Volume 7 Issue 1 @ January - February 2019 IJIRMPS | ISSN: 2349-7300

Interdisciplinary Approaches to Emergency
Preparedness and Equipment Management:
Optimizing Patient Outcomes in Critical
Situations

Nouf A. Al Anazi!, Ghalib M. Alanazi?, Najwa J. Alshammari?,
Ranya F. Arab®* Feras K. Melebari®, Norah S. Algahtani®,
Amer S. Alhumaidan’, Turki F. Alotaibi®, Nourah A. Al Enazi®

Health Affairs at the Ministry of National Guard

Abstract

Emergency preparedness in tertiary hospitals relies on interdisciplinary collaboration and effective
equipment management to optimize patient outcomes. This mixed-methods study explored the roles
of dentists, respiratory therapists, EMTSs, pharmacists, and laboratory specialists in managing
emergencies and ensuring equipment readiness. Qualitative interviews highlighted the importance of
teamwork and communication in responding to critical situations, while quantitative data revealed
challenges in equipment availability and maintenance. The findings emphasize the need for regular
interdisciplinary training and improved equipment management protocols to enhance emergency
response and patient care.
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Introduction

Effective emergency preparedness and equipment management are crucial to ensuring optimal patient
outcomes in critical situations. In a tertiary hospital setting, emergencies can arise from a wide range of
medical conditions, including trauma, respiratory distress, and acute infections, all of which require rapid,
coordinated responses from various healthcare professionals. While the availability of functional emergency
equipment is fundamental, the success of emergency interventions often hinges on the ability of
multidisciplinary teams to collaborate and communicate effectively (Siassakos et al., 2011).

Interdisciplinary collaboration in emergency preparedness involves contributions from a range of
professionals, each bringing unique expertise to the table. Emergency Medical Technicians (EMTSs) are
typically the first responders, providing initial stabilization and ensuring that the patient reaches the hospital
with a secure airway and vital functions maintained (Deakin et al., 2009). Respiratory therapists are
responsible for managing the airway and ensuring adequate ventilation during respiratory emergencies,
while dentists play a key role in addressing trauma-related issues, such as facial injuries, that could obstruct
the airway or complicate care (Prasad et al., 2012). Pharmacists ensure that life-saving medications are
readily available, and laboratory specialists provide rapid diagnostic data that guide treatment decisions
(Albanese et al., 2010).
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However, challenges in communication, role clarity, and equipment readiness can hinder the effectiveness
of emergency responses. Equipment malfunctions or shortages, combined with poor coordination among
team members, can delay critical interventions and negatively impact patient outcomes (Adamson, 2012).
Addressing these challenges requires not only the physical availability of equipment but also a structured
approach to team-based preparedness that includes regular training, joint protocols, and clear
communication strategies.

This study aims to explore how interdisciplinary collaboration and effective equipment management
contribute to improving patient outcomes during emergency situations in a tertiary hospital. By examining
the roles of EMTSs, respiratory therapists, dentists, pharmacists, and laboratory specialists, the research seeks
to identify strategies for optimizing both teamwork and equipment readiness in critical care environments.

Literature Review

Emergency Preparedness in Healthcare Settings

Emergency preparedness in healthcare settings is critical to managing crises and ensuring positive patient
outcomes. Hospitals, particularly tertiary care centers, are equipped to handle complex and high-acuity
emergencies, but success often depends on both the readiness of emergency equipment and the collaborative
efforts of various healthcare professionals. Siassakos et al. (2011) emphasize the importance of
comprehensive emergency preparedness strategies, which include not only the availability of necessary
equipment but also the integration of multidisciplinary teams trained to handle diverse emergencies
efficiently. When equipment is ready and teams are coordinated, the likelihood of improving patient
outcomes increases significantly.

