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Abstract:  
 

The implementation of a joint Nursing–Operating Room Technician–Anesthesia 

Equipment Readiness Checklist represents a transformative strategy in perioperative 

care, directly targeting the systemic vulnerabilities that lead to preventable 

intraoperative delays and patient safety events. By mandating a synchronous, 

multidisciplinary verification of anesthesia equipment, surgical instruments, 

medications, and critical supplies before patient induction, this intervention shifts the 

discovery and resolution of potential problems to a proactive, pre-operative phase. This 

structured process intercepts equipment failures, missing items, and communication 

gaps that traditionally manifest as disruptive crises after a patient is anesthetized, 

thereby streamlining operating room workflow and enhancing efficiency. Beyond 

reducing delay times and improving on-time starts, the checklist fortifies patient safety 

by creating redundant verification loops for critical items like emergency drugs and 

implants, while simultaneously fostering a culture of shared accountability and 

psychological safety among team members. The collective briefing inherent in the tool 

builds shared mental models, improves situational awareness, and empowers all staff to 

speak up about concerns, ultimately creating a more resilient defense against errors in 

the high-stakes surgical environment. 

 

1. Introduction 
 

The modern operating room (OR) represents one of 

the most complex and high-stakes environments in 

healthcare. It is a dynamic ecosystem where the 

interdependent work of surgeons, anesthesiologists, 

nurses, and technicians must synchronize perfectly 

to ensure optimal patient outcomes. Within this 

milieu, the period immediately before and during a 

surgical procedure—the intraoperative phase—is 

particularly vulnerable to system failures and 

human error. Intraoperative delays, defined as any 

preventable interruption that prolongs the time from 

patient entry into the OR to incision, or that 

disrupts the flow of the procedure itself, are a 

pervasive and costly challenge [1]. These delays 

can stem from a multitude of factors, including 

missing or malfunctioning equipment, incomplete 

patient documentation, communication 

breakdowns, and unavailability of key personnel. 

Beyond their economic impact through inefficient 

utilization of expensive OR time, such delays have 

profound implications for patient safety, potentially 

increasing the risk of surgical site infections, 

anesthesia-related complications, and procedural 

errors due to rushed or disjointed teamwork [2]. 

The pursuit of enhanced surgical safety has 

historically focused on technical skill and 

individual vigilance. However, the landmark work 

of the World Health Organization (WHO) with the 

introduction of the Surgical Safety Checklist 

marked a paradigm shift, demonstrating that 

standardizing communication and verifying critical 

steps through a simple, low-cost tool could 

significantly reduce morbidity and mortality [3]. 

The success of the WHO checklist underscored the 

power of structured communication and cross-

disciplinary verification in mitigating the inherent 

risks of surgery. It catalyzed a global movement 

towards checklist utilization in healthcare, yet its 

focus is necessarily broad, covering the entire 

surgical pathway from sign-in to sign-out. This has 

left a gap for more specialized, role-specific, and 

equipment-focused preparatory protocols within the 

narrower window of OR setup and patient induction 

[4]. 

Specifically, the readiness of anesthesia equipment 

and specialized surgical instrumentation—a domain 

shared by nursing staff, operating room technicians 

(ORTs), and anesthesia providers—remains a 

critical vulnerability. Anesthesia workstations are 

sophisticated assemblies of ventilators, monitors, 

gas delivery systems, and emergency equipment. A 

failure to detect a depleted oxygen cylinder, a faulty 

ventilator valve, or an uncalibrated monitor during 

pre-use checks can lead to catastrophic events upon 

induction. Similarly, the ORT is responsible for the 

availability, sterility, and functionality of a vast 

array of surgical instruments and devices, while the 

circulating nurse manages additional supplies, 

implants, and documentation. A missing or non-

functional piece of equipment discovered after the 

patient is anesthetized or the surgery has 

commenced inevitably causes a delay, forcing the 

team into a reactive, problem-solving mode that 

distracts from patient care [5]. 

