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ABSTRACT 
 

Required reconsideration or review of do-not-resuscitate (DNR) orders in the perioperative 

period is now recommended by the American Association of Nurse Anesthetists (AANA), 

American Society of Anesthesiologists (ASA), American College of Surgeons (ACS), and 

Association of periOperative Registered Nurses (AORN) in lieu of automatic suspension of the 

DNR. This study used an exploratory descriptive design to ascertain types of Certified Registered 

Nurse Anesthetist (CRNA) training on required reconsideration and management of patients with 

advance directives. A survey originally developed in a 2000 study by Coopmans and Gries was 

amended and sent to a random sample of CRNAs in the United States with 207 returned responses. 

The majority of CRNAs surveyed (63.5%) initially reported unfamiliarity with the concept of 

required reconsideration. Familiarity with required reconsideration was associated with refusal to 

care for patients with active DNR orders in the future (P = .004). Education or training on required 

reconsideration is uncommon and often informal in nature—when present, however, it is 

associated with increased discussion of advance directives with a patient preoperatively (P < .001). 

Education on required reconsideration was also associated with reported changes to management 

of patients with active DNRs (P < .001). There is disagreement within the profession over whether 

many practice interventions are considered resuscitation, routine anesthesia, or both; in cases 

where cardiopulmonary arrest has occurred in patients with active DNR orders, CRNAs report 

similar variability in interventions implemented in response to the arrest. While few CRNAs 
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reported actual cardiopulmonary arrest of a DNR patient, a majority (90.5%) of CRNAs report 

having cared for a patient with an active DNR order. Most CRNAs believe the patient to be most 

responsible for defining their perioperative advance directives with the next most responsible 

individual believed to be the surgeon, the anesthesiologist, and then the nurse anesthetist, 

respectively. The survey results showed statistically significant changes in perioperative DNR 

order management between the original study done in 2000 and the present study. 
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CHAPTER I 
 
 
 

Introduction 
 
 
 

The “do-not-resuscitate” (DNR) order reflects the principles behind the Patient Self-

Determination Act, passed by the United States Congress in 1990, which recognizes patient 

autonomy and the right to accept or reject medical treatment.1 The term “DNR” is “used in 

hospitals to indicate a prior decision by the patient or the patient’s family to avoid extraordinary 

means of prolonging life”.2 Patients with DNR orders are surgical candidates, often for palliative 

procedures, thus practitioners must clarify the DNR order in the context of the perioperative setting 

as the use of anesthetic drugs may create conditions that require resuscitative interventions to 

maintain homeostasis.  

Despite the presence of a terminal illness, it is not acceptable to allow a patient to die from 

an anesthetic or surgical complication whose etiology is independent of the patient’s underlying 

disease. For this reason, some institutional policies automatically revoke DNR orders in the 

perioperative period. This automatic suspension is contrary, however, to the recent 

recommendations of professional organizations such as the American Association of Nurse 

Anesthetists (AANA), American Society of Anesthesiologists (ASA), American College of 

Surgeons (ACS), and Association of periOperative Registered Nurses (AORN), which advocate 

against automatic revocation of the DNR in favor of the concept of required reconsideration.3-6  

Over 65% of anesthetics in the United States are administered by certified registered nurse 

anesthetists (CRNAs) and they are the sole anesthesia provider in many areas of the country.7-9 It 

then follows that CRNAs may encounter patients with active DNR orders who require anesthetic 
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care at some point in their careers. Consequently, CRNA understanding and practice of required 

reconsideration should be assessed. 

 

Problem Statement 
 

 
Presently, research on the required reconsideration process focuses on physician response 

and management of perioperative DNR orders. Scant research exists on the type of education or 

training CRNAs may receive relative to required reconsideration, whether or not it influences their 

interpretation of DNR orders, and how this affects patient management in current practice settings.  

 

Research Purpose 
 

 
The objectives of this study are—1) to explore CRNA education about required 

reconsideration of DNR orders in the context of surgical procedures; and 2) to explore the impact 

of CRNA education about required reconsideration on the management of patients with DNR 

orders. 

  

Research Questions 

 
1. Do CRNAs receive education on “required reconsideration”? 

2. Has required review of DNR orders had an impact on CRNA patient management?  

 

Definitions 

 
For the purposes of this study, the following terms and definitions were used. 
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Conceptual definitions: 

1. Required reconsideration: a process which confirms, amends, or cancels a patient’s 

advance directives.3-6 Per AANA guidelines, “the patient, family, proceduralist, and 

anesthesia team meet during the anesthesia informed consent process to discuss 

reconsideration of advance directive(s) to develop the plan for care that reflects the 

patient’s wishes.”3 

2. Education: knowledge and development resulting from a process of training by formal 

instruction and supervised practice especially in a skill, trade, or profession.10 

3. Impact: to have a direct effect on.11  

4. Patient management: a description of the interaction, from intake to discharge, between the 

patient and the health care team. It includes communication, empathy, examination, 

evaluation, diagnosis, prognosis, and intervention.12 

Operational definitions: 

1. Required reconsideration/review: survey questions will be designed to measure CRNA 

knowledge of required reconsideration (used interchangeably with “required review”) and 

current policies surrounding perioperative DNR orders  

2. Education: education will be measured by an online questionnaire which surveys CRNAs 

about the type of training they have received on how to address a patient’s DNR orders. 

3. Impact: multiple-choice option questions will survey study respondents on required 

reconsideration and the degree to which it affects decisions and choices regarding patient 

care. 

4. Patient management: CRNAs will categorize from multiple-choice options which practice 

interventions they believe qualify as ‘resuscitative’ or ‘anesthetic’.  
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CHAPTER II 
 
 

 
Review of Literature 

 
 
 

 This review summarizes research related to do-not-resuscitate (DNR) orders in the 

perioperative setting, including incidence and associated patient characteristics. Current 

recommendations from professional organizations regarding the reevaluation of DNR orders are 

discussed. Studies in this review examine practitioner education and training regarding 

institutional DNR policy and guidelines, as well as practitioner interpretation and current practice 

with respect to DNR orders and allowable resuscitative or anesthetic interventions. 

 

Perioperative DNR Incidence and Patient Characteristics 
 
 

 In the United States, 15% of patients with active DNR orders undergo surgical 

procedures.6,13-15 The reasons for such procedures may vary but often include surgery for an 

isolated medical problem that is thought to be readily reversible, such as acute appendicitis or a 

fracture. Other reasons may be more palliative in nature, such as a central venous line insertion for 

palliative drugs or percutaneous endoscopic gastrostomy (PEG) tube placement.15-17 

 Baumann et al’s interventional study with a 153-bed urban hospital concluded that surgical 

encounters with patients with DNR orders occur on a weekly basis at their institution.17 In a 2000 

survey by Coopmans and Gries18, 89.0% of 228 CRNA survey respondents confirmed that had 

they cared for a patient with an active DNR order. Furthermore, 13.8% of CRNAs responding to 

this survey indicated that they had provided care for a patient with an active DNR order who 

experienced cardiopulmonary arrest.18 Such figures suggest that the perioperative DNR is quite 
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common and that nurse anesthetists will likely have to address an active DNR order at some point 

in their careers. 

 The discomfort that clinicians report feeling around withholding life-saving care in surgical 

patients is due in part to the perceived rate of successful resuscitation intraoperatively.16,19-21 

Kalkman et al’s 2016 meta-analysis of seven studies19 examined resuscitation attempts in the 

perioperative population and estimated that viable survival (return to neurologic baseline) was 

approximately 25%, meaning that 50% of patients survive resuscitation and 50% of those survivors 

then remain at neurologic baseline. When compared to the rate of successful resuscitation in non-

perioperative settings (2-11%), this is a significantly higher rate of survival. This meta-analysis, 

however, studied the surgical population in general, and while some of the study’s results showed 

that “considerable comorbidity” did not affect the risk of patient harm after resuscitation in this 

population, such results could not be reliably generalized to the DNR-holding subset of the patient 

population, who is assumed to have a similar comorbidity status.19  

 A 2011 study of 8,256 patients by Kazaure et al15 specifically looked at the DNR-holding 

surgical patient population in over 120 U.S. hospitals and found that overall surgical mortality 

after cardiopulmonary resuscitation was much higher (83.3-88%) than that found in Kalkman et 

al’s meta-analysis (50%). However, the study also concluded that the patients who did have a 

preexisting DNR order had a similar mortality rate (88%) to the patients who did not (83.3%). In 

short, because cardiopulmonary resuscitation in the perioperative setting has a higher success rate 

than in non-perioperative settings, perioperative healthcare clinicians may perceive following a 

DNR order in the surgical setting as limiting their ability to prevent death when death is perceived 

as preventable.22  
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Current Practice and Attitudes surrounding Perioperative DNR orders 
 
 

  In 2000, Coopmans and Gries18 conducted a survey to explore the awareness and 

experiences of CRNAs in their encounters with perioperative DNR orders. At that point in time, 

nearly two decades ago, only 55.7% of 228 CRNA survey respondents confirmed that their 

department or institution had a policy in place that addressed DNR orders in the perioperative 

period. Fifty-four percent of the respondents indicated that they believed a policy of required 

review was most appropriate, 39.3% indicated that they believed routine suspension was most 

appropriate, and 5.1% were unsure what policy they believed was most appropriate. These 

percentages differ slightly with the policies that nurse anesthetists reported to be most 

representative of their practicing institution—67.2% indicated a policy of routine suspension, 

18.9% indicated a policy of required review, and 15% were unsure of their institution’s policy.18 

This suggests that while institutions have DNR review policies, they do not follow the current 

guidelines of professional organizations across many disciplines (perioperative nurses, surgeons, 

nurse anesthetists, anesthesiologists, etc.) of the perioperative team, or alternatively, that CRNAs 

are not interpreting policies accurately and instead are following the trend of routine suspension. 

