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The National Academy of Medicine recognizes medi-
cal errors as a leading cause of death in the United 
States. Hospitals nationwide have acted to improve 
patient safety, quality of care, and system processes; 
however, no standards mandate assessment of the 
emotional impact of perioperative catastrophes on 
healthcare professionals. A cross-sectional descrip-
tive study using a sample of 196 Certified Registered 
Nurse Anesthetists (CRNAs) tested the psychometric 
properties of an adapted version of the Periopera-
tive Catastrophes Survey and administered this sur-
vey along with the Ways of Coping Questionnaire 
to measure CRNAs’ perceptions, experiences, and 
responses associated with perioperative catastrophes. 
The adapted survey demonstrated acceptable internal 
consistency reliability (α = .893) and construct validity 

(factor analysis), with 4 subscales explaining 68.1% of 
the variance in the measure. The CRNAs scored simi-
larly to anesthesiologists in a prior study conducted 
by Gazoni and colleagues, showing that memorable 
perioperative catastrophes have a negative emotional, 
cognitive, and functional impact. On the 8 Ways of 
Coping Questionnaire subscales, CRNAs with less than 
10 years of experience reported significantly higher 
Escape-Avoidance behaviors compared with more 
experienced CRNAs (P = .016). Future research must 
examine perceptions of perioperative catastrophic 
events and coping mechanisms to identify providers 
at risk of negative consequences. 
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T
he US government, accreditation agencies, and 
professional organizations have established 
patient safety as a national priority.1 Stan-
dards have been promulgated and regulations 
enacted to ensure that healthcare administra-

tors and clinicians take appropriate actions to promote 
safe patient care practices and prevent adverse events. 
Moreover, systematic analyses of root causes associated 
with adverse events are recommended to ensure that 
healthcare system leaders and clinicians learn from actual 
mishap events and near-misses to reduce risks of further 
untoward events.2 

Although systems and human-focused prevention 
strategies are critical to proactive risk reduction of 
adverse events and errors, patient safety initiatives are 
only now beginning to address the emotional conse-
quences and the impact on clinicians involved in un-
anticipated adverse events or errors. Adverse events not 
only affect patients and the healthcare system but also 
have negative consequences on the healthcare providers 

involved in such events.3 Wu4 was first to coin the term 
second victim to describe physicians negatively affected 
by medical error. Scott et al5,6 subsequently broadened 
the term to encompass all healthcare providers involved 
in adverse clinical events beyond medical errors and 
studied the impact of the second victim phenomenon. 
Their findings validated that many healthcare providers 
(physicians, nurses, allied health professionals, support 
personnel, and students) are subject to emotional distress 
after experiencing an adverse event. 

Studies have explored anesthesiologists’ direct and 
indirect experiences with perioperative catastrophes.7,8 
However, nurse anesthetists’ experiences, perceptions 
and responses following perioperative catastrophic events 
causing serious patient harm or even death have not 
been adequately investigated. Given the serious nature 
of critical events and national attention to preventing 
perioperative mishaps, more research is necessary to 
understand the extent to which nurse anesthetists expe-
rience, respond to, and cope with unanticipated serious 
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perioperative events. The specific aims of this study 
were as follows: (1) to adapt the original Perioperative 
Catastrophes Survey to develop the Nurse Anesthesia 
and the Aftermath of Perioperative Catastrophes Survey 
to measure experiences of Certified Registered Nurse 
Anesthetists (CRNAs) with perioperative catastrophic 
events; (2) to conduct preliminary psychometric testing of 
the Nurse Anesthesia and the Aftermath of Perioperative 
Catastrophes Survey; and (3) to describe CRNAs’ percep-
tions, experiences, and responses associated with periop-
erative catastrophic events using the Nurse Anesthesia 
and the Aftermath of Perioperative Catastrophes Survey 
and the Ways of Coping Questionnaire (WCQ).

Materials and Methods
• Revisions to the Perioperative Catastrophes Survey.
Before conducting a preliminary survey of CRNAs,
we evaluated items from the original Perioperative
Catastrophes Survey for relevance to CRNA practice.
This instrument was designed to examine anesthesiolo-
gists’ experiences with patient injuries and adverse events
that may have affected them. We generated new items to
expand the scope of the survey for relevance to CRNAs’
perceptions, impact on their well-being, and use of
coping strategies, as well as patient safety indicators with
perioperative catastrophes. In the judgment-quantifica-
tion stage of content validation, a systematic approach of
selecting, orienting, and using content experts to estab-
lish face and content validity was implemented.9 A panel
of 4 internationally recognized content experts (a CRNA,
an anesthesiologist, a professor of anesthesia with a PhD
in engineering, and a professor of nursing) collectively
scrutinized new items for appropriate item construction,
clarity, representativeness of concepts, and redundancies
in measurement. Decisions to retain or delete items were
based on the expert panel’s consensus on the contribu-
tion of each item to measurement domains of provider
well-being and patient safety.