Traditionally, equipment checks have been 

conducted in silos, relying on individual memory, 

experience, and informal routines. The anesthesia 

provider performs a machine check, the ORT sets 

up the back table, and the nurse gathers supplies, 

often with minimal structured interaction or mutual 

verification. This fragmentation is a known source 

of error. Cognitive psychology reveals that human 

memory and attention are fallible, especially under 

stress or fatigue, making reliance on unaided recall 

hazardous [6]. Furthermore, the assumption that 

"someone else" has checked a critical item is a 
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common factor in latent failures that manifest 

during crises. 

In response to these challenges, the concept of a 

joint, multidisciplinary checklist for equipment 

readiness has emerged as a promising strategy. This 

intervention involves the collaborative development 

and implementation of a single, integrated checklist 

used simultaneously by the nursing, ORT, and 

anesthesia team members in the immediate pre-

operative period. Its purpose is to transform 

equipment preparation from an isolated, tacit 

activity into a shared, explicit, and verifiable 

process. By mandating synchronous 

communication and point-of-use verification, such 

a checklist aims to intercept errors before the 

patient enters the room, thereby streamlining OR 

workflow and fortifying the layers of defense 

protecting the patient [7]. 

The theoretical underpinnings for this approach are 

robust, drawing from high-reliability organization 

(HRO) principles, aviation's crew resource 

management (CRM), and systems engineering. 

HROs, such as aircraft carriers and nuclear power 

plants, operate under volatile conditions yet 

maintain exceptional safety records by 

preoccupation with failure, reluctance to simplify 

interpretations, sensitivity to operations, 

commitment to resilience, and deference to 

expertise [8]. A joint checklist operationalizes these 

principles: it institutionalizes a preoccupation with 

failure by systematically searching for potential 

equipment problems; it combats oversimplification 

by requiring specific verification of complex 

systems; it enhances sensitivity to real-time 

operations through a shared briefing; it builds 

resilience by creating a redundant verification loop; 

and it formalizes deference to expertise by giving 

each discipline a defined voice in the safety 

process. 

 

2. Conceptual Framework and Design Principles 

of the Joint Checklist 
 

The development of an effective joint equipment 

readiness checklist is not a mere compilation of 

existing individual lists; it is a deliberate design 

process grounded in human factors engineering and 

principles of effective team communication. The 

primary objective is to create a tool that is 

cognitively supportive, promotes shared situational 

awareness, and integrates seamlessly into the 

existing workflow without becoming a burdensome 

ritual. The design must acknowledge the distinct 

yet overlapping responsibilities of the three key 

roles: the anesthesia provider (responsible for the 

anesthesia machine, drugs, and airway equipment), 

the scrub technician or nurse (responsible for sterile 

instruments, implants, and special devices), and the 

circulating nurse (responsible for non-sterile 

supplies, equipment functionality checks, and 

documentation) [9]. 

A foundational principle is the concept of "forcing 

functions." A well-designed checklist incorporates 

steps that are difficult to skip or perform 

incorrectly. For example, a physical checkmark 

placed next to a verified item, or a requirement to 

verbally confirm a pressure reading, is more robust 

than a mental note. The checklist should be 

organized logically, often following the 

chronological flow of room preparation: beginning 

with anesthesia machine checks (oxygen supply, 

ventilator, suction, monitors), moving to critical 

medication and airway availability, then to the 

verification of surgical instruments and implants 

(matching the surgical schedule), and concluding 

with room environmental checks (positioning 

devices, lights, electrocautery, imaging equipment) 

[10]. Each line item should be unambiguous, 

requiring a binary response (e.g., "Confirmed," 

"Ready," "Available") rather than subjective 

judgment. 

Crucially, the joint aspect mandates a "pause and 

verify" moment. The most effective implementation 

involves the core trio—anesthesia provider, 

circulating nurse, and scrub person—physically 

gathering at the anesthesia workstation or a central 

point in the room shortly before the patient's arrival. 

