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ABSTRACT 

Purpose: This project aimed to evaluate anesthesia provider attitudes surrounding the clinical 

topic of perioperative peripheral nerve injury. Additionally, the project sought to introduce 

anesthesia providers to a novel risk assessment device that may help identify patients at high risk 

for perioperative peripheral nerve injury while assessing its potential utility in anesthesia 

practice. 

Background: Perioperative peripheral nerve injury is a significant cause of patient morbidity 

and medical litigation. Anesthesia-related lawsuits involving perioperative nerve injury are the 

second most common type of intraoperative malpractice lawsuit, consistently representing 15-

18% of claims (Grant et al., 2019). Research shows that nerve injury is more common in patients 

with specific comorbidities, predisposing them to nerve damage (Welch et al., 2009). These 

patients have physiologic characteristics that may be easily identifiable during a preoperative 

assessment (ASA, 2018). 

Methods: The project utilized a descriptive design with quantitative evaluation by an electronic 

survey created by Qualtrics. The survey was distributed to participants following a medicolegal 

analysis presentation about perioperative peripheral nerve injury and the introduction of a 

peripheral nerve injury risk assessment tool created by the author. The study's survey gathered 

data in two main areas, the providers’ opinions and attitudes towards the problem of a 

perioperative peripheral nerve injury and their view of the presented screening tool’s usefulness.  

Results: The strongest metrics resulting from the survey showed that anesthesia providers have 

an increased interest in improving documentation, improving patient assessment efforts, 

improving patient communication, and perioperative team communication, with the highest 
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metric showing interest in reducing legal risk. When asked if the anesthesia providers could see 

themselves using the presented screening tool in their clinical practice, 69% of anesthesia 

providers responded “yes.” 

Conclusions: The information gained from the project builds awareness of which areas of 

clinical interest surrounding the topic of perioperative nerve injury are important to anesthesia 

providers. Feedback gathered from the survey also revealed a positive interest in the potential 

utility of a risk assessment device, which may help identify patients at high risk for developing a 

peripheral nerve injury during general anesthesia. 
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INTRODUCTION 

Patients receiving anesthesia for surgical procedures are vulnerable to peripheral nerve 

injury (American Society of Anesthesiologists [ASA], 2018). Research shows that these injuries 

are often multicausal and problematic in patients with specific comorbidities, which subject them 

to low neuronal reserve, predisposing them to nerve damage (Welch et al., 2009). Due to the 

financial burden and the potentially debilitating nature of nerve injury, this author suggests that 

perioperative nerve injury should be viewed as a never event.  

Screening tools to assess patients’ risk for healthcare-acquired injuries have strong 

evidence to support their use (Association of periOperative Registered Nurses [AORN], 2017). 

During the preoperative interview, the anesthesia provider should perform a risk assessment 

using a screening tool to identify patients at high risk for peripheral nerve injury during surgery 

(ASA, 2018). For this quality improvement (QI) project, the author developed the gender, 

obesity, underweight, lifestyle, disease (GOULD) screening tool by utilizing supporting evidence 

and by piloting the instrument with anesthesia experts in the field (Appendix E). The author 

presented the screening tool and a medicolegal analysis presentation to the anesthesia providers 

(nurse anesthetists & physician anesthesiologists) employed by Greater Anesthesia Solutions 

(GAS) in Phoenix, Arizona. The presentation included evidence-based research to support the 

screening tool's use. 

Using a quantitative questionnaire, the author generated data regarding anesthesia 

provider opinions of the screening tool’s potential effectiveness in identifying at-risk patients. 

Data was also generated regarding provider attitudes toward the concepts involving perioperative 

peripheral nerve injury. Following the survey, the author disseminated results to the anesthesia 
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providers in a follow-up presentation. The knowledge gained from this project can drive 

institutional and provider interventions to optimize surgical patient outcomes and reduce costly 

malpractice claims for anesthesia providers. 

Background Knowledge 

Anesthesia-associated peripheral nerve injury (PNI) is a significant cause of patient 

morbidity and medical litigation. Anesthesia-related lawsuits involving PNI are the second most 

common type of malpractice claim, following patient death. Medicolegal analysis of positioning-

related perioperative peripheral nerve injuries occurring between 1996 and 2015 found that the 

incidence of injury remains constant, occurring in 15-18% of malpractice claims (Grant et al., 

2019). Injuries have not declined because the causes of nerve damage are often insidious and 

multifactorial. Welch et al. (2009) performed a retrospective study of 380,680 surgical cases over 

10 years to address this problem. The study revealed that perioperative neuropathy is linked to 

intraoperative factors and patient physiologic factors such as gender and lifestyle habits (Welch 

et al., 2009). 

The psychological and financial impact of these injuries affects patients, healthcare 

practitioners, and healthcare institutions tremendously. Many of these injuries resolve, but some 

result in permanent disability. In a systematic qualitative review by Mancuso et al. (2015), all 

patients diagnosed with brachial plexus injury described negative impacts on their mental health, 

ranging from depression and anger to thoughts of suicide. Cost implications for providers sued 

for nerve injuries studied over ten years found the average malpractice settlement ranged from 

$46,269 to $80,250 (Cheney, Domino, Caplan, & Posner, 1999; Chui et al., 2018; Grant et al., 

2019). 
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Significance 

While nerve injury occurring during general anesthesia is not the same as nerve injury 

caused by general anesthesia, PNI is considered avoidable, and anesthesia providers are cited for 

negligence. A systematic review performed between 1990 and 2013, studying malpractice claims 

involving PNI, reported that nearly half of the closed claims data for nerve injury had an 

unknown etiology, and 91% of cases were associated with appropriate anesthetic care (Chui, 

Murkin, Posner, & Domino, 2018). The literature proves that PNI can be challenging to predict 

and prevent. However, it is not impossible, and the most current literature offers health care 

providers new concepts for prevention. Preventing peripheral nerve injury is an important patient 

safety issue that can positively impact healthcare delivery. 

Many local surgical facilities in Phoenix, Arizona, follow the clinical practice guideline 

(CPG) Positioning the Patient created by the Association of periOperative Registered Nurses 

(AORN). It is a general guideline to prevent positioning injury during surgery but not focused on 

avoiding neuropathic-related injury. Current interventions from the CPG address negative 

interoperative factors, such as hypothermia, hypovolemia, electrolyte disturbances, and certain 

specialties of surgery that are associated with PNI. Additionally, positive alterations are now 

made in the use of surgical equipment such as tourniquets, retractors, and positioning devices to 

reduce patient risk (AORN, 2017).  

However, the newest evidence indicates that increased risk for nerve injury is also linked 

to patient comorbidities, including diabetes, vascular disease, hypertension, tobacco and alcohol 

use, and extremes in body habitus (ASA, 2018). Therefore, current standardized perioperative 

interventions may not include the multifactorial patient-specific indicators of risk. Patient-
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centered care necessitates anticipating individual risk and formulating an individual risk 

diagnosis. 

Local Problem 

Diabetes mellitus is a patient-specific risk factor known to increase a person's chance of 

developing a PNI during surgery. Currently, it is the sixth most prevalent disease-related cause of 

premature death in Arizona (Arizona Diabetes Action Plan, 2019). Diabetes has had an 

approximate 10% increase in occurrence in Arizona between 2011 and 2016. It is now estimated 

that 600,000 adults in Arizona have diabetes, and one out of every three adults in Arizona is pre-

diabetic (Arizona Diabetes Action Plan, 2019). Diabetes represents one component of the 

physiological patient risk factors for PNI. 

Additionally, 29.5% of Arizonans are obese, 30% have high blood pressure, 14% use 

tobacco, and 17.2% drink alcohol excessively (America’s Health Rankings, 2019). Current local 

statistics suggest that many Arizona residents may be susceptible to the development of 

perioperative neuropathy. With multiple risk factors involved, it may be helpful to implore the 

use of an assessment device to reveal which patients are most vulnerable to injury. Concurrently, 

the anesthesia provider can also determine their degree of exposure to a potential lawsuit. 

Intended Improvement 

The American Society of Anesthesiologists (ASA) (2018) released an updated practice 

advisory specifically to prevent perioperative peripheral neuropathies. The guideline reports 

preventative evidence from an extensive literature review and a task force survey completed by 

experts in the field (ASA, 2018). In the survey, 93% of expert consultants who replied agreed 

that a focused preoperative history and screening could identify patients with a higher risk of 
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There is currently no validated risk assessment tool to identify patients who present with 

comorbidities that can increase their susceptibility to acquiring a peripheral nerve injury during 

general anesthesia. Therefore, this author developed a simple screening tool using evidence-

based research published by the Association of periOperative Registered Nurses (AORN) and the 

American Society of Anesthesiologists (ASA). The clinical support tool is appropriate for the 

clinical problem because it will increase the perioperative team’s awareness of patient-specific 

risk and provide clinical knowledge paramount for subsequent intervention (Lopes et al., 2016). 

The information can also help providers better inform their patients of their individualized risk, 

which can be documented and disseminated throughout the patient’s perioperative period. 