The Role of Emergency Medical Technicians (EMTs) in Emergency Preparedness

Emergency Medical Technicians (EMTs) are often the first point of contact in an emergency and play a
critical role in stabilizing patients before they reach the hospital. EMTs are responsible for maintaining
airway patency, managing vital signs, and ensuring that emergency equipment, such as oxygen delivery
systems and defibrillators, is functional and available (Deakin et al., 2009). The success of EMTs in
providing prehospital care is highly dependent on the availability and proper functioning of emergency
equipment. Deakin et al. (2009) argue that equipment failures or delays in using essential tools can lead to
life-threatening consequences, highlighting the need for effective equipment management and
interdisciplinary coordination between EMTs and hospital staff.

The Role of Dentists in Emergency Care

Dentists play a key role in managing oral and maxillofacial trauma that can compromise the airway and lead
to further complications in emergency situations. In cases of facial trauma or dental injuries, dentists are
essential in addressing immediate threats to the airway by managing broken teeth, fractured jaws, or soft
tissue damage (Prasad et al., 2012). Dental professionals are increasingly being recognized as critical
members of the emergency care team, particularly when trauma extends to the oral cavity and may impede
respiratory function. Prasad et al. (2012) underscores that dentists must work closely with respiratory
therapists and EMTSs to ensure that airway management is prioritized, especially in trauma cases.

The Role of Respiratory Therapists in Emergency Preparedness

Respiratory therapists (RTs) are integral to emergency preparedness, particularly in managing airway and
ventilation issues. RTs are responsible for maintaining airway patency in patients experiencing respiratory
distress, trauma, or failure. Their expertise in advanced airway management, including endotracheal
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intubation and mechanical ventilation, is essential in emergency settings (Walls and Murphy, 2008).
Respiratory therapists work closely with EMTs and other healthcare professionals to ensure that airway
equipment such as ventilators, oxygen tanks, and intubation tools are readily available and functional. Walls
and Murphy (2008) point out that any delay in accessing or using respiratory equipment can severely
compromise patient outcomes, highlighting the critical need for effective equipment management protocols
in emergency preparedness.

Pharmacists ’Contribution to Emergency Preparedness

Pharmacists play a crucial role in emergency preparedness by ensuring the timely availability of life-saving
medications. In emergency situations, rapid access to medications such as antibiotics, analgesics, and
resuscitation drugs is critical for patient survival. Albanese et al. (2010) note that pharmacists are
responsible for managing the hospital’s medication inventory, ensuring that drugs used in emergencies are
readily accessible, appropriately stored, and not expired. Pharmacists also collaborate with other healthcare
professionals to ensure the correct medication dosages are administered in high-pressure scenarios. By
ensuring medication readiness, pharmacists contribute directly to the optimization of emergency care.

The Role of Laboratory Specialists in Emergency Car

Laboratory specialists provide vital support during emergencies by delivering rapid diagnostic data that
informs clinical decision-making. In emergencies, particularly those involving trauma or acute infections,
laboratory data on blood gases, electrolyte imbalances, infection markers, and coagulation profiles are
critical for determining the appropriate course of treatment (Adamson, 2012). Laboratory specialists ensure
that tests are processed quickly and accurately, allowing for timely interventions that can prevent
complications. Adamson (2012) emphasize that laboratory specialists must work closely with pharmacists,
EMTs, and respiratory therapists to provide real-time data that supports the immediate treatment of patients
in emergency settings.

Challenges in Equipment Management During Emergencies

While the importance of emergency equipment management is widely acknowledged, several challenges
can hinder its effectiveness. Equipment malfunctions, shortages, and delays in accessing critical tools are
common problems in emergency settings (Siassakos et al., 2011). For example, if ventilators are unavailable
or defibrillators are not functioning, the ability to provide timely and effective care is significantly
compromised. Adamson (2012) argue that regular maintenance and testing of emergency equipment are
essential to avoid these issues. Additionally, interdisciplinary teams must be aware of where equipment is
stored and how to use it effectively during critical situations. Lack of familiarity with equipment or unclear
protocols can lead to delays, further highlighting the importance of training and preparedness.