They then proceed through the checklist aloud 

together, with each member responsible for calling 

out and confirming the status of items within their 

domain. This synchronous activity transforms the 

checklist from a paperwork exercise into a team 

briefing. It creates shared mental models, where 

each team member gains an understanding of the 

overall readiness state and the specific concerns of 

their colleagues [11]. This process also serves as an 

implicit roll call, ensuring key personnel are present 

and engaged before the procedure commences. 

Another key design principle is adaptability. While 

a core set of checks should be universal (e.g., 

anesthesia machine self-test, presence of 

emergency drugs), the checklist must have the 

flexibility to accommodate the unique needs of 

different surgical specialties. A cardiac surgery 

checklist will include items related to the heart-lung 

machine and transesophageal echocardiography 

probe, while an orthopedic trauma list will 

emphasize the availability of specific implants and 

power tools. This can be achieved through modular 

appendices or digital checklist platforms that allow 

for specialty-specific templates to be loaded [12]. 

The tool must be a living document, subject to 

periodic review and revision based on incident 
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reports, near-misses, and feedback from frontline 

staff. 

 

3. Impact on Intraoperative Delays: 

Streamlining the Surgical Pathway 
 

The implementation of a joint equipment readiness 

checklist has a direct and measurable impact on 

reducing preventable intraoperative delays. Delays 

are typically categorized as either "first-case start 

delays" (prolonging the time from the scheduled 

start to incision) or "in-between case turnover 

delays." The joint checklist primarily targets the 

former but also contributes to the efficiency of the 

latter by establishing a consistent and reliable setup 

routine. 

Evidence from multiple institutional studies 

indicates that a significant proportion of first-case 

delays are attributable to equipment-related issues. 

These include missing or broken instruments, 

unavailable implants, malfunctioning anesthesia 

equipment, or uncharged/unavailable specialized 

devices like cautery units or video towers. A pre-

intervention analysis often reveals that these 

problems are frequently discovered only after the 

patient has been anesthetized, a point where 

corrective actions are most disruptive and time-

critical [13]. The joint checklist acts as a proactive 

filter, moving the discovery and resolution of these 

issues to a period before the patient enters the OR. 

This transforms a potential intraoperative crisis into 

a pre-operative logistical problem that can be 

solved without direct pressure on patient safety. 

Quantitative outcomes commonly reported post-

implementation include a reduction in the incidence 

of equipment-related delays, a decrease in the mean 

first-case start delay time, and improved on-time 

starts. For instance, a study implementing a 

multidisciplinary timeout that included equipment 

verification reported a 40% reduction in non-

operative time attributable to equipment problems 

[14]. The mechanism is straightforward: the 

checklist creates a standardized "readiness gate." 

The team does not proceed to bring in the patient 

until the gate criteria (the completed checklist) are 

satisfied. This enforces discipline and 

accountability in the preparation phase. 

Beyond the direct interception of missing items, the 

checklist reduces delays by improving 

communication and reducing ambiguities. In the 

traditional model, if a surgeon requested a rare 

instrument, multiple people might assume someone 

else was responsible for retrieving it. The joint 

briefing clarifies ownership. When the circulating 

nurse verbally confirms, "The rare X instrument is 

confirmed from central processing," it eliminates 

that ambiguity. Furthermore, the process fosters 

anticipatory problem-solving. During the checklist 

run, an ORT might note that a critical device is 

present but has a known intermittent fault. This 

prompts a decision before induction: to use a 

backup device, repair it, or delay the case, all of 

which are far less disruptive than discovering the 

fault mid-surgery [15]. The net effect is a smoother, 

more predictable, and efficient surgical start, 

maximizing the valuable resource of OR time and 

reducing staff frustration associated with chaotic, 

reactive delays. 

 

4. Enhancing Patient Safety Outcomes: Beyond 

Efficiency 
 

While efficiency gains are valuable, the paramount 

justification for the joint checklist lies in its 

capacity to enhance patient safety. The link 

between equipment failure and patient harm is well-

documented in anesthesia and surgical literature. 