The latter case may indicate that the institution is not adequately enforcing or educating staff on 

its surgical DNR policy. The study authors also conclude that many CRNAs may be practicing 

under policies with which they do not agree when considering the differences in CRNA responses 

regarding hospital policies against their personal preferences. Lastly, given that 15% of CRNAs 

answered with “unsure”, there appears to be a general lack of awareness in the practicing CRNA 

population regarding institutional policies surrounding perioperative DNR orders or that the 

institution itself has not established a formal policy. 
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 Coopmans and Gries further explore CRNA experiences by examining the level of patient 

involvement in addressing DNR orders. Of the CRNAs who indicated that their institution 

routinely suspended DNR orders for surgery, 23.2% responded that the patient was not informed 

of the suspended order.18 This contrasts with the legislation in the Patient Self-Determination Act, 

which was signed into law 10 years before the study in response to public concern over medical 

authoritarianism.21 The purpose of the act as part of the Omnibus Budget Reconciliation Act of 

19901 is to ensure patients have the right to advance directives and refusal of medical treatment. 

The Coopmans and Gries (2000) study suggests that patients may not have realized that they were 

giving up their right to self-directed care while anesthetized for their surgery. The remaining 76.8% 

of CRNAs who indicated a policy of routine suspension responded that patients were informed of 

the suspension18, in which case, the right to refuse surgery is presumed to still exist if patients were 

made aware of the suspended DNR order. 

 Part of the difficulty in managing the perioperative DNR order rests with the nature of 

anesthesia, which produces the physiologic conditions required for surgery. Many common 

anesthetics would result in death if practitioners did not respond with other anesthetic interventions 

(often considered “resuscitative”).23 For such reasons, 55% of 384 physicians surveyed by Burkle 

et al24 considered it illogical for a patient to undergo anesthesia with a DNR order in place. 

Accordingly, the same survey asked physician anesthesiologists to respond to a fictional patient 

scenario that highlighted the difficulties of perioperative DNR orders and found that 53% of those 

surveyed stated they would be unlikely to follow a DNR order in the perioperative scenario.24 This 

survey, however, only included clinician responses from surgeons, anesthesiologists, and 

internists; no CRNAs were included in this study. 
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 Studies that have elicited the opinion of clinicians regarding resuscitative and anesthetic 

interventions have yielded a wide range of opinions. In Stack and Perring’s survey16 of pediatric 

physicians, the majority of respondents considered supplemental oxygen, oral airways, and 

intubation to be “normal anesthetic practice”. However, 16.4% considered chest compressions and 

16.8% considered defibrillation to be “normal anesthetic practice” as well. There was a response 

option of “both normal anesthetic practice and acute resuscitation” for every intervention surveyed. 

These responses, ranging from 2.9 to 6.4% of pediatric physicians, showed that there is a small 

subset of practitioners that believe that certain interventions fall under both anesthesia and 

resuscitation, which adds to the disagreement in what is considered ‘resuscitation’ that could be in 

violation of a DNR order.16 

 Coopmans and Gries18 also surveyed CRNAs regarding practice interventions, specifically 

vasoactive drug administration, positive pressure ventilation, endotracheal intubation, chest 

compressions, and cardioversion/defibrillation.  CRNAs were asked which interventions they 

would implement for a DNR patient who had arrested from an unknown cause, an anesthetic cause, 

or a cause attributable to factors other than anesthesia. Responses were once again variable with 

42.6% of CRNAs indicating they would cardiovert/defibrillate and 53.1% responding that they 

would intubate the DNR patient who arrested during a MAC procedure, even when the cause was 

not due to an anesthetic. This suggests that the interpretation of resuscitative versus anesthetic 

interventions in the presence of a DNR order is inconsistent across the profession. 

 

Current Recommendations by Professional Organizations 
 
 

 In considering principles of healthcare ethics, automatic suspension of DNR orders directly 

conflicts with the patient’s autonomy and right to self-determination. Accordingly, many 



 

9 
 

professional organizations have guidelines for addressing DNR orders in the surgical patient. The 

most pertinent guidelines to the practice of CRNAs are the recommendations of the American 

Association of Nurse Anesthetists (AANA). 

 The AANA-recommended guidelines suggest a policy of required reconsideration or 

review that, when possible, the patient, family, proceduralist, and anesthesia team meet 

preoperatively to discuss. The AANA describes the following possible outcomes after required 

reconsideration: full suspension (“all provisions of the advance directive are suspended during 

anesthesia and the procedure for a specified period of time”), partial suspension or modification 

(“specific provision of the advance directive are suspended or modified during anesthesia and the 

procedure for a specified period of time”), and no suspension (“the provisions of the advance 

directive remain active during anesthesia and the procedure”).3 

 Additionally, the AANA guidelines emphasize many other important factors in the process 

of reconsideration. Clinicians should avoid acronyms and clinical jargon while communicating 

with the patient and family. Legal surrogate makers should be identified early in the patient’s care. 

Emotional, cultural, religious, and spiritual background must be considered. Minors such as 

adolescents should be involved in their own care if cognitively capable, even though their legal 

guardians will be the ones providing official consent. Reconsideration of the DNR or advance 

directive must be documented with the date and time of conversation, specific interventions to be 

withheld or modified, the duration of time that the DNR is to be suspended or modified and under 

what circumstances it may be reinstated. Anesthesia must then communicate the order with the 

interdisciplinary team involved in the patient’s care throughout the perioperative period.3 

 The American Society of Anesthesiologists (ASA), American College of Surgeons (ACS), 

Association of periOperative Registered Nurses (AORN), and American Nurses Association 
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(ANA) describe similar processes and outcomes for required reconsideration or, as in the case of 

the ANA, similarly emphasize the patient right to self-determination that is contradicted by the 

automatic suspension of a DNR order.3-6,25 The ASA also further delineates the category of partial 

suspension by two different methods of modification. Partial suspension may be procedure-

oriented and defined by specific procedures that are either acceptable or unacceptable to the patient, 

e.g. vasopressor use, intubation, etc.4 There is concern that this form of modification, while less 

ambiguous, would also restrict the anesthesia practitioner from being able to act according to 

clinical context, i.e. certain procedures may be forbidden by the modified order when they are 

necessary to treat a reversible cause of arrest.14,23 Partial suspension may also be goal-oriented, in 

that the modified DNR is defined by patient values and acceptable outcomes, which requires 

careful clinician judgment. For example, some patients may consider full resuscitation acceptable 

if the cause of arrest is thought to be reversible and will not leave the patient with functional deficits. 

This type of DNR modification requires patient trust in the anesthesia practitioner’s judgment and 

understanding of their wishes.4,14,23 

 Guidelines from the aforementioned organizations encourage the involvement of the 

patient as well as other decision makers, such as family members, when carrying out required 

reconsideration.3-6,25 However, there are differing opinions and factors regarding practitioners’ 

perspectives and roles when addressing DNR orders.  In the physician population, Burkle et al24 

discovered that 18% of anesthesiologists would routinely suspend a DNR for a procedure 

compared to 38% of surgeons and 34% of internists who would also do so. Morrell et al conducted 

a retrospective chart review in a 390-bed urban hospital, which found the frequency of DNR 

ordering to be higher in medical subspecialties than in surgical subspecialties,26 and while DNR 

ordering and suspension are opposing actions, the results found in the two studies imply analogous 
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attitudes toward limiting advance directives on the part of surgeons. In fact, a nationally 

representative study of 2,100 surgeons by Schwarze et al27 concluded that the majority of surgeons 

expected a “surgical buy-in” from patients before surgery, which meant that patients were expected 

to preoperatively commit to postoperative life-supporting care. Surgeons in this study reported 

contracting, negotiating, or declining to operate on patients who expressed preoperative requests 

to limit post-operative life support necessary for survival to discharge.27 The significance of the 

surgeons’ expectations are important when considering that 66.1% of CRNAs believe in surgeon 

involvement to address a patient’s DNR before surgery compared to the primary care provider 

(63.6%), the anesthesiologist (54.9%) or the CRNA (50.2%).18 Thus, while CRNAs may attribute 

provider responsibility for DNR review to the surgeon, the current literature suggests that most 

surgeons would be resistant to options such as required reconsideration that would limit life 

support in the perioperative period.  