Project Question 

Will an anesthesia provider educational presentation, offering medicolegal education and 

introduction to a PNI screening tool, followed by a provider survey, increase the anesthesia 

providers’ risk assessment knowledge and intent to use the PNI screening tool as a continuous 

evaluation/assessment protocol for decreasing the incidence of PNI in the greater Phoenix area? 

Project Objectives 

The quality improvement (QI) project-specific aims/objectives were as followed; the first 

aim (Aim 1) was to review the patient comorbidities associated with peripheral nerve injury with 

anesthesia providers. The second project aim (Aim 2) was to introduce the PNI screening tool to 

the anesthesia providers as an innovative risk assessment tool with evidence-based implications 

for reducing patient harm and costly litigation. The third aim (Aim 3) was to evaluate the users’ 

gains in knowledge and feelings toward using the instrument through a quantitative post-

presentation survey. Finally, the last project aim (Aim 4) was to offer an executive summary to 
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the medical director of Greater Anesthesia Solutions (GAS), disseminating the post-presentation 

survey results. 

Theoretical Framework 

Global health nursing experts agree that nonmaleficence is an essential teaching principle 

deeply rooted in nursing practices (McDermott-Levy, Leffers, & Mayaka, 2018). Patients trust 

nurses to assist in the healing of the body and the prevention of disease and injury. Scientific 

research allows nurse anesthetists to make evidence-based choices in their current practice and to 

further healthcare safety by implementing evidence-based QI projects (Porter-O’Grady & 

Malloch, 2018). Furthermore, change theories support this process by providing a structural 

framework to guide these innovations (Lundblad, 2003). The following section will address how 

Rogers’ diffusion of innovations (DOI) change theory can support a QI change project in the 

surgical setting. 

Planned Change 

Due to the financial burden for all parties involved and the potentially disabling nature of 

nerve injuries, the author suggests a change in current practice. During the preoperative 

interview, the anesthesia provider should incorporate a screening tool to identify patients at high 

risk for acquiring a peripheral nerve injury during general anesthesia (ASA, 2018). The planned 

change is a new way of screening patients to increase safety in the perioperative setting. The 

framework needed for this project must support the introduction and application of innovation 

while providing insight into the stakeholders’ motivating factors and needs. 
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Rogers' Diffusion of Innovations (DOI) 

Rogers’ DOI theory is a compilation, over many decades, of the work of numerous 

diffusion scholars in the areas of agriculture, technology, science, and health care, among others 

(Valente & Rogers, 1995). Regardless of the environment, the DOI’s characteristics suggest 

potential adoption trends, which is the core of Rogers’ work (Lundbland, 2003). Rogers seeks to 

explain how organizations process and accept change. Innovations include new skills, concepts, 

behaviors, or practice changes (Rogers, 2003).  

Three valuable insights are gained by utilizing Rogers’ theory. First, Rogers explores 

successful components or critical factors that make innovations spread successfully. Second, 

Rogers emphasizes the importance of peer-to-peer networks or conversations and how they 

exchange new ideas, mainly how staff acceptance, behaviors, and communication effects change. 

Last, Rogers suggests prioritizing and understanding the needs of different stakeholders invested 

on all levels (Rogers, 2003). Rogers’ framework is appropriate for this project because the 

surgical arena is a social system where responsibility is widely distributed within a hierarchical 

structure.  

Elements of Rogers’ DOI theory include innovation, communication, time, and social 

system (Lundblad, 2003). When examining the screening tool’s characteristics, one can 

anticipate the instrument will be accepted when it aligns with the department’s needs, the 

patients, and the caregivers (Porter-O’Grady & Malloch, 2018). It will also be accepted when it 

creates a system of risk assessment that is clear, uncomplicated and has the capability of being 

easily trialed. Additionally, the screening tool needs to produce observable positive effects 
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resulting in improved patient outcomes, continuity of care, and decreased provider risk 

(Lundblad, 2003)  

The risk assessment tool can be communicated via the social process of provider 

education and provider-to-provider dissemination. Time is defined by the rate at which a new 

process or concept spreads and the institutional factors that affect this (Lundblad, 2003). 

Communication is an element that describes the process by which the social system affects the 

diffusion of innovation. People work as positive and negative influencers (Rogers, 2003). 

Positive influencers help move the change along (Lundblad, 2003).  

In this project, it is essential to have influential members on the anesthesia team who 

support a new process and champion the new screening tool. As a collective authority, the social 

system can help support and positively encourage change (Lundblad, 2003). As stated above, the 

elements of Rogers’ DOI theory are directly influenced by each other. Additionally, both the rate 

of communication and the social qualities within a system influence the time it takes for an 

innovation to spread (Rogers, 2003). Assessing the providers’ opinions and attitudes who may 

ultimately be using the screening tool is an essential step in assuring provider hesitations and 

barriers are addressed. The following is a visual schematic of how the components of Rogers 

framework (Figure 2) can improve the rate of adoption of the GOULD screening tool. 
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these characteristics as relative advantages, compatibility with existing practice, simplicity, 

trialability, and observability (Lundblad, 2003). 

In this QI project, relative advantages to using the screening tool will likely need to be 

promoted as a benefit to the organization and the provider through financial implications. 

Although nursing staff and surgical technicians work to provide the best care, there may be slight 

upfront relative advantage for using the screening tool. Therefore, the direction of influence will 

be geared toward those who may shoulder the burden of financial responsibility. The use of the 

screening tool may help mitigate provider litigation risk and decrease the incidence of a 

successful malpractice suit (Grant et al., 2019). 

Compatibility with current practice and values should take precedence with those directly 

involved in utilizing the screening tool. Compatibility can be integrated with another principle of 

the change theory, simplicity or ease of use. Since nurses and anesthesia providers are typically 

well-versed in the general use of the screening tools and checklists, training and teaching should 

be reasonably straightforward. A critical factor will be determining the optimal time to 

implement the risk assessment process, specifically, the best time during the preoperative 

interview process and by which staff members.  

Trialability can be assessed through the “plan-do-study-act” (PDSA) process described 

by the Institute for Healthcare Improvement (IHI) and offers an opportunity to address the 

project questions (Institute for Healthcare Improvement [IHI], 2019b). The QI project seeks to 

gain feedback from potential users. The process can provide valuable insight for future screening 

tool improvements. More importantly, this process allows the screening tool to be altered 

specifically for its users’ benefit. Stakeholder input also builds a culture of partnership, increases 
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ownership and investment feelings in the new process, and may improve adoption rate. Rogers’ 

DOI theory describes this process as a reinvention (Rogers, 2003).  

Stakeholders 

Stakeholders involved in the project will go through the innovation-decision process over 

time. The steps in this process include knowledge, persuasion, decision, implementation, and 

confirmation (Lundblad, 2003). Depending on the staff’s experience and their comfort with using 

screening tools, stakeholders may be in different stages of the innovation-decision process. Some 

new adopters will be innovators, and some may be early, late, or laggards when implementing an 

innovation (Terhaar, Taylor, & Sylvia, 2016).  

Finally, observable positive results of the tool’s use may be best measured by using 

electronic surveys to identify the presence of increased provider knowledge and awareness of 

those patients presenting at high risk for peripheral nerve injury. Attitudes toward innovation can 

also be measured and disseminated to the group. These results can be displayed via a bar chart 

and presented to the department in a post-survey presentation. Lastly, it is important to mention 

the patient as a stakeholder. Optimizing patient care has its observable effects.  

Key Concepts 

Key elements of this project include a medicolegal research presentation introducing the 

GOULD risk assessment tool and a post-presentation survey to address opinions and attitudes 

toward the new screening tool along with strengths and weaknesses of the instrument and to 

measure usability. The last element is a post-survey presentation of the survey results. 

Ultimately, a successful risk assessment tool should drive appropriate patient interventions to 

promote optimal safe care (AORN, 2017). While risk stratification and research validation of the 
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GOULD screening tool is beyond this project’s scope, it may represent the first step in 

understanding whether the screening tool displays promise for continued future research. 

Literature Synthesis 

Rate of Incidence 

Historical articles included in the literature synthesis portray the rate of incidence over 

multiple decades objectively. Retrospective analysis of the literature provides supportive 

evidence from numerous medicolegal studies. These studies disclose that over the last three 

decades, PNI is consistently involved in 12-18% of malpractice cases, representing the second 

most causative factor in anesthesia-related litigation (Cheney, Domino, Caplan, & Posner, 1999; 

Chui et al., 2018; Grant et al., 2019; Kroll et al., 1990; Welch et al., 2009).  