The joint checklist builds multiple layers of defense 

against such failures, thereby mitigating specific 

safety risks. 

The most direct safety benefit is the prevention of 

anesthesia equipment failures. Critical incidents 

such as inability to ventilate or oxygenate a patient 

upon induction are often linked to pre-use check 

omissions. The WHO has a dedicated anesthesia 

safety checklist, but its integration into a joint tool 

ensures it is not performed in isolation. By 

requiring the anesthesia provider to vocalize 

checks—"Oxygen cylinder full, pipeline pressure 

adequate, ventilator leak test passed, suction 

working"—in front of the nursing and ORT team, it 

introduces a social verification component. This 

peer-check makes it harder to skip steps and 

increases the likelihood of catching a subtle fault 

[16]. The presence of the circulating nurse, who 

may have a different perspective, can also be 

invaluable. For example, the nurse might notice an 

anesthesia monitor cable that appears damaged, an 

item the anesthesiologist might have overlooked. 

Secondly, the checklist improves medication safety. 

A dedicated section for verifying the availability 

and labeling of critical anesthesia drugs (induction 

agents, paralytic, vasopressors, emergency drugs 

like epinephrine and atropine) ensures they are 

drawn up, labeled, and within reach before they are 

urgently needed. This prevents the dangerous 

scenario of a provider rummaging through drawers 

during a hemodynamic crisis. For the surgical team, 

verification of antibiotics (confirming they have 

been administered as per protocol) and the 

availability of specific intraoperative medications 

(e.g., heparin for vascular cases) is equally critical 

for preventing surgical site infections and 

thrombotic complications [17]. 
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Thirdly, the process enhances the safety of surgical 

instrumentation. Verifying that all necessary 

instruments are present, sterile, and functional 

prevents the need for non-sterile team members to 

scramble for items during surgery, which can break 

sterility and increase infection risk. Confirming the 

correct implant (e.g., the right size of a prosthetic 

joint or specific cardiac valve) against the patient's 

records and surgical plan immediately before the 

case is a powerful defense against wrong-site or 

wrong-procedure surgery, a never-event that the 

traditional surgical timeout alone may not catch if 

the wrong implant was opened mistakenly [18]. 

The joint checklist adds a redundant verification at 

the point of use. 

Finally, the safety impact is profoundly mediated 

by the enhancement of team culture and 

communication. The regular, structured interaction 

mandated by the checklist breaks down hierarchical 

barriers and fosters psychological safety, where any 

team member feels empowered to speak up about a 

concern. The briefing establishes a climate of 

collective responsibility for the patient's safety. 

This improved team dynamic has spillover effects 

throughout the entire procedure, leading to better 

communication during crises, more effective 

handoffs, and a general reduction in the risk of 

errors born from miscommunication or intimidation 

[19]. Thus, the checklist is not merely a task-

completion tool but a catalyst for a stronger safety 

culture. 

 

5. Implementation Challenges, Barriers, and 

Sustainability 
 

Despite the compelling rationale, the successful 

implementation and long-term sustainability of a 

joint equipment readiness checklist face significant 

headwinds. Resistance to change is a universal first 

barrier. In the high-pressure, autonomy-valued 

environment of the OR, clinicians may perceive the 

checklist as a bureaucratic imposition, a "tick-box" 

exercise that infantilizes professionals and wastes 

time. This is often expressed as, "I've been doing 

my own checks for 20 years without a problem" 

[20]. Overcoming this requires thoughtful change 

management, emphasizing that the checklist is a 

support tool designed to catch the rare but 

catastrophic error that can elude even the most 

experienced practitioner, much like the pre-flight 

checklist used by veteran airline pilots. 

Workflow integration poses a practical challenge. 

The checklist must be positioned at a natural pause 

point in the pre-operative workflow. If it is 

perceived as an extra, disconnected task, 

compliance will falter. Successful programs often 

tie the checklist completion to a specific trigger 

event, such as "after the room is set up but before 

the patient is called for," and make it a formal 

prerequisite for the patient to be brought into the 

OR [21]. Leadership buy-in is non-negotiable. 