 
 

DNR Education and Healthcare Practitioners 
 
 

 Healthcare policies at the facility level regarding DNR orders and required reconsideration 

should be updated according to national guidelines, and alerting staff can be readily accomplished, 

for example, by e-mail announcement to relevant clinicians and other staff. Nonetheless, 

practitioners (including physicians, surgeons, residents, anesthesiologists, CRNAs and RNs) are 

often unaware, unfamiliar, or uncomfortable with their organization’s DNR policies.17 Efforts to 

educate medical personnel involved in the surgical care of patients with DNR orders have included, 

for example, seminars, medical simulations, knowledge surveys, educational fairs, lecture-based 

in-services, and visual presentations.17,20 
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 Baumann et al17 developed a multidisciplinary quality improvement project using an 

evidence-based practice model with participants’ knowledge surveyed before and after the 

intervention, which included an educational fair that gave information on the history of the DNR, 

the Patient Self-Determination Act, and appropriate scopes of practice. In addition, participants 

engaged in simulated patient conversations that reevaluated surgical DNR orders. Post-

intervention nurses self-reported being significantly more confident in initiating DNR discussions 

with patients scheduled for surgical procedures. Post-intervention chart audits revealed that 

compliance with the study institution’s policy of required review increased by 75%. Baumann et 

al stress that nurses, with CRNAs included as part of their nursing population, play a significant 

role in recognizing and addressing the perioperative DNR order. 

 In the physician population, Waisel et al20 implemented a simulation-based experiment that 

evaluated and educated participants on perioperative DNR orders. Their results indicated that 

though professional guidelines have existed for over 10 years, only half of anesthesiologists 

described themselves as familiar with them and even fewer followed them correctly in simulation. 

Their data corroborate previous research that shows a lack of physician awareness surrounding 

perioperative DNR orders and that physicians will often not honor the patient’s wishes in this area 

of care. A more recent 2014 survey by Nurok et al28 found that 55% of anesthesiologists believed 

that the ASA recommended routine suspension of the DNR order for procedures—again implying 

a lack of familiarity and compliance with professional guidelines in current practice. 

 

Summary 
 

 
 The importance of addressing perioperative DNR orders has been supported by several 

studies and explicitly mentioned in official position statements across various disciplines of 
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medicine and nursing. While multiple studies have evaluated practitioner management of 

perioperative DNR orders, no studies within the past 15 years specifically address the nurse 

anesthetist’s role and current practice. Given that CRNAs work with the patient and other 

healthcare providers to address goals of care during the procedural period, they retain a critical 

role in managing the ethical issue of the perioperative DNR. Research from beyond this 15-year 

period, however, suggest that CRNAs are unaware of required reconsideration and the policies 

surrounding active DNR orders. Current research solely studies physician response or includes 

CRNA response as an undifferentiated subset of nurses in general, thus necessitating the current 

study.   
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CHAPTER III 
 
 
 

Methodology 

 

Presented in this chapter is methodology that was used to answer the following research 

questions: (1) Do CRNAs receive education on required reconsideration? (2) Has required 

reconsideration of DNR orders had an impact on CRNA patient management? This section outlines 

the study’s research procedures and protection of human subjects. The research design, sampling 

of participants, data collection tool, and data analysis used to obtain findings is discussed in detail. 

 

Research Design 

 
The study was conducted using an exploratory quantitative descriptive design, which 

evaluates the extent of CRNA education on required reconsideration and CRNA management of 

perioperative patients with active DNR orders. The research further explored CRNA attitudes 

toward institutional policies on perioperative DNR orders as well as the perceived distinctions 

between anesthetic and resuscitative interventions in the context of the perioperative setting. 

 

Sample 

 
The target population for this study is CRNAs actively practicing in the United States. To 

obtain a representative sample, the AANA’s Research Department carried out a random selection 

of CRNA participants from the 44,611 active CRNA members of the AANA.  Eligibility for 

participation required that respondents be active CRNA members of the AANA who had not opted 
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out of mass e-mail communication. Exclusion criteria included: CRNAs who do not meet the 

inclusion criteria, student registered nurse anesthetists (SRNAs), inactive AANA members, 

honorary AANA members, and graduate AANA members. The study was completely voluntary, 

and participation was via response to an e-mailed survey. 

Per the Raosoft® Sample Size Calculator (Appendix A), a sample size of 269 CRNAs, 

from a population of 44,611, is needed to achieve a 90% confidence interval with a 5% margin of 

error. The AANA’s Research Department reports that survey response rates are about 5-7% on 

average, but that recent survey response rates can be as low as 3%.29 The AANA allows a 

maximum of 3,000 e-mail addresses that can be surveyed. Given the reported response rates, this 

implies that 150-210 returned surveys are expected on average, but that as low as 90 respondents 

per survey deployment is possible. Consequently, the data collection tool was sent via the AANA’s 

Research Department to the maximum 3,000 survey addresses allowable. 

 

Instrumentation 

 
The data collection tool is titled “Survey questionnaire—Perioperative do-not-resuscitate 

(DNR) orders: The nurse anesthetist’s level of awareness, experiences, and opinions”. This survey 

tool was first created and used by Coopmans and Gries18 and published in Volume 68 (Issue 3) of 

the AANA Journal. Permission was granted by Dr. Coopmans to amend their data collection tool 

to better suit the purposes of this research study (Appendix C). Questions were added to ascertain 

if CRNAs were familiar with the term ‘required reconsideration’ as it relates to DNR orders and if 

CRNAs received any education on required reconsideration in the past via formal nurse anesthesia 

training or educational programs, facilities where they were employed, conferences, seminars, or 
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independent study/research. Other formatting changes were made to the tool to configure questions 

for an internet survey layout. The tool was delivered as an electronic survey via SurveyMonkey©.  

Five experts reviewed the data collection tool for content validity due to the added survey 

items and the age of the original data collection tool. The first expert is a Professor of Nurse 

Anesthesia at an academic research institution with over ten years of clinical practice. The second 

expert is a Professor at an academic research institution’s School of Nursing and Health Studies, 

School of Medicine, and School of Foreign Service, who specializes in global health ethics, global 

health systems, health politics, and global health research. The third expert is a Professor of 

Epidemiology and Psychiatry at a private non-profit medical school who has been Director of 

multiple clinical bioethics programs at large urban medical centers. The fourth expert is an 

Associate Professor of Nurse Anesthesia at a private non-profit university with research experience 

in perioperative DNR management. The fifth expert holds a PhD in Quantitative Biomedical Data 

Science and is trained in epidemiology, biostatistics, and bioinformatics. E-mails were sent to the 

expert reviewers to ask for critical review of the data collection tool and all feedback was included 

in the final draft of the tool before sending to study participants. 

The survey tool is a 23-item survey with three sections. The first section contains seven 

items focusing on demographic data, which includes age, gender, length of practice, practice 

setting, and type of nurse anesthetist degree. These questions are in multiple choice or ‘select-all-

that-apply’ format. The second section contains twelve items exploring the level of familiarity and 

education on required reconsideration, institutional policies on perioperative DNR orders, personal 

opinions on the appropriateness of such policies, and provider responsibility in addressing 

perioperative DNR orders. Questions on the existence of DNR policies and knowledge of required 

reconsideration were in ‘yes/no’ format with an ‘unsure’ option. Questions regarding personal 
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opinions, provider responsibility, type of policy in place, and type of education received on 

required reconsideration were in multiple choice format with an “other: fill-in-the-blank” option. 

The last section contains five questions exploring the appropriateness of certain anesthesia-related 

interventions in the event of cardiopulmonary arrest and whether such interventions are considered 

by CRNAs to be normal anesthetic practice or a form of active resuscitation in the context of a 

patient with an active DNR order. These questions were in multiple choice or ‘select-all-that-

apply’ format.  

Apart from items described below, all survey questions were taken from Dr. Coopmans’ 

original data collection tool. A question on the Coopmans and Gries original data collection tool 

on who should be involved in defining perioperative DNR orders was changed from select-all-

that-apply to single-answer multiple-choice in asking instead who is believed to be ‘most 

responsible’ in defining the perioperative DNR. Questions 7, 8 and 9 on the present survey were 

added to assess for additional information on any education received about required consideration. 

Question 19 was added to ascertain opinions on the distinguishing of anesthetic versus 

resuscitative interventions in CRNA practice. In addition, some phrases were edited for 

clarification. The term “required review” was edited to “or required reconsideration” to show 

equivalence of definitions. General anesthesia was further qualified as “general with mask or nasal 

cannula” and “general with endotracheal tube”. Please see Appendix B for a copy of this study’s 

data collection tool and Appendix D for a copy of the Coopmans and Gries original data collection 

tool. 

Procedure 

 
The data collection tool was formatted as an electronic survey by SurveyMonkey© and 

survey distribution was carried out by the AANA Research Department. After IRB approval, the 
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researcher submitted an electronic survey order for the AANA Research Department with all 

required documents, which included a copy of the data collection tool (Appendix B), cover letter 

and informed consent (Appendix E), the AANA order form (Appendix F), a copy of Georgetown 

University’s IRB approval (Appendix G), and an endorsement letter from the Georgetown Nurse 

Anesthesia Program Research Director (Appendix H). 

The AANA Research department electronically delivered the SurveyMonkey©-formatted 

data collection tool to a random sample of 3,000 CRNAs, whose selection was based on a 

computer-generated number. Generated numbers are randomized with a uniform distribution with 

each number having equal probability of being chosen. SurveyMonkey© stored de-identified 

participant responses in secure, password-protected databases to ensure data protection and 

preservation of privacy. No personal identifiers were stored by SurveyMonkey©. Approximately 

seven days before the survey deadline, the AANA Research Department’s survey system sent out 

a reminder e-mail to participants to complete the data collection tool.  