The most common area injured during the perioperative setting is the brachial plexus 

involving 34-56% of claims (Cheney, Domino, Caplan, & Posner, 1999; Chui et al., 2018; 

Fritzlen, Kremer, & Biddle, 2003; Grant et al., 2019; Kroll et al., 1990; Welch et al., 2009). The 

most common specific nerve injured is the ulnar nerve, involving 12-16% of claims. These 

statistics vary slightly depending on the decade analyzed (Cheney, Domino, Caplan, & Posner, 

1999; Chui et al., 2018; Fritzlen, Kremer, & Biddle, 2003; Grant et al., 2019; Kroll et al., 1990; 

Welch et al., 2009). However, all sources report that instances of perioperative-related PNI have 

not declined despite many years of research and intervention. The current state underscores the 

need for a more comprehensive understanding of the mechanisms of injury, ways to predict and 

prevent injury, and the development of legal protection methods when appropriate patient care 

has been administered. 
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Etiology 

For a peripheral nerve to maintain its function and cellular integrity, it requires an 

uninterrupted blood supply. An interruption in blood supply can go undetected during general 

anesthesia (ASA, 2018). The compiled literature reports that pathologic mechanisms of nerve 

damage are linked to pressure, stretch, compression, ischemia, patient comorbidities, 

hemodynamic abnormalities, and metabolic abnormalities, all of which may occur during the 

intraoperative period (AORN, 2017; ASA, 2018; Burlingame, 2017; Chui et al., 2018; Duffy, 

Tito & Tubog, 2017; Grant et al., 2019; Hewson, Bedforth, & Hardman 2018; Johnson, Warner, 

Staff, & Warner, 2015).  

Studies report that interoperative factors such as hypothermia, hypovolemia, electrolyte 

disturbances, and certain specialties of surgery are associated with PNI. The surgical specialties 

include cardiothoracic surgery, neurosurgery, orthopedic, general, and gynecologic surgery 

(Chui et al., 2018; Grant et al., 2019). Finally, the use of surgical equipment such as tourniquets, 

retractors, and positioning devices have shown to increase the susceptibility of a PNI (AORN, 

2017; ASA, 2018; Chui et al., 2018; Duffy, Tito, & Tubog, 2017; Hewson, Bedforth, & 

Hardman, 2018; Lopes et al., 2016). 

Double Crush Syndrome 

While many of the aforementioned mechanical or hemodynamic mechanisms of injury 

are taken into consideration and procedures are often modified in the operating room to reduce 

nerve injury, one insult that cannot be modified is the patient's physiological status. Patients with 

diabetes mellitus, hypertension, and arthritis are especially vulnerable to subclinical insults 

(Lalkhen & Bhatia, 2011). These disease processes are associated with a low neuronal reserve 
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and, in some cases, chronic nerve dysfunction. Other habits, such as smoking and alcohol 

dependence, potentiate poor nerve function (Lalkhen & Bhatia, 2011).  

Additionally, the presence of existing neuropathy or peripheral vascular disease can 

render the nerves less tolerant of stretch, compression, and ischemia. Over five decades of 

published research links these risk factors to nerve injury during general anesthesia (AORN, 

2017; ASA, 2018; Burlingame, 2017; Chui et al., 2018; Duffy, Tito, & Tubog, 2017; Grant et al., 

2019; Hewson, Bedforth, & Hardman, 2018; Johnson, Warner, Staff, & Warner, 2015).  

Upton and McComas first described this concept in 1973 as “double crush syndrome.” 

The first “crush” is caused by a preexisting compressive lesion or systemic disease, generating 

nerve dysfunction. While healthy patients may tolerate some stretch, compression, or nerve 

ischemia and recover without noticeable deficit, for other patients, a “double crush” to the nerve 

occurs. The phenomenon accounts for why debilitating and potentially permanent nerve injuries 

arise even in the presence of appropriate anesthetic care and perioperative preventative 

strategies, such as meticulous positioning and padding (Lalkhen & Bhatia, 2011). Therefore, the 

question presents, if anesthesia providers are not taking this into account during the preoperative 

interview and assessment, are current preventative care standards adequate for this vulnerable 

population? Anesthesia providers should be screening patients for first crush syndromes, alerting 

the team, making special perioperative accommodations when possible, documenting the 

presence of risk, and informing patients of their increased risk.  

Given the legal and professional implications regarding litigation, consent due to 

“material risk” may be prudent (Hewson, Bedforth, & Hardman, 2018). Consent may be 

especially appropriate when the patient may attach particular significance to the injury, for 
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example, a football player who incurs a debilitating brachial plexus injury (Hewson, Bedforth, & 

Hardman, 2018). 

PNIs manifest by way of a combination of mechanical and systemic insults, with the 

extent of insult depending on the patient’s underlying neuronal reserve. Nevertheless, one 

compelling commonality occurs during all cases of injury. The patient is unable to communicate 

with the provider. General anesthesia renders the patient powerless to describe abnormal feelings 

of paresthesia or pain, and they cannot shift the body’s weight to counter-effect discomfort. 

Therefore, the anesthesia team must determine risk factors before inducing general anesthesia. 

Utilizing a preoperative risk-assessment screening tool such as the GOULD risk assessment scale 

is a goal-directed solution to this complex clinical problem. 

Evidence Search  

The author performed a literature review to obtain the most current evidence available in 

identifying high-risk patients for the development of a PNI during general anesthesia, the 

statistical occurrence of these injuries, the cost of litigation, and the most current prevention 

standards. 

Initial search methods in PubMed utilized the medical subject heading (MeSH) terms, 

risk assessment scale, and peripheral nerve injuries. The search resulted in zero findings. When 

broadening the (MeSH) term to only peripheral nerve injuries, 6,324 articles became available. 

The journals were sorted by 10-year publication date, articles in English, and articles specific to 

positioning injuries occurring during general anesthesia. After applying this criterion, 37 items 

remained. Of these, seven were selected due to the relevancy of “nerve injury” rather than the 

broader subject of “positioning injury.” 
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Additional databases searched included Ovid MEDLINE®, Scopus®, EBSCO 

CINAHL®, and the Cochrane Database of Systematic Reviews. Again, literature in English and 

articles published within the years of 2007 to 2019 were included. The search terms included 

positioning, nerve injury, neuropathy, compression injury, anesthesia, perioperative, screening 

tool, risk assessment, prevention, malpractice, medicolegal, and lawsuit. Other terms were used 

to describe injury types, devices used in positioning and specific patient positions, and specific 

terms for anatomical injury. The terms and/or were used to broaden the search criteria. 

Comprehensive Appraisal of Evidence 

The author performed an independent evaluation and critical appraisal of each potential 

article. Research that was non-peer-reviewed or contained low-quality evidence was excluded if 

more robust evidence was available. Articles before 2015 were excluded unless they had the 

highest quality evidence or were sentinel articles specific to perioperative nerve injury. Articles 

selected included practice advisories, clinical practice guidelines, systematic reviews, 

medicolegal analyses, closed-claim malpractice, retrospective, prospective, and qualitative 

studies. In total, 12 articles were chosen to include in the literature synthesis.  

Strengths of Evidence 

Multiple studies support the inclusion of a focused preoperative history assessment to 

identify patients at higher risk for nerve injury. (ASA, 2018; AORN 2017; Bouyer-Ferullo, 

Androwich, & Dykes, 2015; Fritzlen, Kremer, & Biddle, 2003; Lopes et al., 2016). Historically, 

screening tools have been used successfully to protect patients in a variety of clinical settings. 

Evidence to support the information to create the screening tool was derived from literature 
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published in peer-reviewed journals, clinical practice guidelines, and practice advisories (AORN, 

2017; ASA, 2018).  

The author translated this information into a screening tool to identify patients with an 

increased risk of nerve injury due to their physiology. The patient-specific knowledge gained 

from the device can drive the perioperative course for clinical interventions. This tool’s 

utilization can lead to the identification of high-risk patients and promote best practices in the 

surgical setting to enhance clinical outcomes. 

Weaknesses of Evidence 

Nerve injury is etiologically complex and is challenging to predict, manage and prevent 

(AORN, 2017; ASA, 2018; Burlingame, 2017; Chui et al., 2018; Duffy, Tito, & Tubog, 2017; 

Grant et al., 2019; Hewson, Bedforth, & Hardman, 2018; Johnson, Warner, Staff, & Warner, 

2015). Multiple studies agree that a patient-preoperative assessment would likely increase patient 

safety and drive higher-level care. However, currently, screening tools are not used to prevent 

PNI (ASA, 2018, AORN 2017, Bouyer-Ferullo, Androwich, & Dykes, 2015; Lopes et al., 2016). 

Additionally, no evidence directly connects the use of a screening device to reduce perioperative 

peripheral nerve injury. However, the use of screening tools such as the Braden scale and the 

Munroe scale to prevent in-patient positioning and skin injury is recommended by clinical 

practice guidelines and used internationally to promote patient safety (AORN, 2017). 

Historically, the analysis of existing evidence-based research's fundamental principles has served 

as a foundation to create and drive new QI projects and develop solutions to complex clinical 

problems.  
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Gaps and Limitations 

Currently, there is not a validated screening tool available. However, there are multiple 

sources of high-quality, evidence-based literature available, which the author disseminated into a 

simple risk assessment tool to continue the standards of quality improvement. 

