to the success of the multidisciplinary approach. Enhanced
patient safety outcomes align with global trends observed in hospitals that implement team-based
interventions (Liang et al., 2020).

Qualitative Insights
The qualitative findings highlighted several key themes that contributed to the success of the intervention:

1. Improved Collaboration: Open communication, mutual respect, and teamwork among pharmacists,
nurses, and medical technologists were pivotal in reducing errors. Regular interdisciplinary meetings
fostered trust and facilitated error reporting, which aligns with the principles of high-reliability
organizations in healthcare.

2. Challenges in Implementation: Initial resistance to change and resource constraints were notable
barriers. However, consistent leadership support and visible results helped overcome these
challenges, echoing findings from similar studies (McMullen et al., 2015).

3. Patient-Centered Outcomes: Participants reported enhanced patient understanding of medications
and increased trust in the care team. These outcomes emphasize the value of involving patients in
their treatment process as part of safety initiatives.

Comparison with Previous Studies

The findings of this study are consistent with prior research demonstrating the efficacy of multidisciplinary
approaches in reducing medication errors. For instance, studies have shown that pharmacist involvement
during transitions of care significantly reduces prescribing errors, while nurse-pharmacist collaborations
improve medication administration safety (Gerace et al., 2013; Hassan et al., 2009).
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However, this study also underscores the unique contribution of medical technologists in diagnostic support,
which has been less explored in previous research. Their role in ensuring accurate laboratory results directly
influenced medication dosing and monitoring, highlighting an area for further study.

Strengths and Limitations
Strengths:

e The study was conducted in a real-world setting, making the findings applicable to similar tertiary
care hospitals.

o The combination of quantitative and qualitative methods provided a comprehensive understanding of
the intervention's impact.

Limitations:

« The study was limited to a single hospital, which may affect the generalizability of the findings.
o Self-reported data on medication errors may have resulted in underreporting or reporting bias.
e The study focused on adult patients, excluding pediatric and outpatient populations.

Implications for Practice

This study demonstrates that multidisciplinary approaches are effective in improving medication safety in
tertiary hospitals. Hospitals should prioritize:

1. Integrating pharmacists into daily ward rounds and medication reconciliation processes.
2. Enhancing communication channels between nurses, pharmacists, and medical technologists.
3. Providing ongoing training and resources to support collaborative practices.

Additionally, addressing barriers such as resistance to change and resource constraints is crucial to ensure
the sustainability of such interventions.

Future Directions
Future research should:

o Explore the long-term sustainability of multidisciplinary interventions.

o Investigate the role of advanced technologies, such as artificial intelligence, in enhancing
collaboration and reducing errors.

« Extend the study to include diverse patient populations and healthcare settings.

Conclusion

The findings of this study highlight the significant benefits of a multidisciplinary approach to reducing
medication errors in tertiary hospitals. By leveraging the complementary expertise of pharmacists, nurses,
and medical technologists, healthcare systems can improve patient safety and foster a culture of
collaboration and continuous improvement. Addressing implementation barriers and focusing on scalability
will be critical to maximizing the impact of these interventions.
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