Surgeons, department chairs, and hospital 

administrators must visibly and consistently 

champion the process, participate in it, and hold 

teams accountable. When leaders skip or rush the 

checklist, it signals that it is unimportant, dooming 

the initiative to failure. 

The physical design of the checklist tool matters. A 

poorly designed, lengthy, paper-based list that is 

difficult to read or complete can itself become a 

source of frustration and non-compliance. 

Increasingly, institutions are turning to digital 

platforms—tablets or wall-mounted screens—that 

guide the team through the process, allow for easy 

updating, and can integrate with electronic health 

records to pull in patient-specific information (e.g., 

antibiotic allergies, required implants) [22]. 

However, technology introduces its own challenges 

of cost, maintenance, and potential for technical 

glitches. 

Sustainability is the ultimate test. Checklist fatigue 

is a real phenomenon, where the tool becomes a 

ritualized, mumbled-through activity devoid of 

meaning. Combatting this requires continuous 

reinforcement, regular audit and feedback of 

compliance and outcomes (e.g., sharing data on 

reduced delays), and integrating the checklist into 

quality improvement cycles. Empowering frontline 

staff to own the process, suggest modifications, and 

share stories of "catches"—where the checklist 

prevented a serious error—is one of the most 

powerful ways to maintain engagement and 

demonstrate its ongoing value [23]. The checklist 

must be seen as a dynamic, vital component of 

clinical work, not a static policy document. 

 

6. Future Directions and Conclusions 
 

The evolution of joint equipment readiness 

checklists is poised to continue, driven by 

technological advances and deeper integration into 

holistic perioperative systems. The future lies in 

smart, adaptive checklists. Imagine a digital system 

that uses radio-frequency identification (RFID) tags 

on instrument trays and critical equipment. As the 

team performs the check, the system could 

automatically detect the presence of required items, 

reducing the cognitive load of manual verification 

and preventing "false confirmations" [24]. 

Integration with real-time logistics systems could 

automatically alert supply chain if an essential 

implant is not scanned in the room, triggering an 

immediate delivery. 
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Furthermore, the data generated from digital 

checklist completions represents a rich source for 

predictive analytics. Patterns in near-misses (e.g., 

frequent notes about a particular piece of 

malfunctioning equipment) can be analyzed to 

identify systemic failures in maintenance or supply, 

allowing for proactive interventions before a 

critical event occurs [25]. The checklist thus 

transitions from a reactive safety net to a proactive 

risk management dashboard. 

The concept is also expanding beyond equipment. 

The "joint readiness" model can be extended to 

include a broader pre-operative team huddle that 

encompasses patient-specific concerns, surgical 

plan confirmation, and anticipated critical steps. 

This "pre-operative briefing" builds on the 

equipment checklist to create a comprehensive 

safety dialogue, ensuring that the entire team—

from surgeon to anesthesiologist to nurse—is 

mentally and materially prepared for the specific 

challenges of the upcoming case [26]. 

 

7. Conclusion: 

 

In conclusion, the implementation of a joint 

Nursing–Operating Room Technician–Anesthesia 

Equipment Readiness Checklist represents a 

significant and evidence-based advancement in 

perioperative care. It addresses a critical 

vulnerability in the surgical pathway by 

transforming fragmented, memory-reliant 

preparatory tasks into a standardized, 

communicative, and verifiable team process. The 

impact is twofold: it significantly reduces 

preventable intraoperative delays, leading to more 

efficient and predictable OR utilization, and, more 

importantly, it erects robust barriers against 

equipment-related failures that threaten patient 

safety. By intercepting errors at the source, 

improving medication and implant verification, and 

fostering a culture of shared accountability and 

open communication, this intervention strengthens 

the very foundation of safe surgical practice. While 

challenges in implementation and sustainability 

exist, they are surmountable with strong leadership, 

thoughtful design, and ongoing engagement of 

frontline staff.  
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