METHODS 

Project Design 

The quality improvement (QI) project utilized a descriptive design with quantitative 

evaluation by an electronic survey created by Qualtrics. The survey was distributed to 

participants following the introduction of the GOULD screening tool and a medicolegal analysis 

presentation about perioperative PNI. The questionnaire gathered data in two main areas, the 

providers’ opinions and attitudes towards the problem of PNI and the proposed effectiveness of 

using the GOULD risk assessment tool to identify patients who may be at high risk of nerve 

injury. The survey results were later analyzed and disseminated back to the medical director of 

GAS in a post-survey presentation.  

Model for Implementation 

Aims 

Provider attitudes can be assessed through the “plan-do-study-act” (PDSA) process 

described by the Institute for Healthcare Improvement (IHI), which offers an opportunity to 

address the project questions (IHI, 2019a). The QI project aimed to present a clinical screening 

tool in the form of a short risk assessment questionnaire to identify patients at risk for nerve 

injury. According to the Institute for Healthcare Improvement (IHI, 2019a), the aim's statements 

should answer the first question in the model for improvement (MFI), which asks what the QI 
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project is attempting to accomplish? The aim’s statements for this QI project were, following the 

doctoral student presentation and survey administration, 70% of the anesthesia providers 

introduced to the screening tool will report that the GOULD screening tool is a useful risk-

assessment device.  

Outcome Measures 

The model for improvement (MFI) describes outcome measurement as an essential tool 

to track progress and report data during a QI project (IHI, 2019). This QI project’s outcome was 

the percent of anesthesia providers who say they would consider using the GOULD screening 

tool to identify patients at risk for PNI. A secondary outcome measure addressed any changes 

providers may make to their current practice after viewing the author’s presentation—the project 

utilized descriptive statistics using quantitative metrics through one to five levels of Likert scale 

questions. The distribution of answers was reported in percentiles to quantify provider attitudes 

toward the problem of PNI, communication efforts, legal aspects, and the providers' opinions of 

the GOULD screening tool. Data was collected via a post-presentation survey, and Qualtrics 

software analyzed the results. 

Change Concept 

For this project, the driving change is to see a positive response to the screening tool and 

a provider’s openness to its potential use. Using a screening tool to identify patients at increased 

risk for nerve injury is a new concept. It is essential first to evaluate provider attitudes or intent 

to change after introduction to the tool. A quality instrument should be backed by extensive 

research and supported by professionals in the industry. The project seeks to begin the 
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Setting and Stakeholders 

The sample was taken from the anesthesia group, Greater Anesthesia Solutions (GAS). 

The group employs nurse anesthetists and physician anesthesiologists who provide anesthesia 

services to multiple community and city hospitals across Maricopa county in Arizona. Some of 

these hospitals include smaller community hospitals, and others are larger trauma centers. The 

nurse anesthetists and physician anesthesiologists represent the primary participants and 

stakeholders as their goal is delivering safe anesthetic care while minimizing patient, hospital, 

and legal risk. The location of the providers varies daily, depending on where they are called to 

work. Therefore, to accommodate these participants, the presentation was emailed to the 

participants by the medical director with the electronic survey attached. The post-survey 

presentation, which disseminated the project results, was distributed to participants in the same 

manner.  

The Qualtrics platform supported the data collection process by using an electronic 

survey delivered by email and sent by the Greater Anesthesia Solutions (GAS) medical director 

to the anesthesia providers. A nurse anesthetist representative for the project was also a professor 

at the University of Arizona and an anesthesia provider employed by the anesthesia group. The 

representative acted as an influential member and a resource for the author’s project. The 

representative supported the student’s efforts to perform the quality improvement project with 

the anesthesia group and assisted in participant recruitment.  

For this project, the institution’s medical director also provided the authority and 

influence to help recruit the participants to view the presentation and participate in the 
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subsequent survey. The medical director also granted the student the privilege to perform the 

project with Greater Anesthesia Solutions (Appendix A.). 

Benefits  

The benefits of the knowledge gained from this project can increase provider awareness 

of the patient risk factors associated with PNI. The project also offered the providers exposure to 

a screening device that can support increased patient safety. Although supposition at this point, 

using the screening tool in practice while also increasing documentation efforts could drive 

better patient outcomes and increase legal protection to anesthesia providers if a patient develops 

a PNI when appropriate anesthetic care has been administered. 

Risks 

For this particular project, there were no risks to the participant, aside from utilizing the 

provider's time. 

Planning the Intervention 

Step One: The GOULD Risk Assessment Tool 

The first step of the project was to create the GOULD risk assessment tool (Appendix E). 

The screening tool comprises the five most agreed-upon injurious patient risk factors that 

predispose adult surgical patients to perioperative nerve injury. The first risk factor is gender. 

Male gender is an independent risk factor associated with ulnar nerve injury, which is the most 

reported nerve injury, respectively (ASA, 2018). Extremes in body habitus such as obesity or 

anorexia and lifestyle habits such as smoking and daily alcohol use are repeatedly reported in the 

literature to be associated with PNI (ASA, 2018). Finally, specific patient comorbidities are 

associated with PNI, as discussed earlier (ASA, 2018).  
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Patients scoring greater than three points are considered at high risk for nerve injury. The 

provider should also understand the surgery’s context (length, type of operation, & emergent 

versus elective), as these particulars have independent risk factors of their own (ASA, 2018). The 

provider can inform the patient of their increased risk and perform a brief physical exam to 

determine if they can physically tolerate the position to be expected during surgery (ASA, 2018). 

The provider should make surgical accommodations as appropriate, communicate this to the 

perioperative team, and document these interventions along with patient risk.  

When a patient scores more than six points, the provider can perform the aforementioned 

interventions and a postoperative physical assessment, explicitly examining for neuropathic 

symptoms. Neurological changes in this population are vitally important in determining 

causation and reducing provider implication in a malpractice claim. Depending on the patient’s 

risk factors and the surgical procedure’s risk factors and position warranted, the anesthesia 

provider may consider requesting special patient consent for the surgical position necessary 

concerning their risk for injury (Hewson, Bedforth, & Hardman, 2018). 

Step Two: Pilot the Tool 

The second step in this project was to pilot the instrument. In a convenience sample, three 

nurse anesthetists (NAs) and one physician anesthesiologist representative of the subgroup in 

which the author sought to collect data were chosen to view the presentation and the screening 

tool. They were asked to provide feedback to the student before administration to the anesthesia 

providers at Greater Anesthesia Solutions. The author made appropriate adjustments to the 

presentation and survey regarding syntax, language, context, and clarity from this feedback. The 

pilot process aided in the development of a questionnaire that met the most scholarly standards. 
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Step Three: Presentation 

Once granted full authority to proceed by the University of Arizona’s Internal Review 

Board (IRB), the author emailed the presentation and the post-presentation survey to Greater 

Anesthesia Solutions (GAS) medical director. The presentation was then distributed by the 

medical director at GAS via the participants’ email. The author requested the presentation be 

viewed and surveys completed within two weeks of distribution (Appendix D). The author 

extended the viewing time by two additional weeks as requested by the medical director of GAS. 

Step Four: Disseminate Results  

The author then analyzed data through the Qualtrics platform approximately six weeks 

from the initial presentation distribution and survey completion. The student provided a follow-

up presentation by email to the medical director for information sharing and result dissemination 

to the anesthesia group.  

Participants and Recruitment 

The anesthesia company, GAS, employed only private contractors who provided 

anesthesia services to various patients for various surgeries, from elective to emergent, excluding 

pediatric patients. The project utilized a convenience sample taken from the company’s nurse 

anesthetist and physician anesthesiologist staff. At the time of the project, the anesthesia group 

employed approximately 52 nurse anesthetists and six physician anesthesiologists. The sample 

was taken from a population of a total of 58 anesthesia providers. A total of 40 staff members 

were sent emails inviting them to participate in the project. The emails sent were at the discretion 

of the medical director. Participants were considered eligible if they met the inclusion criteria of 

an anesthesia provider employed by the anesthesia group, whether nurse anesthetist or physician 
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anesthesiologist. Participants were asked to participate in all phases of the project. Exclusion 

criteria included the inability to perform this request. However, participants had the right to 

withdraw themselves from participation at any time during the process. The quantitative study 

accepted participants with no maximum up to the population size. The goal was to reach 50% 

participation. Recruitment occurred by way of an electronic email sent by the medical director of 

Greater Anesthesia Solutions. 

Consent and Ethical Considerations 

Participants were all volunteers. Participants could review the disclosure form (Appendix 

B). Consent was then implied if they chose to participate. Consent information was stated in the 

disclosure form, provided to the participants before viewing the presentation. Confidentiality was 

maintained by the use of only numbers representing metrics on the electronic survey. There was 

no use of names or use of questions, which may implicate the responder personally. Vulnerable 

or populations with special needs were unanticipated in the participant pool. A determination of 

the human subjects form was also completed before the implementation of the project. Data 

collection began after written approval from the anesthesia group’s medical director and after the 

determination of human subjects was made through the author’s university. The University’s 

IRB approved the project. 