Interdisciplinary Collaboration in Emergency Preparedness

Interdisciplinary collaboration is essential for the successful management of emergencies in hospital
settings. When EMTSs, dentists, respiratory therapists, pharmacists, and laboratory specialists work together
seamlessly, patient outcomes are significantly improved (Albanese et al., 2010). However, challenges such
as communication breakdowns, unclear roles, and a lack of joint protocols can hinder effective
collaboration. Siassakos et al. (2011) argue that regular interdisciplinary training and simulations are crucial
in ensuring that healthcare professionals can work together effectively under pressure. By engaging in team-
based simulations of emergency scenarios, healthcare professionals can improve communication, clarify
roles, and ensure that emergency equipment is used efficiently.
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Methodology

This study was conducted at a tertiary hospital and aimed to examine how interdisciplinary collaboration
and effective equipment management contribute to optimizing patient outcomes during emergency
situations. The study focused on the roles of dentists, respiratory therapists, emergency medical technicians
(EMTSs), pharmacists, and laboratory specialists. A mixed-methods approach was used, incorporating both
qualitative and quantitative data to provide a comprehensive understanding of the dynamics in emergency
preparedness and equipment management.

Study Design

The study employed a cross-sectional, mixed-methods design, combining qualitative interviews with
healthcare professionals and a quantitative analysis of hospital records related to emergency equipment
readiness and usage. The qualitative component aimed to explore the experiences and perceptions of
interdisciplinary collaboration during emergencies, while the quantitative component evaluated the
availability, functionality, and management of emergency equipment in critical situations.

Participants and Sampling

A purposive sampling method was used to recruit healthcare professionals from the tertiary hospital’s
emergency department, critical care units, and supporting departments. The study included:

- 5 dentists working in emergency and trauma cases involving facial or dental injuries.

- 5 respiratory therapists responsible for managing airway and ventilation during emergencies.

- 5 EMTs who handled prehospital care and patient stabilization in emergency settings.

- 5 pharmacists involved in managing medication availability and administering emergency drugs.

- 5 laboratory specialists providing diagnostic support during emergencies.

The inclusion criteria required participants to have at least two years of experience in handling emergencies
and actively participate in interdisciplinary teams. Participants were informed about the study’s objectives,
and written consent was obtained prior to data collection.

Data Collection

Qualitative Data Collection:

Semi-structured interviews were conducted with the 25 healthcare professionals to gain insights into their
roles in emergency preparedness, the challenges they face in equipment management, and how
interdisciplinary collaboration impacts patient care. The interview guide included open-ended questions
such as:

- "Can you describe a recent emergency situation where collaboration with other healthcare professionals
was crucial?"

- "What challenges have you encountered in managing or accessing emergency equipment during critical
situations?"

- "How do you ensure that equipment is ready for use, and what protocols are followed in your department?"

The interviews were audio-recorded with the participants' consent and transcribed verbatim for analysis.
Quantitative Data Collection:

The quantitative component involved an analysis of hospital records on emergency equipment management
over the previous 12 months. Data were collected on the following:
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- The availability and functionality of key emergency equipment, such as defibrillators, ventilators, and
trauma kits.

- Maintenance and inspection records to determine how often equipment was checked and repaired.

- Incident reports related to equipment failures or shortages during emergency situations.

This data was used to identify patterns in equipment readiness and correlate these findings with the
qualitative data from the interviews.

Data Analysis

Qualitative Analysis:

Thematic analysis was conducted on the interview transcripts following Braun and Clarke’s (2006) six-step
framework:

1. Familiarization with the Data: The researchers reviewed the interview transcripts to gain an overall
understanding of the participants ’experiences.

2. Generating Initial Codes: The transcripts were coded independently by two researchers, identifying key
themes related to interdisciplinary collaboration, equipment management, and patient outcomes.

3. Searching for Themes: The codes were grouped into broader themes, such as “interdisciplinary
communication,” “challenges in equipment management,” and “strategies for team-based preparedness.”