The cover letter for the data collection tool included in the survey sent out by 

SurveyMonkey© included the research questions being investigated as well as the contact 

information for the researcher and for Georgetown University’s IRB. The letter assured 

confidentiality and anonymity of participants and their responses in addition to explaining the 

process of consent. In this case, submission of the survey denoted consent to participate in the 

research study and was completely voluntary. Participants were informed that there were no risks 

or direct benefits associated with their participation and that they were free to withdraw at any 

time during the survey. No personally identifiable information was collected about survey 

participants. Once survey responses were submitted, there was no way to withdraw responses from 

the study as the survey data contains no identifying information and would be unable to be traced 
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back to an original submission. SurveyMonkey© then Excel-formatted the response data, which 

was stripped of e-mail identifiers and contained no identifying information in the responses. 

 

Data Analysis 

 
This section contains information regarding the statistical analysis that was done to 

interpret the data collected. Excel-formatted data was analyzed using R, a statistical analysis 

program. Data is of categorical and nominal nature for the demographic section of the survey and 

primarily categorical in nature for the second and third sections of the survey.  

Chi-square analyses were used to interpret the data with respect to the research questions 

posed by the study. A Chi-square test of independence was used to determine if the amount and 

type of education on required review was associated with statistically significant differences in the 

management of patients with perioperative DNR orders. Additional analysis was completed to 

determine if education on required review was associated with different attitudes toward 

institutional policies on perioperative DNRs or with the perception of provider responsibility, e.g. 

is the CRNA, surgeon, or anesthesiologist responsible for addressing DNR orders? Chi-square 

analysis was also used to determine the existence of associations between demographics and 

management of patients with DNR orders as well as between demographics and perceptions of 

interventions that qualify as resuscitative versus routine management during anesthesia.  

Chi-square tests of homogeneity were used to evaluate differences in responses to the items 

present in the data collection tool from 20 years ago, when the original survey was conducted by 

Coopmans and Gries.18 The newly added questions (survey items 7, 8, 9 and 19) were exempt from 

this part of the analysis as there is no point of comparison from the previous survey in the 

Coopmans and Gries study.  
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Protection of Human Rights 

 
The study took measures to protect the identity of subjects and the integrity of all data 

forms in addition to assuring the ethical treatment of participating subjects. Permission to conduct 

this study was obtained from Georgetown University’s Institutional Review Board. The 

Georgetown University IRB required researchers to be certified in the Collaborative Institutional 

Training Initiative (CITI) Human Resources Curriculum, thus certifications were obtained 

accordingly (Appendix I). The AANA’s Research Department approved the data collection tool for 

distribution upon review of the survey order form, which included the survey cover letter, survey 

agreement, and an attestation that participant contact information would not be released. 

The study maintained the respondent’s right to withhold information by allowing the 

respondent to proceed with the survey even if a question remained unanswered. Participants also 

retained the ability to withdraw from the survey at any point via termination of their browsing 

session (e.g. closure of tabs or browser windows). The respondent’s choice to withdraw and any 

responses prior to withdrawal were not recorded. No incentives were provided for participation in 

the study. 

SurveyMonkey© provides data security for all response data via data encryption using 

secure TLS cryptographic protocols. Physical security and compliance is assured by 

SurveyMonkey©’s SOC 2 accredited data centers and pertinent employee training (e.g. HIPAA 

training, Secure Coding, PCI, and/or privacy law training for key job functions).30 Response data 

was exported from SurveyMonkey© directly into R Studio with all personal identifiers stripped 

from the data. In addition to SurveyMonkey©’s data security measures, at no point did the AANA 

Research Department release the contact information of CRNAs who were invited to participate 

in the survey. Thus, no access to participant files existed to indicate participant response status to 
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Georgetown University researchers or to AANA staff. The data collection tool did not request nor 

record any unique identifiers of participant data, which helped to ensure participant privacy and 

confidentiality. In addition, SurveyMonkey© and statistical program data was password-protected 

and accessible only by the researcher. De-identified survey data was kept for possible future 

analysis on a password protected computer. 
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CHAPTER IV 

 

Findings 

 

This chapter presents the data collected at the end of the survey deployment period. The 

results of statistical tests on the data relevant to the study’s research questions will be presented. 

Tables and figures here will summarize the findings and statistical analyses run by the researcher 

after completion of the data collection phase of the study.  

 

Sample 

 
Of the 3,000 CRNAs invited to complete the data collection tool, there were 207 

respondents. The majority of participants (79.7%) were aged 30- to 59-years-old. Practice 

experience and age distribution of the study were found to be comparable to that of AANA 

membership.31 Please see Table 1. 
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  Table 1. Survey participant demographics       
    

         

  
  Number of 

respondents  
 Percentage of 

sample  
 AANA 

membershipa   

  Age in years         
   20-29  7  3.4  2   
   30-39  52  25.1  26   
   40-49  48  23.2  25   
   50-59  65  31.4  25   
   60-69  34  16.4  14b   
   70+  1  0.5  8b   
  Gender  

       
   Female  131  63.3  58   
   Male  75  36.2  42   
   Other  1  0.5  -   
  Highest anesthesia-related degree       
   Doctorate  38  18.5  -   
   Master's  142  69.3  -   
   Certificate  25  12.2  -   
  Practice experience  

       
   < 2 years  19  9.2  7   
   3-5 years  31  15.0  21   
   6-10 years  36  17.5  18   
   11-20 years  54  26.2  22   
   21-30 years  44  21.4  15   
   > 30 years  22  10.7  17   
  Practice setting  

       
   Urban  130  62.8  -   

   Rural  54  26.1  -   

   Teaching  85  41.1  -   
   Non-teaching  51  24.6  -   

  
aAmerican Association of Nurse Anesthetists (AANA) data are given in percentages 
and taken from the August 2016 Membership Survey Data, n = 10,257.   

  
bAANA membership was categorized by age groups of 60-64 and 65-80 in lieu of 60-69 
and 70+, respectively.   
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Research Question 1 

 
The first research question addresses the education of nurse anesthetists on the topic of 

required reconsideration. Familiarity with the term “required reconsideration” was assessed along 

with the type of formal or informal education CRNAs may have received on the concept of 

required review. 

A survey item answered by 197 respondents assessed for familiarity with the concept of 

required reconsideration. Results show that 36.5% of CRNAs reported knowing the term ‘required 

reconsideration’ as it pertains to DNR orders. Chi square analyses of independence found no 

association between familiarity with the term ‘required reconsideration’ and age, gender, education 

level, or number of years practicing. A significant association was found, however, between 

CRNAs working in teaching versus non-teaching facilities—43.8% of teaching facility CRNAs 

knew the term ‘required reconsideration’, compared to only 18.8% of non-teaching facility 

CRNAs who knew the term ‘required reconsideration’ (ꭓ2
  1= 7.24, P = .007). Please see Table 2. 

               

  
Table 2. Association between knowledge of the term 'required reconsideration' and primary 
practice facility   

  Survey item: do you know the term 'required 
reconsideration' as it pertains to DNR orders? 

 Teaching 
institution 

 Non-teaching 
institution 

  
      
  Yes  35  9   
  No  45  39   

  
Percentage of CRNAs who report knowing the term 
'required reconsideration' 

 43.8  18.8 
  

 
“Required reconsideration” was then defined and followed by another survey item, 

answered by 198 respondents, which attempts to ascertain the type of education CRNAs may have 

received on required reconsideration. A minority (24.7%) of CRNA responses indicated formal 

education (via anesthesia training program, educational events, or training at a place of 

employment) on required reconsideration. The remaining 75.3% of CRNA responses indicated no 
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formal education on this topic. Discussion at practice facilities and self-directed learning were 

considered informal types of education, making up 36.6% of CRNA responses. 38.8% of CRNA 

responses indicated no education in any form on required reconsideration. Please see Figure 1. 

 
              Figure 1. Type of CRNA education on required review 

Survey results pertaining to Research Question 1 suggest that while CRNA education on required 

review does exist, only a minority of it (24.7%) is formally organized by educational or 

employment institutions. 

 The data collection tool also included questions on institutional policies on perioperative 

advance directives at CRNA practice facilities. The results were compared to responses from the 

Coopmans and Gries18 study’s survey data. See Table 3. 

      

 Table 3. CRNA awareness of institutional policies on perioperative DNR management*  
      
   Coopmans & Gries (2000), n = 228  Present study (2020), n = 198  

 
Institution has a DNR Policy 

Yes No Unsure  Yes No Unsure  

 127 (55.7) 49 (21.5) 52 (22.8)  114 (57.6) 26 (13.1) 58 (29.3)  

  *Data are given as “number of respondents (percentage of sample)”  
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A larger percentage (57.6%) of respondents from the present study compared to the Coopmans and 

Gries study (55.7%) indicated that their facility had a DNR policy in place and a smaller percentage 

(13.1%) of respondents indicated a lack of one compared to the previous study (21.5%). However, 

a larger percentage of respondents in the present study (29.3%) compared to the previous study 

(22.8%) also reported that they were unsure of the existence of their facility’s DNR policy. A Chi 

square test of independence indicates that the differences found between the present study and the 

Coopmans and Gries study are statistically significant (ꭓ2
  2= 5.99, P = .049). 

If CRNAs reported the existence of a DNR policy at their practice facility, the survey 

included a question about the type of policy in place. In addition, all CRNAs were asked what 

DNR policy they believed was most representative of the standard of practice nation-wide as well 

as what policy they personally believed was most appropriate. Please see Table 4. 