Data Collection 

Data was collected anonymously via an electronic questionnaire using a Qualtrics survey 

link, which was emailed to participants (Appendix C). Participants accessed the link, where they 

could complete the questionnaire with complete privacy (Appendix D). Greater Anesthesia 

Solution’s medical director sent out the Qualtrics link, and the author had no contact with the 
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participants identifying information. No incentives were offered to the participants. All data 

collected was stored in a single secure electronic format through the Qualtrics secure data center 

(Qualtrics, 2020). The survey was set in a protected mode so that only the author could see the 

survey data. The data was securely retained in the investigator’s University of Arizona Qualtrics 

account. Data collected included the anesthesia provider role, years of experience in the role, 

opinions and attitudes surrounding their current practice, and intent to change current practice 

surrounding the risk assessment process for patients at risk for perioperative nerve injury. 

Data Analysis 

A quantitative analysis method was utilized for the project. The software program 

Qualtrics was used to comprise the survey and analyze the data. The program is supported by the 

University of Arizona and considered a validated cloud-based platform for creating online 

surveys to collect and analyze participant responses. Survey questions were primarily two to five 

level Likert-scale style questions using focused language, for example, extremely satisfied, very 

satisfied, moderately satisfied, slightly satisfied, or not at all satisfied. A portion of the questions 

was dichotomous. Additionally, some questions contained free text options. Survey responses 

were analyzed through Qualtrics, and graphics were created using percentile data to draw 

conclusions about the providers’ answers. 

RESULTS 

Demographics 

A convenience sample of nurse anesthetists (NAs) and physician anesthesiologists 

employed by the anesthesia group GAS participated in this project. The survey remained open 

for the anesthesia providers to complete from August 13, 2020, through September 1, 2020. 
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Study questions 1 through 3 were presented to assess whether the participants watched the 

presentation and obtained demographic data. 

Forty (N=40) total emails were distributed, which resulted in 32.5% (n=12) participants 

who viewed the electronic presentation and 30% (n=12) who completed the survey. The sample 

represented 15% (n=2) physician anesthesiologists and 85% (n=11) nurse anesthetists. Question 

4 addressed the years of professional anesthesia experience. The participant ranges included 0-5 

years (31%, n=4), 6-10 years (23%, n=3), and greater than 10 years (46%, n=6) of anesthesia 

experience (Figure 5). 

Figure 5 

Study Question 4 

 

The last background question gathered information regarding exposure to peripheral 

nerve injury. When asked how many times in their career either they had a patient incur a 

perioperative nerve injury or knew of another provider whose patient had become injured, the 

participants answered 38% (n=5) had no previous exposure, and 62% (n=8) had 1 to 3 previous 

exposures.  
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Attitudes 

The following series of questions was created to assess the participants’ general attitudes 

toward perioperative peripheral nerve injury. In survey question 5, participants were asked if 

they felt that perioperative peripheral nerve injury was a problem in the adult surgical setting. 

Responses included ‘definitely yes’ (46%, n=6), ‘probably yes’ (31%, n=4), ‘might or might not 

be’ (15%, n=2) and ‘probably not’ (8%, n=1). No survey respondents answered ‘definitely not’ 

(Figure 6). 

Figure 6 

Study Question 5 

 

The next survey question addressed whether anesthesia providers felt that PNI was a 

preventable injury. This answer had a variable distribution. Of the responders, 31% (n=4) were 

neutral in their feelings, 38% (n=5) of providers responded ‘probably yes,’ and 31% (n=4) of 

responders responded ‘definitely yes.’ No respondents answered ‘probably not’ or ‘definitely 

not’ (Figure 7). 
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Figure 7 

Study Question 6 

 

Knowledge 

The next two questions addressed the providers’ knowledge regarding the financial and 

legal implications of perioperative PNI. When asked if providers were aware of the average 

malpractice claim for a PNI, in a majority, 85% (n=11) of providers were not aware of the cost of 

an average malpractice claim, and 15% (n=2) of providers were aware (Figure 8). 

Figure 8 

Study Question 7 

 

When asked if providers were aware of how common a PNI malpractice claim occurs in 

the closed claim database, 77% (n=10) were not aware and 23% (n=3) were aware (Figure 9). 
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Figure 9 

Study Question 9 

 

When providers were asked how important it is to identify a patient’s risk for PNI, most 

providers felt that this category was ‘very important’ or ‘extremely important.’ One provider felt 

it was ‘slightly important.’ Reducing patient risk was also felt ‘moderately,’ ‘very,’ or ‘extremely 

important’ to all anesthesia providers. The majority of providers also felt documentation of risk 

was either ‘very’ or ‘extremely important,’ but answers were more variable in this area. One 

provider answered that documenting patient risk was only ‘slightly important,’ and one felt it 

was ‘not important at all’ (Table 1). 
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Table 1 

Study Question 10 

Question 10: In regard to the perioperative aspects of PNI, how important are the following? 

Question: Identifying 
Risk 

Physician 
Anesthesiologist (n=) Certified Registered Nurse 

Anesthetist (n=) 
Extremely important 50.00% 1 54.55% 6 
Very important 50.00% 1 36.36% 4 
Moderately important 0.00% 0 0.00% 0 
Slightly important 0.00% 0 9.09% 1 
Not at all important 0.00% 0 0.00% 0 
Total Total 2 Total 11 
     

Question: Reducing 
Risk 

Physician 
Anesthesiologist (n=) Certified Registered Nurse 

Anesthetist (n=) 

Extremely important 100.00% 1 81.82% 9 
Very important 0.00% 0 9.09% 1 
Moderately important 0.00% 0 9.09% 1 
Slightly important 0.00% 0 0.00% 0 
Not at all important 0.00% 0 0.00% 0 
Total Total 1 Total 11 
     
Question: Documenting 

Risk 
Physician 

Anesthesiologist (n=) Certified Registered Nurse 
Anesthetist (n=) 

Extremely important 100.00% 1 54.55% 6 
Very important 0.00% 0 27.27% 3 
Moderately important 0.00% 0 0.00% 0 
Slightly important 0.00% 0 9.09% 1 
Not at all important 0.00% 0 9.09% 1 
Total Total 1 Total 11 

Communication 

To evaluate how satisfied anesthesia providers were with their current practice regarding 

their ability to determine their patient's risk, communicate this risk to the perioperative team, and 

see their communication result in preventative action, the following questions were presented 

(Tables 2-4). 

  



 

 
45 

Table 2 

Study Question 11 Part 1 

Question 11 Part 1: In regard to the perioperative aspects of PNI, how satisfied are you with 
your ability to determine your patient's level of risk? 

Question: Determine 
Risk 

Physician 
Anesthesiologist (n=) Certified Registered Nurse 

Anesthetist (n=) 

Extremely satisfied 0.00% 0 27.27% 3 
Very satisfied 50.00%  1 18.18% 2 
Moderately satisfied 50.00% 1 54.55% 6 
Slightly satisfied 0.00% 0 0.00% 0 
Not at all satisfied 0.00% 0 0.00% 0 
Total Total 2 Total 11 

Table 3 

Study Question 11 Part 2 

Question 11 Part 2: In regard to the perioperative aspects of PNI, how satisfied are you with 
your ability to communicate this risk to the perioperative team? 

Question: Communicate 
Risk 

Physician 
Anesthesiologist (n=) Certified Registered Nurse 

Anesthetist (n=) 

Extremely satisfied 0.00% 0 27.27% 3 
Very satisfied 0.00% 0 18.18% 2 
Moderately satisfied 0.00% 0 36.36% 4 
Slightly satisfied 0.00% 0 18.18% 2 
Not at all satisfied 100.00% 1 0.00% 0 
Total Total 1 Total 11 

Table 4 

Study Question 11 Part 3 

Question 11 Part 3: In regard to the perioperative aspects of PNI, how satisfied are you in 
seeing your communication result in intraoperative interventions? 

Question: Seeing 
Results 

Physician 
Anesthesiologist (n=) Certified Registered Nurse 

Anesthetist (n=) 

Extremely satisfied 0.00% 0 18.18% 2 
Very satisfied 0.00% 0 27.27% 3 
Moderately satisfied 0.00% 0 36.36% 4 
Slightly satisfied 100.00% 1 18.18% 2 
Not at all satisfied 0.00% 0 0.00% 0 
Total Total 1 Total 11 
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As shown above, most providers are satisfied with their ability to determine their 

patient’s risk for injury. Still, when it comes to communicating these concerns to the team and 

seeing preventative action result from this communication, the providers’ feelings are quite 

variable. One provider was ‘not at all satisfied’ with the current communication process, and 

multiple providers were only ‘slightly satisfied’ with seeing their communication efforts result in 

preventative action from the team.  

Legal Aspects 

The next subset of questions was asked to evaluate the providers’ feelings regarding their 

ability to adequately inform their patients of their risk, their ability to document these risk 

factors, and their ability to protect themselves from malpractice lawsuits (Tables 5-7). Regarding 

their ability to properly inform their patients of their risk for PNI and document these efforts, 

provider opinions ranged from ‘slightly satisfied’ to ‘extremely satisfied.’ The subject of legal 

protection had a very diverse response ranging from feeling ‘not at all satisfied’ with their ability 

to protect themselves legally to feeling ‘extremely satisfied’ with this process. 