4. Reviewing Themes: The themes were reviewed and refined to ensure they accurately reflected the data.

5. Defining and Naming Themes: The final themes were defined, and supporting quotes from the interviews
were selected to illustrate each theme.

6. Writing Up: The findings were written up, with clear explanations of the themes and examples from the
data.

Quantitative Analysis:

Descriptive statistics were used to analyze the quantitative data on equipment availability, functionality, and
usage. The percentage of functional emergency equipment, frequency of equipment checks, and the number
of incidents involving equipment failures were calculated. The results were then compared to the qualitative
findings to assess how equipment readiness affected emergency preparedness and patient outcomes.

Ethical Considerations

Ethical approval for the study was obtained from the hospital’s institutional review board (IRB). All
participants were informed about the purpose of the study and assured that their participation was voluntary.
Written informed consent was obtained before any data collection. Confidentiality was maintained by
anonymizing the participants ’data, and all records were securely stored to prevent unauthorized access.

Trustworthiness and Rigor

To ensure the credibility and trustworthiness of the study, several strategies were employed:

- Credibility: Member checking was conducted by sharing the initial themes with a subset of participants to
confirm that the findings accurately represented their experiences.

- Dependability: An audit trail was maintained throughout the research process, documenting decisions
related to data collection, analysis, and interpretation.

- Transferability: Detailed descriptions of the study context, participants, and procedures were provided to
allow readers to assess the applicability of the findings in other settings.

- Confirmability: Reflexivity was practiced by the researchers to acknowledge their potential biases and
ensure that the findings were grounded in the data rather than personal assumptions.
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Study Limitations

The study has several limitations. First, the sample size, particularly in the quantitative component, was
relatively small and focused on a single tertiary hospital. This may limit the generalizability of the findings
to other healthcare settings. Second, the data on equipment management relied on hospital records, which
may not capture all incidents of equipment failure or unavailability. Future research could expand the
sample size and include direct observations of emergency responses to gather more comprehensive data on
interdisciplinary collaboration and equipment readiness.

Findings
The findings from the study are presented in two parts: qualitative themes derived from interviews with
healthcare professionals and quantitative data on emergency equipment management in the tertiary hospital.

1. Qualitative Findings

The thematic analysis of the interview data revealed three key themes: (1) Communication and
Collaboration in Emergency Preparedness, (2) Challenges in Equipment Management, and (3) Strategies for
Enhancing Teamwork and Equipment Readiness.

Theme 1: Communication and Collaboration in Emergency Preparedness

All participants emphasized the importance of effective communication and collaboration during emergency
situations. Healthcare professionals highlighted that teamwork among EMTSs, respiratory therapists, dentists,
pharmacists, and laboratory specialists was critical in optimizing patient outcomes.

- Example Quote from a Dentist:

“In trauma cases where the airway is compromised, working alongside respiratory therapists and EMTS is
essential. We have to be on the same page, especially when stabilizing a patient with facial injuries.”

- Example Quote from an EMT:

“The first few minutes in an emergency are crucial, and communication can make or break the response. We
need to coordinate with respiratory therapists and pharmacists for quick access to medications and
equipment.”

Theme 2: Challenges in Equipment Management

Participants frequently reported challenges related to the availability and functionality of emergency
equipment. Some professionals noted that equipment, particularly ventilators and defibrillators, was
occasionally unavailable due to maintenance delays or incorrect storage locations.

- Example Quote from a Respiratory Therapist:

“There have been times when we needed ventilators immediately, but they weren’t available or hadn’t been
checked for proper functioning. It’s stressful when we’re trying to stabilize a patient, and the equipment
isn’t there or isn’t working.”

- Example Quote from a Pharmacist:

“In high-pressure situations, the last thing we need is a delay because the necessary medications or
equipment aren’t where they’re supposed to be.”

Theme 3: Strategies for Enhancing Teamwork and Equipment Readiness

Participants suggested strategies to improve interdisciplinary teamwork and equipment management, such
as conducting regular joint training sessions and establishing clear protocols for equipment storage and
maintenance.
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- Example Quote from a Laboratory Specialist:
“We’ve found that regular drills with all team members, including pharmacists and EMTSs, help us be more
prepared. It also ensures that everyone knows where the equipment is stored and how to use it.”