   

 
Table 4. Type of DNR policy in place, believed to be most representative, and believed to be 
most appropriate*  

      
    Coopmans & Gries (2000)   Present study (2020)   

  
Type of 
policy 

In place 
(n = 122) 

Most 
representative 

(n = 217) 

Most 
appropriate 

(n = 214)   
In place  
(n = 113) 

Most 
representative 

(n = 189) 

Most 
appropriate 

(n = 189)   

  

Routine 
suspension, 
patient 
informed 

63 (51.6) 66 (30.4) 77 (36.0)  67 (59.3)  117 (61.9) 65 (34.4) 
  

  

Routine 
suspension, 
patient not 
informed 

19 (15.6) 62 (28.6) 7 (3.3)  3 (2.7) 20 (10.6) 1 (0.5) 
  

  

Required 
review, 
patient 
involved 

18 (14.8) 31 (14.3) 112 (52.3)  39 (34.5) 41 (21.7) 110 (58.2) 
  

  

Required 
review, 
patient not 
involved 

5 (4.1) 6 (2.8) 4 (1.9)  0 (0.0) 0 (0.0) 1 (0.5) 
  

  Unsure 15 (12.3) 49 (22.6) 11 (5.1)  4 (3.5) 11 (5.8) 11 (5.8)   
  Other 2 (1.6) 3 (1.4) 3 (1.4)   0 (0.0) 0 (0.0) 1 (0.5)   
 *Data are given as “number of respondents (percentage of sample)”.  
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Fisher’s Exact Test was used to evaluate for significant differences between CRNA 

responses from the present study and responses from the Coopmans and Gries study. When 

analyzing DNR policies reported to be in place, survey participants indicated an increase in 

required review with patient involvement, a decrease in uninformed routine suspension, and an 

increase in informed routine suspension of DNR orders (P < .001). See Figure 2. 

 
      Figure 2. Perioperative DNR policy in place at primary institution of practice 

 

Surveying of DNR policies believed to be most representative of nationwide practice 

revealed an increase from 14.3% to 21.7% in required review with patient involvement. Policies 

believed to be most representative of nationwide practices also saw an increase from 30.4% to 

61.9% in routine suspension with patient informed, and a decrease from 28.6% to 10.6% in routine 

uninformed suspension, (P < .001). Please see Figure 3. 
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      Figure 3. Perioperative DNR policy believed to be most representative 

 

CRNA responses on differences in DNR policies personally believed to be most 

appropriate were not significant between the two studies (P = .252). 

 

Research Question 2 

 
 The second research question explores the impact of required review of DNR orders on 

CRNA patient management. In the study survey, 22.2% of CRNAs responded that required 

reconsideration changes their management of patients with a DNR order, leaving 27.8% of 

respondents unsure of required reconsideration’s effects on their anesthetic management and 50% 

of respondents indicating that required reconsideration does not change their management of 

patients with DNRs.  

Significantly more CRNAs with formal education on required reconsideration (92.9%) 

discussed a patient’s perioperative DNR status prior to providing anesthesia services than CRNAs 

without formal education (72.0%; ꭓ2
  1= 9.13, P = .003). Furthermore, when analyzing between 

subsets of CRNAs with any vs. no education on required reconsideration instead of formal vs. 
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informal education, this association between education and pre-operative DNR order clarification 

appears to be even more substantial—more CRNAs with any education on required 

reconsideration (88.9%) discussed a patient’s perioperative DNR status prior to providing 

anesthesia services than CRNA counterparts who report no education on required reconsideration 

(58.5%; ꭓ2
  1= 25.2, P < .001).  In examining reported changes to anesthetic management between 

the formal vs. informal education subsets, the study found that receiving formal education over 

informal education was associated with a 28-percentage point increase in responses indicating 

changes to anesthetic management of patients with active DNRs orders (ꭓ2
  1= 26.9, P  < .001). 

When examining the subset of participant responses by any vs. no education on required 

reconsideration, receiving education in any form on required reconsideration versus no education 

at all was associated with a 12-percentage point increase in reports of changing anesthetic 

management of patients with active DNR orders (ꭓ2
  1= 22.3, P < .001).  

As part of the data collection tool, CRNAs were asked to categorize certain practice 

interventions as routine anesthesia, resuscitation, both, or unsure between the two categories. 

Please see Figure 4. 

 
      Figure 4. CRNA categorization of practice interventions as anesthetic or resuscitative 
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 Participants were also asked what interventions they believed to be appropriate during an 

arrest for patients undergoing surgery with an active DNR. Participant responses are summarized 

by Table 5 with comparison data from the Coopmans and Gries study. 

                              

  Table 5. Interventions for cardiopulmonary arrest of a patient with DNR orders by etiology   

    Type of Anesthetic 
     

    Coopmans & Gries (2000)  Present study (2019)  ꭓ2   

  
  MAC Regional 

GA 
mask
/NC 

GA 
/ETT   MAC Regional 

GA 
mask
/NC 

GA 
/ETT 

 p-
value   

  Cardiopulmonary arrest due to anesthetica   

   Vasoactive drug 
administration 88.3 89.7 88.3 87.8  82.3 84.6 85.8 85.2  0.99   

   Positive pressure 
ventilation 80.4 81.3 82.2 --  76.9 78.1 78.7 --   1.00   

   Endotracheal 
intubation 72.9 73.8 76.1 --  56.8 62.7 68.6 --  0.71   

   Chest 
compression 68.7 69.1 70 67.8  47.9 54.4 53.9 56.8   0.81   

   Cardioversion/ 
defibrillation 64 65 65.4 65  47.9 53.3 54.4 55.6  0.91   

   No actions -- -- -- --  13 14.2 12.4 11.2   --   
  Cardiopulmonary arrest not due to anestheticb   

   Vasoactive drug 
administration 77 78.9 78.9 77.4  69 69 69.3 69.7  0.99   

   Positive pressure 
ventilation 69 69.4 70.8 --  62.5 62.5 63.3 --   0.98   

   Endotracheal 
intubation 53.1 53.6 58.4 --  38.1 39.3 41 --  0.97   

   Chest 
compression 45.9 46.4 47.8 46.6  35.1 36.9 38.6 38.8   0.99   

   Cardioversion/ 
defibrillation 42.6 43.1 44.8 43.8  38.1 39.9 41 41.9  0.42   

   No actions -- -- -- --  29.2 29.8 28.9 29.1   --   
  Cardiopulmonary arrest, cause unknownc 

   Vasoactive drug 
administration 80.4 82.3 82.3 75.5  76.1 76.1 76.1 76.7  0.94   

   Positive pressure 
ventilation 75.1 76.6 78 --  68.9 69.5 71.3 --   0.99   

   Endotracheal 
intubation 60.8 61.2 64.6 --  49.1 49.7 52.1 --  1.00   

   Chest 
compression 55.3 56.3 57.7 56.5  47.3 47.3 48.5 49.7   0.99   

   Cardioversion/ 
defibrillation 50 51 52.9 52.2  47.3 47.9 49.7 49.1  1.00   

   No actions -- -- -- --   22.8 22.8 22.2 21   --   

   Data are given as percentages. 
aCoopmans & Gries (2000), n = 214. Present study, n = 169. 
bCoopmans & Gries (2000), n = 209. Present study, n = 168, except GA/mask/NC (n = 166) and GA/ETT 
(n = 165). 
cCoopmans & Gries (2000), n = 209. Present study, n = 167.  
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The Coopmans and Gries study did not include a ‘no action’ option; accordingly, these rows are 

intentionally left blank on Table 5. Additionally, as general anesthesia with an endotracheal tube 

(ETT) normally includes positive ventilation, the response options of ‘endotracheal intubation’ and 

‘positive pressure ventilation’ were excluded under the subset of GA/ETT and are also 

intentionally left blank. Chi-square tests of independence revealed no statistically significant 

differences between present survey data and data from the Coopmans and Gries study. Furthermore, 

statistical analysis of associations between anesthesia/resuscitation interventions and other survey 

vectors were not statistically significant at P < .05. 

The study also examined CRNA attitudes surrounding individual responsibility in 

addressing perioperative DNR orders. Please see Figure 5. 

 
      Figure 5. Individual believed to be most responsible for defining a perioperative DNR 

In the ‘Other’ category, survey responses were free text, with 80% of such responses 

indicating that a collaborate effort between the patient and the whole care team should define a 

patient’s perioperative DNR status. Other answers included the circulating nurse and both the 

surgeon and anesthesia provider having equal responsibility (see Appendix J for free text 

responses). Fisher’s Exact Test found no significant associations between familiarity with the term 
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‘required reconsideration’ and perceived responsibility for defining the perioperative DNR order 

(P = 0.82). 

In terms of historical and future experience with perioperative DNR orders, 90.5% of 

CRNAs surveyed indicated that they had provided anesthesia to a patient with an active DNR order, 

1.1% indicated that they had refused to care for a patient with an active DNR order, and 6.9% 

indicated that they would in the future refuse to care for a patient with an active DNR order. Using 

Chi-square analysis, an association was found between familiarity with the term ‘required 

reconsideration’ and refusing to care for a patient with an active DNR order (ꭓ2
  1= 8.18, P = .004). 

More CRNAs who are familiar with required reconsideration (8.6%) indicated that they would 

potentially refuse to care for patients with an active DNR order than CRNAs who are not familiar 

with required reconsideration (5.9%). Please see Table 6. 