Table 5 

Study Question 12 Part 1 

Question 12 Part 1: In regard to the legal aspects of perioperative PNI, how satisfied are you 
with your ability to inform your patients of their risk? 

Question: Inform Patients 
of Risk 

Physician 
Anesthesiologist (n=) Certified Registered Nurse 

Anesthetist (n=) 
Extremely satisfied 0.00% 0 27.27% 3 
Very satisfied 50.00% 1 36.36% 4 
Moderately satisfied 0.00% 0 27.27% 3 
Slightly satisfied 50.00% 1 9.09% 1 
Not at all satisfied 0.00% 0 0.00% 0 
Total Total 2 Total 11 

 



 

 
47 

Table 6 

Study Question 12 Part 2 

Question 12 Part 2: In regard to the legal aspects of perioperative PNI, how satisfied are you 
with your ability to document your patient's risk factors? 

Question: Document 
Patient Risk 

Physician 
Anesthesiologist (n=) Certified Registered Nurse 

Anesthetist (n=) 
Extremely satisfied 0.00% 0 27.27% 3 
Very satisfied 100.00% 1 27.27% 3 
Moderately satisfied 0.00% 0 36.36% 4 
Slightly satisfied 0.00% 0 9.09% 1 
Not at all satisfied 0.00% 0 0.00% 0 
Total Total 1 Total 11 

Table 7 

Study Question 12 Part 3 

Question 12 Part 3: In regard to the legal aspects of perioperative PNI, how satisfied are you 
with your ability to protect yourself legally from a lawsuit? 

Question: Legal 
Protection 

Physician 
Anesthesiologist (n=) Certified Registered Nurse 

Anesthetist (n=) 
Extremely satisfied 0.00% 0 27.27% 3 
Very satisfied 50.00% 1 36.36% 4 
Moderately satisfied 0.00% 0 27.27% 3 
Slightly satisfied 50.00% 1 9.09% 1 
Not at all satisfied 0.00% 0 0.00% 0 
Total Total 2 Total 11 

Screening Tools 

The next series of questions addressed the anesthesia providers’ opinions and current 

practice using screening tools. When asked if the anesthesia providers use any type of screening 

tool in their everyday routine, 15% (n=2) reported ‘frequently’ using screening tools, 38% (n=5) 

reported that they ‘occasionally’ use screening tools, and 46% (n=6) reported that they ‘never’ 

use screening tools (Figure 13). 
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Figure 10 

Study Question 13 

 

When asked if the anesthesia providers currently use a screening tool specifically to 

identify patients at risk for PNI, 100% (n=10) of providers who responded answered ‘no.’ When 

asked if the anesthesia providers felt that screening tools help identify patient risk factors, 69% 

(n=9) responded ‘yes,’ and 31% (n=4) responded ‘no.’ When asked if they felt the GOULD 

screening tool could help identify patients at high risk for PNI, 69% (n=9) answered ‘yes,’ 23% 

(n=3) responded ‘no,’ and 8% (n=1) responded that they were ‘not sure’ (Figure 11). 

Figure 11 

Study Question 16 
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Outcomes 

When the anesthesia providers were asked if they could see themselves using the 

GOULD screening tool in their own practice, 69% (n=9) responded ‘yes,’ 15% (n=2) responded 

‘no,’ and 15% (n=2) stated they were ‘not sure.’ 

Figure 12 

Study Question 17 

 

The barriers or limitations for using the presented screening tool were reported as time 

constraints (14%, n=2) or ‘other reasons’ (21%, n=3). The anesthesia providers who reported 

their barriers as ‘other reasons’ were given a free text box to leave any comments regarding the 

tool’s limitations or barriers to use. One provider reported not having access to the instrument as 

a barrier. Another provider responded that the “at-risk population is nearly 99% of patients,” and 

one responder stated, “regardless of a patient’s risk assessment, the surgery will continue. If we 

treat EVERY patient as high risk, then we have minimized everyone’s potential for PNI.” 

As a secondary outcome, when the anesthesia providers were asked if they would make 

any changes to their current practice because of the presentation’s information, 97% (n=11) of 

the providers responded ‘yes’ (Table 8). 
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Table 8 

Study Question 19 

Question 19: Will you make any changes to your current practice because of the information 
given in the presentation? 

# Question Physician 
Anesthesiologist (n=) 

Certified 
Registered Nurse 

Anesthetist 
(n=) 

1 Yes, I will better inform my patients 
of their risk 40.00% 2 23.33% 7 

2 Yes, I will increase my 
documentation efforts 20.00% 1 26.67% 8 

3 Yes, I will assess my high-risk 
patients for PNI postoperatively 20.00% 1 23.33% 7 

4 
Yes, I will advocate for stronger 

intraoperative interventions on my 
high-risk patients 

20.00% 1 23.33% 7 

5 No, I feel my current practice is 
adequate 0.00% 0 3.33% 1 

6 
No, I do not feel the learned 

information will be useful in my 
practice 

0.00% 0 0.00% 0 

  Total 5 Total 30 

DISCUSSION 

Summary 

The project sought to provide greater context and understanding of the patient-specific 

risk factors involving perioperative peripheral nerve injury and using quantitative data to explore 

the potential utility of a PNI risk assessment device. The GOULD screening tool could be a 

future innovation for anesthesia providers. A thorough understanding of what influences the 

adoption of an innovation in a social setting is essential for successful implementation. While the 

implementation of the screening tool is beyond this project’s scope, valuable information was 

gained by evaluating the attitudes of expert anesthesia providers as they are introduced to a novel 

solution to a long-standing problem.  
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The strongest metrics resulting from the survey showed that anesthesia providers have an 

increased interest in identifying risk, reducing risk improving documentation, improving patient 

assessment efforts, and improving team communication, with the highest metric showing interest 

in reducing legal risk. This may be connected to the fact that 85% (n=11) of providers surveyed 

were not aware of the average cost of a PNI malpractice claim, and 77% (n=10) of providers did 

not know that PNI was the second most common reason for intraoperative anesthesia litigation. 

When asked if the anesthesia providers could see themselves using the GOULD 

screening tool, 69% responded ‘yes.’ While this was not a unanimous promotion for the 

screening tool's use, the project's information helps the author better understand what areas of 

clinical interest surrounding the topic of PNI are important anesthesia providers. 

Interpretation 

While some providers felt that the screening tool had valuable potential in improving 

patient safety, team communication, documentation efforts, and reducing provider implication in 

a malpractice claim, others felt the screening tool was merely representative of the average 

surgical patient. Yet the presentation itself was described by one provider as “enlightening” and 

another as “a topic that should receive much more attention and more focus in future research.” 

The overall feedback was encouraging regarding the GOULD screening tool’s utility and 

potential use in practice. 

Implications for Practice 

Since presenting this topic to Greater Anesthesia Solutions (GAS) anesthesia providers, 

the author has had requests to introduce the subject to other anesthesia groups in the Phoenix 

area. Interestingly, both groups had different perspectives regarding the function of the GOULD 
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screening tool. One organization felt strongly that its use would be most beneficial in the 

perioperative setting. To better understand its implication in practice, the next logical step may 

be to stratify each metric (or risk factor) within the tool. This would provide greater validity for 

the device and increase the foundation of evidence to support the tool's use in practice. 

Additionally, this process may help providers better identify which surgical specialties, 

patients, or surgical positions would benefit most from the screening tool’s use. Following risk 

stratification, the tool could be trialed in practice. If a reduction in nerve injuries occurs within a 

particular surgical department or specialty, this could be measured along with a decrease in 

malpractice claims. 

Another anesthesia group that performs a high volume of regional anesthesia services felt 

the GOULD scale, once validated, could have tremendous value as a risk assessment device 

when imploring regional anesthesia. Anesthesia providers are often implicated when nerve injury 

presents postoperatively after a regional nerve block is performed (ASA, 2018). Therefore, this 

anesthesia group felt the GOULD scale would be extremely useful in determining which patients 

may be poor candidates for regional anesthesia due to their comorbidities. 

While this project’s findings were limited, it would seem initial feedback for future 

validation, and use of the GOULD screening tool shows good interest for better patient safety 

and the improvement of anesthetic care. Future research could also consider attempting to make 

connections with nerve damage following regional anesthesia and concurrent patient-

comorbidities. These connections could support the hypothesis that certain patient comorbidities 

should essentially be regarded as contraindications for regional anesthesia. 
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Limitations 

The project had a small sample size compared to the population size. While the project 

was initially created to be presented live with a ‘question-and-answer’ type discussion to follow, 

the onset of COVID and the need for social distancing made this impossible. Although there was 

an opportunity for free-text comments at the end of the survey, only a few comments were left. 