2. Quantitative Findings

The quantitative analysis focused on the availability and functionality of emergency equipment over the past
12 months. The data showed patterns in equipment readiness, including maintenance frequency, incidents of
equipment malfunction, and the availability of critical devices during emergency situations.

Table 1: Availability of Emergency Equipment Over 12 Months

Equipment Type | Total Number in | Available Malfunctions Maintenance
Hospital During Reported (%) Frequency (per

Emergencies month)
(%)

Defibrillators 20 95% 5% 1

Ventilators 30 87% 10% 2

Trauma Kits 15 90% 8% 1

Oxygen Tanks 40 98% 2% 3

Medication 10 93% 7% 1

Carts

Key Findings:

- Ventilators were available in 87% of emergency cases, with 10% of incidents reporting malfunctions,
highlighting an area for improvement in equipment readiness.

- Defibrillators were largely available during emergencies, but 5% of the time, malfunctions were reported,
suggesting the need for more regular checks.

- Oxygen tanks showed the highest availability at 98%, reflecting strong equipment management in this
area.

Table 2: Equipment Malfunction and Resolution Times

Equipment Type Number of Malfunctions Average Time to Resolution
(hours)

Defibrillators 1 2

Ventilators 3 4

Trauma Kits 2 1.5

Oxygen Tanks 1 1

Medication Carts 2 2

Key Findings:

- Ventilator malfunctions took the longest time to resolve, averaging 4 hours, which could impact patient
outcomes during critical emergencies.

- Equipment resolution times ranged from 1 to 4 hours, with trauma kits and oxygen tanks being resolved
most quickly, indicating efficient maintenance in some areas.
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Discussion

The findings of this study provide valuable insights into the roles of interdisciplinary collaboration and
equipment management in emergency preparedness within a tertiary hospital setting. By examining the
perspectives of dentists, respiratory therapists, EMTs, pharmacists, and laboratory specialists, this study
highlights the critical importance of communication, teamwork, and equipment readiness in optimizing
patient outcomes during emergency situations. This section discusses the key findings in the context of
existing literature and explores their implications for clinical practice.

Interdisciplinary Collaboration and Communication in Emergency Preparedness

The results of this study emphasize that effective communication and collaboration among healthcare
professionals are central to successful emergency response. Participants consistently pointed to the
importance of being able to coordinate quickly and efficiently across professions in high-pressure situations.
This finding aligns with Siassakos et al. (2011), who identified that the integration of diverse professional
expertise in emergencies significantly improves patient outcomes. Specifically, the combined efforts of
EMTs, respiratory therapists, dentists, pharmacists, and laboratory specialists allow for a more
comprehensive approach to emergency care, ensuring that no aspect of patient management is overlooked.

The study participants highlighted that interdisciplinary collaboration was particularly crucial in cases of
trauma or respiratory distress, where multiple team members needed to work together simultaneously.
Respiratory therapists ensured the airway was maintained, while EMTs provided prehospital stabilization
and pharmacists managed critical medications. The inclusion of dentists in emergency teams, particularly in
trauma cases involving the oral and maxillofacial region, also proved essential, as they managed airway
obstructions caused by facial injuries (Prasad et al., 2012).

Challenges in Equipment Management

Despite the recognized importance of collaboration, significant challenges were identified in the
management of emergency equipment. The findings revealed that while most critical equipment was
available during emergencies, there were notable incidents of malfunctions and delays in equipment
readiness. For example, ventilators were reported to be unavailable or non-functional in 13% of cases, and
the resolution time for malfunctions averaged 4 hours. These delays can have serious consequences during
critical emergencies, as timely access to functional equipment is essential for patient survival, particularly in
cases of respiratory failure (Walls and Murphy, 2008).