                

  
Table 6. Association between knowledge of the term 'required reconsideration' and refusal of a 
DNR patient   

  Survey item: would you in the future refuse 
to care for a patient with an active DNR 

order? 

 Familiarity with 
required 

reconsideration 

 No familiarity 
with required 

reconsideration 

  

  
  

  
  Yes  6  7   
  No  64  111   

  
Percentage of CRNAs who would refuse to 
care for a patient with DNR orders 

 8.6  5.9 
  

 
Twenty-seven CRNAs (14.3% of respondents to this survey item) indicated that they had 

provided anesthesia in a case where cardiopulmonary arrest occurred in a patient with an active 

DNR order. Twenty-five CRNAs answered the survey item that followed on interventions in 

response to the arrest—the following actions were taken that were not already implemented: 

vasoactive drug administration in 68%, positive pressure ventilation in 12%, endotracheal 

intubation in 36%, chest compressions in 65%, and cardioversion/defibrillation in 32% of the 25 



 

33 
 

cases. Only one survey participant indicated that none of the above interventions were 

implemented. Please see Figure 6. 

 
      Figure 6. Interventions taken in response to the arrest of a patient with an active DNR 

  

Summary 

 
The present study finds that the majority of CRNAs (63.5%) were not familiar with the 

concept of required reconsideration as it pertains to DNR orders. After definition of the term, 

however, more CRNAs expressed familiarity and past education on the concept of required review. 

Familiarity with required reconsideration was associated with potentially refusing to care for 

patients with an active DNR order. Education or training on required reconsideration is uncommon 

and often informal in nature—when present, however, it is associated with increased likelihood of 

discussion of advance directives with a patient before providing anesthesia services. Education on 

required reconsideration was also associated with reported changes to anesthetic management of 

a patient with DNR orders. There is disagreement within the profession over whether many 
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practice interventions would be categorized as resuscitation, routine anesthesia, or both; in cases 

where cardiopulmonary arrest has actually occurred in a patient with an active DNR order, CRNAs 

report similar variability in what interventions were implemented in response to the arrest. While 

this subgroup of CRNAs who experienced actual cardiopulmonary arrest of a DNR patient is small, 

a majority (90.5%) of CRNAs report having taken care of a patient with an active DNR order. 

Most CRNAs believe the patient to be most responsible for defining their perioperative advance 

directives with the next most responsible individuals believed to be the surgeon, the 

anesthesiologist, and then the nurse anesthetist respectively. The survey found statistically 

significant changes in attitudes surrounding perioperative DNR order management between the 

2000 study by Coopmans and Gries and the present study.  
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CHAPTER V 

 

Discussion 

 

The majority of CRNAs in this study (63.5%) reported unfamiliarity with the concept of 

required reconsideration, the method of addressing perioperative DNR orders recommended by 

many medical and nursing professional organizations including the AANA, ASA, ACS, AORN, 

and ANA.3-6,25 This unfamiliarity with the recommendation of current professional guidelines is 

also consistently found in studies of physician and other nursing populations.17,20,28 Working at a 

teaching facility, however, is associated with increased rates of familiarity with required 

reconsideration, a finding which is supported by survey item 8 on the types of education on 

required reconsideration. Of the CRNAs who indicated they received prior education on required 

reconsideration, the largest subset of reported education originated from places of employment 

(38.4%), whether it was informally discussed at the CRNA’s practice facility (28.8%) or in the 

form of official trainings/in-services (9.6%). This finding suggests that places of employment can 

increase CRNA familiarity with required reconsideration, and that teaching institutions may 

currently be doing so more effectively. Nonetheless, this study supports the idea that overall 

education on required reconsideration is lacking or not firmly established.17,20,28 

In terms of reported institutional DNR policies, survey responses could suggest a mild 

improvement from the results of Coopmans and Gries18 in that more CRNAs report that their 

facilities have a perioperative DNR policy in place. There was, however, a concurrent increase in 

the percentage of CRNAs who were unsure of their institution’s DNR policies, indicating a lack 

of awareness about DNR management. Consequently, the 1.9-percentage point gain in awareness 
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of institutional DNR policies may be falsely elevated when factoring in CRNAs who are unsure 

of their institution’s policies (29.3% of the study sample). 

CRNAs in this study report that the most common DNR policy in place per 59.3% of 

respondents is ‘routine suspension with patient informed’. This is an increase from Coopmans and 

Gries’ survey data where this response was still the majority but with only 51.6% of respondents. 

Truog et al32 note the opposite trend with declining rates of DNR suspension policies in surveys 

performed in 1991 and 1997; the earlier survey noted 81% of respondents in anesthesiology 

resident programs indicated a policy of mandated suspension of the DNR order and a follow-up 

survey found that only 26% reported a policy of mandated suspension.32,33 In the present study, 

however, the percentage of CRNAs unsure of their institutional policies decreased from 12.5% to 

3.5%—whether the increase in respondents identifying ‘reported routine suspension with patient 

informed’ as their institutional policy is due to an increased awareness of DNR policies or increases 

in actual routine suspension policies is not clear from the data and warrants further research.   

When looking at reported institutional policies and the overall subset of routine suspension 

(to include both patient informed and not informed), it appears that there is an overall decrease 

from 67.2% to 61.9%, based on the current survey. Survey responses reflected a 19.8-percentage 

point increase of In CRNAs reporting policies of required reconsideration with patient informed 

and a 4.1-percentage point decrease in CRNASs reporting required reconsideration with patient 

not informed. Thus, the overall trend seems to be an increase in the involvement of—or at least 

disclosure to—patients, regardless of whether the policy requires routine suspension or required 

reconsideration. At the very least, this signals a potential shift toward patient inclusion in medical 

decisions on advance directives. These results, along with research in other fields on the declining 
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rate of routine DNR suspension perioperatively,32,33 are encouraging trends for proponents of 

patient autonomy. 

Survey data revealed that most CRNAs believed a policy of routine suspension was most 

representative of current practice facilities. In a divergence from the Coopmans and Gries study, a 

larger percentage of this subset of CRNAs believed that patients are, at least, informed of their 

suspended DNR; however, when examining what CRNAs believe is most appropriate, survey data 

show that the majority favor a policy of required review with patient involvement. This suggests 

that an effect of pluralistic ignorance may be at play, wherein a majority of a group privately rejects 

a norm, but believes that most others support it—and consequently refuses to challenge it.34 This 

is a potential barrier to changing DNR policies to match the guidelines of professional 

organizations, which advocate for policies to be amended from suspension to review.3-6,25 In 

addition, Coopmans and Gries notes a discrepancy between the types of policies in effect and the 

types of policies believed to be most appropriate and suggests that this may result in a moral or 

ethical dilemma for practicing CRNAs. Present survey data suggests that the gap may have 

lessened—though not to a statistically significant degree (Fisher’s Exact Test, P = .252); thus, 

many CRNAs may still be practicing under DNR policies that they do not feel are most appropriate. 

When considering who CRNAs believe to be most responsible for defining a patient’s 

perioperative DNR order, it is interesting to note that beyond the patient’s own responsibility, the 

next most responsible individual is believed to be the surgeon. This belief is unlikely to aid in the 

movement toward required reconsideration when considering that literature shows that the 

majority of surgeons expect patients to preoperatively commit to postoperative life-supporting care, 

often contracting, negotiating, or declining to operate on patients who refuse to agree to life-

supporting measures that would be necessary for survival to discharge.27 While Coopmans and 
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Gries’ survey item on the responsibility for defining DNR orders is written in select-all-that-apply 

format in lieu of selecting the individual who is most responsible, their data on responsible 

individuals is analogous to the attitudes reflected in the present survey with  66.1% of CRNAs 

believing that the surgeon should be involved in addressing a patient’s DNR before surgery 

compared to the anesthesiologist (54.9%) or the CRNA (50.2%). Coopmans and Gries also report 

that 63.6% of CRNAs believe the primary care provider should be involved in reviewing DNR 

status, while in the present study, the anesthesiologist and the nurse anesthetist were more 

frequently believed to be more responsible for reviewing DNR status. While the question of 

responsibility to address the DNR in the two studies are not completely equivalent in format, this 

trend still suggests a larger responsibility attributed to the anesthesia team rather than the primary 

care provider in defining the perioperative DNR. 

By and large, it appears that education on required reconsideration is reported by CRNAs 

to change anesthetic management of patients with DNR orders. Interestingly, the study found that 

receiving education in any form on required reconsideration versus no education at all was 

associated with only a 12-percentage point increase in reports of a change to anesthetic 

management of DNR patients. Meanwhile, receiving formal education over informal education 

was associated with a 28-percentage point increase. This finding suggests that education on 

required review changes anesthetic management and even more so when it is formally structured.  

There are many plausible explanations for this difference as ‘change to anesthetic 

management’ was not further delineated by the study, and thus it is not possible from the current 

study design to discern exact ways in which required reconsideration specifically affect anesthetic 

management. For instance, do CRNAs maintain patients in a lighter plane of anesthesia to avoid 

having to tread into the precarious territory of anesthesia vs. resuscitation? Did having reviewed 
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and clarified DNR orders change the level of confidence the CRNA had in their anesthetic choices? 

Further research is necessary to explore how exactly anesthetic management is changed in this 

context. 