Forty emails were sent out, and 12 providers viewed the presentation, and 13 completed the 

survey. The feedback resulted in a 32% response rate. A higher response rate would improve the 

chance that the responses were more representative of the anesthesia group and more 

generalizable to anesthesia providers as a whole. Additionally all providers who responded to the 

survey provide anesthetic care to adult surgical patients. The project results are not representative 

of anesthesia providers who care for pediatric patients. 

DNP Essentials Addressed 

The American Association of Colleges of Nursing (AACN) has outlined eight essential 

educational components for the doctorate of nursing practice (DNP) degree. The doctoral project 

functions in addressing foundational competencies that are at the core of advanced-practice 

nursing and the betterment of our patients’ health. 

DNP Essential I: Scientific Underpinnings for Practice 

DNP Essential I is achieved by how nurses translate knowledge quickly and effectively to 

benefit patients in their daily practice environments (AACN, 2006). Creating and utilizing the 

GOULD screening tool implores nursing science to improve health care delivery and outcomes.  
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DNP Essential II: Organizational and Systems Leadership for Quality Improvement and 

Systems Thinking 

DNP Essential II is achieved by creating and promoting new organizational practice 

changes (AACN, 2006). One example is the GOULD screening tool, which assesses patient risk 

and encourages collaboration with others to manage and decrease patient risk through the highest 

professional standard. 

DNP Essential III: Clinical Scholarship and Analytical Methods for the Evidence-Based 

Practice 

DNP Essential III is achieved through literature appraisal methods and the analytical 

analysis of evidence-based practice (AACN, 2006). To create a screening tool with the highest 

standard of academic evidence, these actions were performed throughout the DNP project. 

DNP Essential IV: Information Systems/Technology and Patient Care Technology for the 

Improvement and Transformation of Health Care 

DNP Essential IV is achieved by using information systems technology to provide 

leadership within a healthcare system and improve patient care (AACN, 2006). The author’s 

DNP project utilized information technology through an electronic PowerPoint presentation to 

disseminate knowledge and improve patient care to the Greater Anesthesia Solutions anesthesia 

providers. 

DNP Essential VI: Interprofessional Collaboration for Improving Patient and Population 

Health Outcomes 

DNP Essential VI is achieved collaboratively through the delivery and promotion of safe, 

timely, effective, efficient, equitable, and patient-centered care in a complex environment such as 
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the operating room (AACN, 2006). The DNP project achieves this essential through the 

promotion of improved care by the use of screening tools. The knowledge gained can be shared 

and utilized by multiple professions to develop best practices. 

DNP Essential VIII: Advanced Nursing Practice 

DNP Essential VIII is achieved through advanced practice nursing (AACN, 2006). The 

DNP project achieves this by demonstrating progressive levels of clinical judgment and 

accountability in analyzing, evaluating, and designing evidenced-based care to improve 

outcomes. 

Conclusions 

The information gained from the project builds awareness of what areas of clinical 

interest surrounding perioperative nerve injury are important anesthesia providers. Feedback 

gathered from the survey also shows a positive interest in the potential utility of a risk 

assessment device, which may help identify patients at high risk for developing a peripheral 

nerve injury during general anesthesia. 

Plan for Sustainability 

The likelihood of sustainability is acknowledged by the last survey question offered, 

which questioned whether the anesthesia providers would consider making any changes to their 

current practice. While the GOULD screening tool is not yet validated and available to the staff, 

knowledge gained from the presentation provides an educational foundation in PNI for the 

anesthesia providers. The teachings may prompt anesthesia providers to sustain personal efforts 

to improve safety, assessment, documentation, and communication for patients who present with 

comorbidities predisposing them to nerve injury. 
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Plan for Dissemination 

The PowerPoint presentation will remain in the academic archives for the anesthesia 

group Greater Anesthesia Solutions for current or future employees to access. Additionally, the 

project was presented with a Q & A at The Mayo Clinic Grand Rounds in Phoenix, Arizona. A 

copy of the presentation will remain in their educational archives online database for employees. 

The presentation was also given to the medical director at Banner Boswell Hospital in Sun City, 

Arizona, for dissemination with the Anesthesia Group National Partners in Healthcare. The 

author also presented the presentation at the Arizona Sun n' Fun virtual anesthesia conference in 

2021. 
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APPENDIX A: 

SITE APPROVAL LETTER 
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APPENDIX B: 

CONSENT DOCUMENT (DISCLOSURE FORM / CONSENT FORM) 
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The purpose of this project is to increase awareness of patient risk factors for acquiring a 

perioperative peripheral nerve injury during general anesthesia and aid in the development of a 

screening tool to prevent these events. As an anesthesia provider of Greater Anesthesia 

Solutions, if you choose to take part in this project, participation is voluntary, and consent is 

implied. 

This project will be offered entirely electronically. As a participant, you will be asked to 

view a fifteen-minute PowerPoint presentation. The presentation will describe the medicolegal 

implications involving perioperative peripheral nerve injury and offer evidence-based solutions 

to predict and prevent perioperative nerve injury along with methods for legal protection. 

Following the presentation, you will be asked to complete a five-minute survey. The survey can 

be accessed by the electronic link provided and will be entirely anonymous. The survey is 

intended to measure provider attitudes toward the clinical issue presented and evaluate a novel 

risk assessment tool's potential effectiveness. The participant acknowledges that they will 

complete these two tasks within two weeks. The survey results will be disseminated in a follow-

up email within two weeks of the project closure. 

Refusal to participate will involve no penalties of any kind. You may withdraw from 

participation at any time. Also, you may skip any questions that you do not wish to answer. By 

participating, you will not forgo any personal or legal rights you may have as a participant in this 

project. For questions or concerns, you may email Carla M. Ibbotson RN, BSN at 

carlaibbotson@email.arizona.edu. Thank you for your time. 
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APPENDIX C: 

RECRUITMENT MATERIAL (RECRUITMENT EMAIL) 
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Hello, 

You are invited to participate in a Doctor of Nursing Practice (DNP) project about the 

creation of a screening tool to prevent perioperative peripheral nerve injury (PNI). You are being 

asked to participate because of your expertise in the field of anesthesia. If you choose to 

participate, please first see the consent information regarding your participation in this project 

which can be found as an attachment in this email. 

A link for the PowerPoint presentation regarding the current medicolegal evidence 

surrounding perioperative peripheral nerve injury is included in this email, along with an 

example of the Gender Obesity Underweight Lifestyle Disease (GOULD) screening tool. In 

addition to these items, you will find an electronic link to an anonymous survey to complete 

regarding PNI and the GOULD screening tool. 

Commitment to the project requires first the viewing of a fifteen-minute PowerPoint 

presentation and then the completion of a five-minute survey. The total time invested will be 

approximately twenty minutes. You will have two weeks from the date of this email to view the 

presentation and complete the survey. Approximately two weeks following the survey's closure, 

a PowerPoint presentation disseminating the summary of the survey findings will be emailed to 

you. Please feel free to view this short post-project presentation at your leisure. This doctoral 

project is being conducted by Carla M. Ibbotson, a DNP Nurse Anesthesia student at the 

University of Arizona. Thank you for your time, consideration, and participation. 

1) To view the project presentation, please access the link below. 

https://drive.google.com/file/d/1PqLBMnFUjVwwRmAVe1Cy6p8FiB8WKsk4/view?usp=drive

_web 
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2) To complete the post-presentation survey, please access the link below: 

https://uarizona.co1.qualtrics.com/jfe/form/SV_5A0EF3QgBe5hs8Z 

Respectfully, 

Carla M. Ibbotson 

DNP Nurse Anesthesia Student 

The University of Arizona, Class of 2021 

Cell: (808) 315-9623 
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APPENDIX D: 

EVALUATION INSTRUMENTS (PROJECT SURVEY) 
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Peripheral Nerve Injury Presentation Survey 
 

Needs-Based Analysis 
Q1 This survey will ask you about different aspects of perioperative peripheral nerve injury (PNI), how they affect your practice and how 
important they are to you. Thank you for your time. 
 
Q2 Did you view the presentation on PNI? 

o Yes (1)  

o No (2)  
 
Q3 Which role best describes you? 

o Physician Anesthesiologist (1)  

o Certified Registered Nurse Anesthetist (2)  

o Certified Anesthesiologist Assistant (3)  

o Perioperative Registered Nurse (4)  
 
Q4 Which best describes your experience level as an anesthesia provider? 

o 0-5 years (1)  

o 6-10 years (2)  

o Greater than 10 years (3)  
 
Q5 Do you feel that perioperative PNI is a current problem in the adult surgical population? 

o Definitely yes (1)  

o Probably yes (2)  

o Might or might not (3)  

o Probably not (4)  

o Definitely not (5)  
 
Q6 Do you think that perioperative PNI is preventable? 

o Definitely yes (1)  

o Probably yes (2)  

o Might or might not (3)  

o Probably not (4)  

o Definitely not (5)  
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Q7 How many times in your career have you personally had a patient develop a perioperative PNI or have known another provider who had a 
patient develop a perioperative PNI?  

o 0 (1)  

o 1-3 (2)  

o 4-6 (3)  

o 7-10 (4)  

o more than 10 (5)  
 
Q8 Were you aware of the financial implications of a PNI malpractice claim (on average, $46,269- $80,250 per settlement)? 
 

o Yes (1)  

o No (3)  
 
Q9 Did you know that anesthesia malpractice claims involving a PNI are now the second most common type of suit (following death)? 

o Yes (1)  

o No (3)  
 
Q10 In regard to the perioperative aspects of PNI, how important are the following? 