The findings regarding equipment shortages and malfunctions are consistent with previous studies that have
highlighted the importance of regular maintenance and checks for emergency equipment (Adamson, 2012).
Malfunctions or unavailability of key tools such as defibrillators or ventilators can lead to delays in life-
saving interventions. Participants suggested that clearer protocols and more frequent equipment checks
could help mitigate these issues, ensuring that all essential equipment is always ready for use.

Impact of Equipment Readiness on Patient Outcomes

The quantitative data provided further evidence of the impact of equipment readiness on patient outcomes.
The availability of equipment such as defibrillators and oxygen tanks was generally high, but the
malfunctions reported in ventilators and trauma Kkits indicated areas for improvement. Equipment
malfunction incidents that took longer to resolve, particularly with ventilators, presented the greatest risk, as
respiratory support is critical in many emergency scenarios. These findings suggest that regular inspections,
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increased maintenance frequency, and clear reporting mechanisms are crucial to ensuring equipment is
operational when needed.

Furthermore, the results suggest that more structured protocols for equipment management could improve
both the availability and functionality of critical tools. Adamson (2012) recommend that hospitals
implement comprehensive equipment management systems that include routine checks, scheduled
maintenance, and clear documentation of equipment readiness. By adhering to these protocols, hospitals can
reduce the risk of equipment-related delays in emergency care, ultimately improving patient outcomes.

Strategies for Improving Teamwork and Equipment Readiness

The participants in this study proposed several strategies to enhance both interdisciplinary teamwork and
equipment management. Regular joint training exercises were frequently mentioned as a way to improve
communication and clarify roles during emergencies. Participants noted that simulation exercises involving
all key professionals (dentists, respiratory therapists, EMTs, pharmacists, and laboratory specialists) would
allow team members to practice working together under pressure, leading to better coordination during real
emergencies. This finding supports the work of Siassakos et al. (2011), who argued that interdisciplinary
simulations can significantly improve emergency preparedness by fostering collaboration and enhancing the
ability to manage complex emergencies.

Additionally, participants recommended the development of standardized protocols for emergency
equipment management, including clear guidelines for storage, accessibility, and maintenance. These
protocols would ensure that all healthcare professionals are familiar with the location and functionality of
critical tools, reducing delays in emergency responses. The use of regular equipment audits, as suggested by
Adamson (2012), could also help prevent malfunctions and ensure that all equipment is in optimal working
condition.

Implications for Clinical Practice

The findings from this study have several important implications for clinical practice in tertiary hospitals.
First, hospitals must prioritize interdisciplinary collaboration and communication in emergency
preparedness. Regular team-based simulations and training sessions can improve the coordination between
healthcare professionals, leading to more efficient and effective emergency responses.

Second, improving equipment management is crucial to ensuring that life-saving tools are available when
needed. Hospitals should implement stricter protocols for regular equipment checks, maintenance, and
reporting, ensuring that all critical equipment is ready for use during emergencies. Additionally, hospitals
should consider establishing centralized systems for monitoring equipment readiness, allowing for quick
identification and resolution of any issues.

Study Limitations

While this study provides valuable insights, several limitations should be noted. The sample size was
relatively small and focused on a single tertiary hospital, which may limit the generalizability of the findings
to other settings. Additionally, the quantitative data relied on hospital records, which may not capture all
instances of equipment malfunction or unavailability. Future studies should consider including a larger
sample size across multiple hospitals and incorporating direct observational data during emergency
situations to gain a more comprehensive understanding of interdisciplinary collaboration and equipment
management.
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Conclusion

This study demonstrates the critical role of interdisciplinary collaboration and effective equipment
management in optimizing patient outcomes during emergency situations. By fostering strong
communication and teamwork among healthcare professionals and ensuring that emergency equipment is
always functional and accessible, hospitals can significantly improve their emergency preparedness. The
findings highlight the need for ongoing training, clear protocols, and regular equipment maintenance to
ensure that healthcare teams can respond quickly and effectively to critical situations, ultimately enhancing
patient care in tertiary hospital settings.
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