Along the lines of patient management, the study also found an association between 

knowledge of required reconsideration and refusing to care for a patient with an active DNR order. 

A higher percentage of CRNAs (8.6%) who are familiar with required reconsideration indicated 

that they would potentially refuse to care for patients with an active DNR order over their peers 

who are not familiar with required reconsideration (5.9%). Since increased knowledge and 

awareness informs decisions, it is possible that the clarification of an active DNR order makes the 

CRNA acutely aware of giving an anesthetic that may precede an arrest. This awareness may make 

them more likely to refuse to be the provider responsible for such a situation. Further research is 

necessary, however, to confirm this hypothesis. 

As another difficulty of DNR management, the present study also explored nurse 

anesthetist attitudes toward certain practice interventions: vasoactive medications, positive 

pressure ventilation, endotracheal intubation, cardiopulmonary resuscitation, and 

defibrillation/cardioversion. Survey questions attempted to reveal CRNA opinion on how these 

interventions should be categorized on the spectrum of resuscitation or routine anesthetic practice. 

Stack and Perring’s survey of pediatric anesthesiologists also explored attitudes toward medical 

interventions in this context, many of which are analogous to the interventions surveyed in the 

present study: arrest medications (e.g. adrenaline), bag and mask ventilation, intubation, chest 

compressions, and defibrillation.16 With results also similar to that of the present study, most of 

Stack and Perring’s survey respondents considered bag and mask ventilation and intubation to be 

routine anesthetic practice whereas interventions like cardiopulmonary resuscitation and 
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defibrillation were largely considered resuscitative measures. The variance of opinion across the 

physician anesthesiologist population is also reflected in the present study’s nurse anesthetist 

population, but it is worth noting that Stack and Perring specifically ask about such interventions 

in the context of a pediatric patient. Nonetheless, the conclusions of the two studies dually support 

that there is leeway in the categorization of anesthesia or resuscitative interventions across the 

field’s professions. 

 

Limitations 

  
A notable limitation of the present study was the rate of survey response and the resultant 

sample size. A sample size of 269 nurse anesthetists, from the AANA membership of 44,611 

CRNAs who met inclusion criteria, was needed to achieve a 90% confidence interval with a 5% 

margin of error. While the response rate of 6.9% is on the higher side of the average response 

rate reported by the AANA Research Department, our sample size resulted in a margin of error of 

6.78% and a confidence level of 85.2%. Additionally, certain survey items, when run through 

statistical testing, had increased degrees of freedom that would also require a larger sample to 

draw conclusions with statistically significant associations. 

The data collection tool in its final form was 38 items long and the nature of the survey 

allowed for participants to proceed even if a question remained unanswered; subsequently, certain 

survey items were unanswered by several participants. While participants still had to reach the end 

of the survey to submit their responses as unfinished surveys were not submitted as data, the rate 

of response was notably decreased toward the end of the survey, suggesting survey fatigue. 
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Implications 

 
Based on the results of the current study, perioperative DNR management is an area of 

CRNA practice that warrants improvement, especially when considering that 90.5% of CRNAs 

reported having had a patient with an active DNR order. In theory, if a patient with an active DNR 

were to arrest and then be resuscitated, the healthcare provider and institution could be legally held 

liable for battery by the patient or family regardless of outcome.35,36 Historically, there have been 

cases where providers and hospitals have been sued for failing to honor a decision to forgo 

resuscitation and made to pay substantial awards for failure to follow directives.36 To complicate 

legal considerations, this study and other literature16 suggest that there is disagreement within the 

field over whether many anesthetic interventions would fall under the umbrella of resuscitation or 

routine anesthesia, adding to the greyness of appropriate actions when anesthetizing a patient with 

an active DNR order. 

On top of potential legal repercussions, CRNAs may also be facing moral and ethical 

dilemmas when asked to anesthetize patients with active DNR orders. The guidelines for DNR 

management and required reconsideration have now been endorsed by professional organizations 

for decades.37 It is up to healthcare institutions to update policies and practices to reflect them. 

Healthcare providers must fight the effects of pluralistic ignorance in lieu of accepting a status quo 

that detracts from patient autonomy and proper end-of-life care. This study hopes to refute this 

cognitive bias and show nurse anesthetists and other practitioners that they are in fact not alone in 

thinking that perioperative DNR orders deserve to be reviewed. 
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Future Recommendations 

 
This study should be repeated with a larger sample. Instead of surveying attitudes on 

individual interventions and whether they fall under the category of resuscitation or routine 

anesthesia, questions could be added to assess how anesthetic management changes in the context 

of active DNR orders. In addition, given the diffusion of responsibility that can occur from a care 

team model, similar studies should also be done with other members of the perioperative care team, 

e.g. physician assistants, nurse practitioners, residents, etc. 

Institutions should include formal training on perioperative DNR management, given that 

63.5% of CRNAs in this study were not familiar with the term of required reconsideration initially 

and 29.3% were unsure of their own institution’s DNR policies in the perioperative period. It would 

benefit institutions and practitioners alike to disseminate updates on unclear policies on this topic 

or to establish a formal policy if one is not already in place. 

 

Conclusion 

 
The present study’s aim was to assess awareness of perioperative DNR orders and practices, 

which affect anesthetic management and have ethical and legal implications. While the present 

study indicates some trend toward patient inclusion and respect for autonomy, further education 

on required reconsideration is still necessary due to the level of uncertainty of existing DNR 

policies. This study also highlights the prevalence of routine suspension as the reported standard 

policy at practice institutions—despite clear professional guidelines across multiple disciplines of 

healthcare advocating for required reconsideration. The review and clear definition of a patient’s 

advance directives and goals of care before undergoing anesthesia would benefit both patient and 
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practitioner and this concept of required reconsideration is an increasingly relevant ethical practice 

in our aging population. With the growing availability of life-sustaining and palliative medical 

procedures requiring anesthesia involvement, healthcare institutions should be making greater 

efforts to integrate required reconsideration into perioperative care. 
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APPENDIX A: Raosoft® Calculator 
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APPENDIX B: Data Collection Tool 

Survey questionnaire—Perioperative do-not-resuscitate (DNR) orders: The nurse anesthetist’s level of 
awareness, experiences, and opinions.  

Please choose the option that best matches your response in the context of your role as a nurse 
anesthetist. 
 

Demographics 

1. Age 
 20-29 
 30-39 
 40-49 
 50-59 
 60-69 
 70+ 

 
2. Gender 

 Male 
 Female 
 Other 

 
3. Practice setting (Select all that apply.) 

 Urban 
 Rural 
 Teaching 
 Non-teaching 

 
4. How many years have you practiced as a nurse anesthetist? 

 < 2 years 
 3-5 years 
 6-10 years 
 11-20 years 
 21-30 years 
 > 30 years 

 
5. Does your practice setting have any of the following? (Select all that apply.) 

 Nurse anesthesiology program 
 Physician anesthesiology residency program 
 Anesthesia assistant program 
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6. Type of anesthesia program attended (Select highest degree.) 
 Certificate 
 Baccalaureate 
 Master’s 
 Doctorate 

 

Survey data: 

7. Do you know the term ‘required reconsideration’ as it pertains to DNR orders? 
 Yes 
 No 

 
8. Required reconsideration or review is the process of re-addressing a pre-surgical patient’s DNR orders 

to clarify the goals of care for this patient as well as allowable interventions if resuscitation should be 
necessary. What formal education have you received on required reconsideration as it pertains to DNR 
orders? (Select all that apply.) 
 My anesthesia training program included education on required reconsideration. 
 My place of employment included formal training on required reconsideration. 
 I have attended educational events (e.g. conferences, seminars, etc.) that discussed required 

reconsideration. 
 I have not received formal education on required reconsideration, but I have read about it in 

news articles, journals, or other texts. 
 I have not received formal education on required reconsideration, but we have discussed it at 

my facility. 
 I have not received education on required reconsideration. 

 
9. Does required reconsideration change your anesthetic management when caring for patients with DNR 

orders or advance directives? (Select one.) 
 Yes 
 No 
 Unsure 

 
10. Does your anesthesia department/institution have a policy addressing DNR orders in the perioperative 

period? (Select one.) 
 Yes 
 No 
 Unsure 
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11. If your answer to question #10 was yes, please describe this policy, otherwise skip to question #12. 
(Select one.) 
 Routine suspension of DNR, patient informed 
 Routine suspension of DNR, patient not informed 
 Required reconsideration, patient involved 
 Required reconsideration, patient not involved 
 Unsure 
 Other (please describe) _______________ 

 
12. Describe the perioperative policy you believe to be the most representative of the standard of practice 

in healthcare institutions nationwide. (Select one.) 
 Routine suspension of DNR, patient informed 
 Routine suspension of DNR, patient not informed 
 Required reconsideration, patient involved 
 Required reconsideration, patient not involved 
 Unsure 
 Other (please describe) _______________ 

 
13. Describe the perioperative DNR policy you believe to be the most appropriate with respect to patient 

care and healthcare ethics. (Select one.) 
 Routine suspension of DNR, patient informed 
 Routine suspension of DNR, patient not informed 
 Required reconsideration, patient involved 
 Required reconsideration, patient not involved 
 Unsure 
 Other (please describe) _______________ 