 Extremely important 
(1) 

Very important (2) Moderately 
important (3) 

Slightly important 
(4) 

Not at all important 
(5) 

Identifying risk (1)  o  o  o  o  o  
Reducing risk (2)  o  o  o  o  o  
Documenting risk 
(3)  o  o  o  o  o  

 
Q11 In regard to the perioperative aspects of PNI, how satisfied are you with the following? 

 Extremely satisfied 
(1) 

Very satisfied (2) Moderately satisfied 
(3) 

Slightly satisfied (4) Not at all satisfied 
(5) 

Ability to determine 
your patient's level 
of risk (1)  o  o  o  o  o  
Communicate this 
risk to the rest of the 
perioperative team 
(2)  

o  o  o  o  o  
See your 
communication 
result in 
intraoperative 
interventions (3)  

o  o  o  o  o  
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Q12 In regard to the legal aspects of perioperative PNI, how satisfied are you with the following? 
 Extremely satisfied 

(1) 
Very satisfied (2) Moderately satisfied 

(3) 
Slightly satisfied (4) Not at all satisfied 

(5) 
Ability to inform 
your patient of their 
risk (1)  o  o  o  o  o  
Ability to document 
your patient's risk 
factors (2)  o  o  o  o  o  
Ability to protect 
yourself legally 
from lawsuit (3)  o  o  o  o  o  

 
Q13 Do you use any type of screening tool in your current practice (this includes the use of a screening tool for any purpose)? 

o Frequently (1)  

o Occasionally (2)  

o Never (3)  
 
Q14 Do you currently use a screening tool specifically to identify patients who are at high risk for a PNI? 

▢ Yes (1)  

▢ No (2)  
 
Q15 In general, do you believe that screening tools are useful in identifying patient risk factors? 

o Yes (1)  

o No (2)  
 
Q16 Do you think the presented screening tool could be helpful to identify patients at risk for PNI? 

▢ Yes (1)  

▢ No (2)  

▢ Not sure (3)  
 
Q17 Could you see yourself using the presented screening tool in your own practice? 

o Yes (1)  

o No (2)  

o Not sure (3)  
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Q18 If answered no to the previous question, what is the major barrier/limitation for use? 

▢ I don't believe it will be helpful (1)  

▢ I do not have time (2)  

▢ It needs improvement (3)  

▢ Other reasons (4) ________________________________________________ 

▢ N/A (5)  
 

 
Q19 Will you make any changes to your current practice because of the information learned in this presentation? 

▢ Yes, I will better inform my patients of their risk (1)  

▢ Yes, I will increase my documentation efforts (2)  

▢ Yes, I will assess my high-risk patients for PNI postoperatively (3)  

▢ Yes, I will advocate for stronger intraoperative interventions on my high-risk patients (4)  

▢ No, I feel my current practice is adequate (5)  

▢ No, I do not feel the learned information will be useful in my practice (6)  
 
Q20 Please type any comments or suggestions that you have here: 

________________________________________________________________ 
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APPENDIX E: 

PROJECT TIMELINE 
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APPENDIX F: 

LITERATURE REVIEW GRID 
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Pub. Year; 
Author’s Last 

Name 
Title of Publication Type of Study Main Outcomes of Findings Support for and or Link to 

Project 

American Society of 
Anesthesiologists 
(ASA) (2018) 

Practice Advisory for the 
Prevention of 
Perioperative Peripheral 
Neuropathies 2018 

Practice Advisory Best practice to prevent peripheral 
nerve injury during surgery 

Recommended evidence for the 
use of screening tools to prevent 
peripheral nerve injury during 
surgery. Additional evidence for 
patient risk factors and suggestions 
for intervention. 

Association of 
PeriOperative 
Registered Nurses 
AORN (2012) 

Guidelines for 
Perioperative Practice: 
Positioning the Patient 

Clinical Practice 
Guideline 

Best practice to prevent positioning 
injury during surgery 

Recommended evidence for the 
use of screening tools to prevent 
positioning injury during surgery> 
evidence to support interventions 
to prevent injury 

Bouyer-Ferullo, 
Adrowich & Dykes 
(2015) 

Clinical Decision Support 
and Perioperative 
Peripheral Nerve Injury 

A Retrospective Random 
Review 

A significant increase in 
documentation when using the tool 
(63%-92%). Positive attitude 
toward exposure to the decision 
support tool (P= 0.46) 

Clinical support tools can increase 
documentation efforts 

Cheney, Domino, 
Caplan & Posner 
(1999) 

Nerve Injury Associated 
with Anesthesia 

Closed Claims Analysis Statistical evidence of rates of 
anesthesia-relateded nerve injury 
(16%) 

Percent of anesthesia claims during 
the 11990s 

Chui, Murkin, Posner 
& Domino (2018) 

Perioperative Peripheral 
Nerve Injury After 
General Anesthesia: A 
Qualitative Systematic 
Review (Level I 
Evidence) 

Qualitative Systematic 
Review  

Half of the closed claims (1900-
2013) have unknown etiology, but 
91% were associated with 
appropriate anesthetic care 

Anatomy of nerves. Mechanisms 
of injury. Median payment for 
litigation of $80,250. Evidence for 
appropriate interventions. 
Indications for providing legal 
protection 
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Pub. Year; 
Author’s Last 

Name 
Title of Publication Type of Study Main Outcomes of Findings Support for and or Link to 

Project 

Duffy & Tubog (2017) The Prevention and 
Recognition of Ulnar and 
Brachial Plexus Injuries 

Literature Review Review of the clinical presentation, 
pathophysiology, causation, risk 
factors, and preventative measures 
for the two most common 
perioperative injuries 

Patient risk factors for PNI (HTN, 
DM, tobacco use, obesity, and 
malnutrition) 

Fritzlen, Kremer, & 
Biddle (2003) 

The AANA Foundation 
Closed Malpractice 
Claims Study on Nerve 
Injuries During 
Anesthesia Care 

Retrospective Study: 
Closed-Claim Analysis 

Most common nerves injured 
(brachial plexus 34%, ulnar 16%, 
radial 11%, peroneal 9%, 
paraplegia 9%, lumbosacral 7% and 
‘other’ 18%) 

Evidence to support inclusion 
criteria on the screening tool. 
Evidence toward injury 
rates/statistics. Evidence to support 
increase efforts for documentation. 

Grant, Brovman, Kang, 
Greenberg, Saba, & 
Urman (2019) 

A Medicolegal Analysis 
of position-related 
perioperative peripheral 
nerve injuries occurring 
between 1996 and 2015 

Retrospective Study: 
Medicolegal Analysis 
(Level II Evidence) 

The average payment for injury is 
$46,269 

Evidence to support the financial 
cost of nerve injury. Nerve injury 
is multicausal. 24% of injuries 
were temporary, 76% were 
permanent. 

Hewson, Bedforth & 
Hardman (2018) 

Peripheral Nerve Injury 
Arising in Anesthesia 
Practice 

Literature Review Patient comorbidities perpetuate 
PNI (body habitus, tobacco use, 
and alcohol use, and DM.  

Introduction of special consent 
(risk/disclosure) for patients at 
high risk for nerve injury. 
Evidence to support PNI risk 
assessment tool and subsequent 
interventions 

Lopes, Haas, Dantas, 
Oliveria, & Galvao 
(2016) 

Assessment scale of risk 
for surgical positioning 
injuries 

Doctoral Dissertation The scale is a valid and reliable tool 
(p<0.001) 

Screening tools can help identify 
high-risk patients—suggested 
evidence to support the creation of 
a PNI screening tool. 
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Pub. Year; 
Author’s Last 

Name 
Title of Publication Type of Study Main Outcomes of Findings Support for and or Link to 

Project 

Upton & McComas 
(1973) 

The Double Crush Nerve-
Entrapment Syndromes 

Sentinel 
Electromyographical 
Study 

Etiology of chronic nerve 
dysfunction 

Evidence to support patient 
physiological characteristic 
increase risk for perioperative 
neuropathy 

Welch, Brummett, 
Welch, Tremper, 
Shanks, Guglani, 
Mashour (2009) 

Perioperative Peripheral 
Nerve Injuries 

Retrospective study over 
10 years (Level II 
evidence) 

Most common mechanisms for 
nerve injury (HTN, tobacco use, 
diabetes, extremes in weight, 
peripheral vascular disease, gender 
neuro, cardiac, general, and 
orthopedic surgery) 

Evidence for inclusion criteria on 
the screening tool 
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