 
14. Have you cared for a patient with an active DNR order? (Select one.) 

 Yes 
 No 

 
15. Have you ever refused to care for a patient with an active DNR order? (Select one.) 

 Yes 
 No 

 
16. Would you (in the future) refuse to care for a patient with an active DNR order? (Select one.) 

 Yes 
 No 
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17. Who do you believe is most responsible for defining a patient’s DNR status in the preoperative period? 
(Select one.) 
 Surgeon 
 Primary care physician 
 Anesthesiologist 
 Nurse anesthetist 
 Patient (including POAs or other surrogate decision makers) 
 Other (please specify) _______________ 

 
18. Do you discuss a patient’s perioperative DNR status (active or suspended) directly with the patient (or 

their surrogate if the patient lacks the capacity to make his or her own healthcare decisions) prior to 
providing anesthesia services? (Select one.) 
 Yes 
 No 

 
19. For the following interventions, please indicate whether they would be considered normal anesthetic 

practice or resuscitative action in your practice. (Select one answer for each intervention.) 
a. Vasoactive drug administration 

 Routine anesthetic practice 
 Resuscitation 
 Both 
 Unsure 

b. Positive pressure ventilation 
 Routine anesthetic practice 
 Resuscitation 
 Both 
 Unsure 

c. Endotracheal intubation 
 Routine anesthetic practice 
 Resuscitation 
 Both 
 Unsure 

d. Chest compressions 
 Routine anesthetic practice 
 Resuscitation 
 Both 
 Unsure 
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e. Cardioversion/defibrillation 
 Routine anesthetic practice 
 Resuscitation 
 Both 
 Unsure 

 
20. Have you ever provided anesthesia services for a patient with an active DNR order who went into 

cardiopulmonary arrest? (Select one.) 
 Yes 
 No 

If your answer to question #20 was no, please skip to question #23. 

21. In what type of case did the arrest take place? (Select one.) 
 MAC 
 Regional 
 General without an advanced airway (NC/mask with supplemental oxygen) 
 General with an advanced airway (supraglottic airway/endotracheal tube) 

 
22. Please indicate any actions taken, that were not already implemented, in response to the arrest: 

(Check all that apply for the type of anesthetic that the case started as.) 
 Vasoactive drug administration 
 Positive pressure ventilation 
 Endotracheal intubation 
 Chest compressions 
 Cardioversion/defibrillation 
 None of these actions were taken 

 
23. In the future, if you had agreed to provide anesthesia for a patient with an active DNR order who went 

into cardiopulmonary arrest during surgery, which of the following actions do you believe would be the 
most appropriate to perform that had not already been implemented for each of the following 
situations? (Check all that apply for the type of anesthetic that the case started as.) 

a. If the cause of arrest is due to the anesthetic in a MAC case: 
 Vasoactive drug administration 
 Positive pressure ventilation 
 Endotracheal intubation 
 Chest compressions 
 Cardioversion/defibrillation 
 None of these actions were taken 
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b. If the cause of arrest is due to the anesthetic in a regional case: 
 Vasoactive drug administration 
 Positive pressure ventilation 
 Endotracheal intubation 
 Chest compressions 
 Cardioversion/defibrillation 
 None of these actions were taken 

 
c. If the cause of arrest is due to the anesthetic in a general/mask/NC case: 

 Vasoactive drug administration 
 Positive pressure ventilation 
 Endotracheal intubation 
 Chest compressions 
 Cardioversion/defibrillation 
 None of these actions were taken 

 
d. If the cause of arrest is due to the anesthetic in a general/ETT case: 

 Vasoactive drug administration 
 Positive pressure ventilation 
 Chest compressions 
 Cardioversion/defibrillation 
 None of these actions were taken 

 
e. If the cause of arrest is due to something other than the anesthetic in a MAC case: 

 Vasoactive drug administration 
 Positive pressure ventilation 
 Endotracheal intubation 
 Chest compressions 
 Cardioversion/defibrillation 
 None of these actions were taken 

 
f. If the cause of arrest is due to something other than the anesthetic in a regional case: 

 Vasoactive drug administration 
 Positive pressure ventilation 
 Endotracheal intubation 
 Chest compressions 
 Cardioversion/defibrillation 
 None of these actions were taken 
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g. If the cause of arrest is due to something other than the anesthetic in a general/mask/NC 
case: 
 Vasoactive drug administration 
 Positive pressure ventilation 
 Endotracheal intubation 
 Chest compressions 
 Cardioversion/defibrillation 
 None of these actions were taken 

h. If the cause of arrest is due to something other than the anesthetic in a general/ETT case: 
 Vasoactive drug administration 
 Positive pressure ventilation 
 Chest compressions 
 Cardioversion/defibrillation 
 None of these actions were taken 

i. If the cause of arrest is unknown in a MAC case: 
 Vasoactive drug administration 
 Positive pressure ventilation 
 Endotracheal intubation 
 Chest compressions 
 Cardioversion/defibrillation 
 None of these actions were taken 

j. If the cause of arrest is unknown in a regional case: 
 Vasoactive drug administration 
 Positive pressure ventilation 
 Endotracheal intubation 
 Chest compressions 
 Cardioversion/defibrillation 
 None of these actions were taken 

k. If the cause of arrest is unknown in a general/mask/NC case: 
 Vasoactive drug administration 
 Positive pressure ventilation 
 Endotracheal intubation 
 Chest compressions 
 Cardioversion/defibrillation 
 None of these actions were taken 

l. If the cause of arrest is unknown in a general/ETT case: 
 Vasoactive drug administration 
 Positive pressure ventilation 
 Chest compressions 
 Cardioversion/defibrillation 
 None of these actions were taken 
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APPENDIX C: Permission Letter from Dr. Vicki Coopmans 
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APPENDIX D: Coopmans and Gries Data Collection Tool 

 



 

54 
 

 

 

 

 



 

55 
 

APPENDIX E: Cover Letter/Informed Consent 

Subject: You are invited to a research survey— Exploration of CRNA Education, Interpretation, 
and Management of DNR Orders in the Perioperative Setting 

Dear CRNAs, 

You are invited to participate in a research study titled “Exploration of CRNA Education, 
Interpretation, and Management of DNR Orders in the Perioperative Setting”. This study is being 
conducted by Xuanni Gu, SRNA, at Georgetown University. The objectives of this study are:  1) 
to explore CRNA education about required reconsideration of DNR orders in the context of 
surgical procedures; and 2) to explore the impact of CRNA education about required 
reconsideration on the management of patients with DNR orders. This study is the primary 
researcher’s doctoral research project and results may be submitted to research journals to bring 
attention to education on the management of perioperative DNR orders. 

Participation in this study is entirely voluntary at all times. You can choose not to participate at 
all or to leave the study at any time. Regardless of your decision, there will be no effect on your 
relationship with the researcher or any other consequences.  

You are being asked to take part in this study because you are a Certified Registered Nurse 
Anesthetist who has practiced in the United States. If you agree to participate, you will be asked 
to fill out a single survey about your experience with required reconsideration and your 
management of patients with active DNR orders or advance directives. Survey questions are in 
multiple choice format with options for free text response as necessary. This survey should take 
around 20 minutes to complete. The survey will be collected via SurveyMonkey upon 
submission via webpage application.  

All of your responses to this survey will remain anonymous and cannot be linked to you in any 
way. No identifying information about you will be collected at any point during the study, and 
your survey will be identified only with a random number/letter sequence. Once you submit your 
completed survey, there will be no way to withdraw your responses from the study because the 
survey data contains no identifying information and will be unable to be traced back to your 
submission. 

Study data will be kept in digital format via SurveyMonkey’s database and eventually excel-
formatted to the primary researcher’s data analysis program, R Studio.  Access to digital 
SurveyMonkey data will be protected by data encryption and data exported to R Studio will be 
password-secure. Only the primary researcher, Xuanni Gu, will have access to the data.  

There are no risks associated with this study. While you will not experience any direct benefits 
from participation, information collected in this study may benefit the profession of anesthesia in 
the future by better understanding CRNA interpretation of DNR management and current 
institutional practices. By determining the current level of familiarity with perioperative DNR 
guidelines, this study will assess and bring further awareness to this area of healthcare ethics. 
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If you have any questions regarding the survey or this research project in general, please contact 
the principal investigator, Xuanni Gu, at (202) 780-8087 or via email at xg73@georgetown.edu 
or her faculty advisor, Dr. Crystal O’Guin, at (202)-687-8123 or via email at 
co482@georgetown.edu. If you have any questions about your rights as a research participant, 
please contact the Georgetown University IRB at (202) 687-1506 or irboard@georgetown.edu. 

By completing and submitting this survey you are indicating your consent to participate in the 
study. Your participation is greatly appreciated. 

Xuanni Gu, SRNA, Doctoral Candidate, Georgetown University 
Advisor Dr. Crystal O’Guin, DNAP Program, Georgetown University 

 

Please click on the survey link below and provide us with your feedback no later than 
MONTH DAY, YEAR. 

http://www...com/linktosurvey 

This investigation does not imply any endorsement of the survey research and/or its 
findings by the AANA. The survey contents and findings are the sole responsibility of the 
individual conducting the survey. 
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APPENDIX F: AANA Order Form 
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APPENDIX G: Georgetown University IRB Approval 
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APPENDIX H: Endorsement Letter from Georgetown DNAP Thesis Advisor 
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APPENDIX I: Collaborative Institutional Training Initiative (CITI) Certificate 
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APPENDIX J: Free Text Responses to Survey Item 17 
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