Another 3 highly regarded experts in anesthesia 
practice and patient safety further scrutinized the instru-
ment for content validity. These experts independently 
rated the relevance of the new items to the underlying 
construct using a 4-point scale: 1 = not relevant, 2 = 
somewhat relevant, 3 = quite relevant, and 4 = highly 
relevant. The Lawshe formula was used to determine 
the content validity ratio (CVR) for each item (CVR = 
[Ne – N/2]/N/2, where Ne is the number of raters that 
indicated they agree that the item was quite or highly 
relevant, and N/2 is the total number of panelists divided 
by 2).10 Based on CVR ratings, the overall content valid-
ity index was calculated and was a high of 0.91. Before 
we conducted our preliminary survey, we pilot tested 
the Nurse Anesthesia and the Aftermath of Perioperative 
Catastrophes Survey and the WCQ with 15 CRNA col-
leagues from a varied selection of geographic locations 

and practice types/affiliations. These CRNAs completed 
the entire survey and evaluated items for clarity, ease of 
completion, and relevance to practice. Their responses 
resulted in minor changes to the survey that included 
rewording items for greater clarity. 

• Design. A cross-sectional descriptive study exam-
ined the experiences of CRNAs with a perioperative 
catastrophic event through an online survey. The insti-
tutional review board approved the study with expedited 
status. Potential participants read a consent form and 
proceeded with the survey if they agreed to participate. 

• Sample and Procedures. The office of the American
Association of Nurse Anesthetists (AANA) generat-
ed email addresses from a random sample of 1,748 
Pennsylvania nurse anesthetist members comprising 
all AANA membership categories. The AANA used the 
online SurveyMonkey platform, which allowed dissemi-
nation of the survey with up to 3 email reminders during 
the 4-week period beginning May 9, 2012, and ending 
June 6, 2012. A response rate of 11.2% yielded a sample 
of 196 participants. 

• Instrument. The 150-item Nurse Anesthesia and the
Aftermath of Perioperative Catastrophes Survey, adapted 
from the original Perioperative Catastrophes Survey, 
consisted of 5 parts. Although the original Perioperative 
Catastrophes Survey was developed and administered to 
anesthesiologists using sound methodologic approaches, 
measures of reliability and validity were not reported.7 
Part A: Demographic Information included several ques-
tions related to respondents’ characteristics and work-
related information. 

Part B: Experiences required that respondents identify 
any of 9 specific events that they would include in the 
category of a perioperative catastrophe (eg, death, cardiac 
arrest, myocardial infarction, and intraoperative aware-
ness as examples). Other questions directed respondents 
to define aspects of the time course for perioperative 
catastrophic events and their involvement in such events. 

Part C: A Memorable Event consisted of 2 sections. 
Section 1 addressed processing of the memorable event, 
through 5 newly created items designed to measure 
CRNAs’ impressions of how a catastrophic event affected 
them. Three items dealt with the extent to which the 
memorable event was the result of a medical error, was 
anesthesia related, or was preventable, rated on a Likert-
type scale: “definitely,” “probably,” “probably not,” or 
“definitely not.” Possible responses to 2 other items, 
“Did you feel a sense of responsibility for the memorable 
event?” and “Did you blame others for the memorable 
event?”, were “yes, a lot,” “yes, a little,” or “no, not at 
all.” Section 2 directed respondents to indicate to what 
extent they experienced negative feelings or emotions 
such as guilt, depression, fear of litigation, and fear of 
judgment by colleagues. Responses for items in Sections 
2 were rated on a 4-point scale of 1 = a lot, 2 = a little, 3 
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= not at all, and 4 = don’t know. Part C also integrated 
several other items reported in the Results section. 

Part D: Coping was addressed in this survey, with 
inclusion of the 66-item WCQ (copyright 1988 by 
Consulting Psychologists Press Inc), to determine the 
degree to which CRNAs used coping strategies to handle 
the aftermath of a catastrophic event. The WCQ, devel-
oped by Folkman and Lazarus11,12 and used in hundreds 
of studies, is composed of 8 subscales: Confrontive 
Coping, Distancing, Self-Controlling, Seeking Social 
Support, Accepting Responsibility, Escape-Avoidance, 
Planful Problem-Solving, and Positive Reappraisal. The 
frequency with which the CRNAs used each coping style 
was reported on a Likert-type scale: 0 = not used, 1 = 
somewhat used, 2 = used quite a bit, and 3 = used a great 
deal. Although reliability and validity of this instrument 
are well established, some advocate for continued reli-
ability testing for better generalization to populations.13 
Raw scores for each subscale were obtained by summing 
the item responses; due to variations in numbers of items 
for each subscale (range = 4-7), it was not possible to 
normalize subscale scores. A relative score was calculated, 
which takes into account the item length for each sub-
scale. Relative scores were computed for each participant 
by averaging the values in each subscale and dividing the 
average score for each subscale by the sum of the averages 
for all 8 subscales.12,14 There are no established criterion 
thresholds for determining acceptable scores for the use 
of positive or dysfunctional/maladaptive coping strategies.

For the final component, Part E: Nurse Anesthesia 
and the Aftermath of Perioperative Catastrophes Survey, 
Opinions section, survey respondents were asked to 
identify resources they perceived to be helpful, very 
helpful, or somewhat helpful or not helpful in the event 
of involvement in future perioperative catastrophes.

• Data Management and Analysis. All response data
were examined for invalid or missing values. We re-
viewed open-ended text response options to determine 
if any similarities or themes might warrant additional 
questions or items within multiple response formats, but 
none were noted. “Don’t know” responses for the Part 
C, Section 2 pertaining to the 15 items capturing feel-
ings experienced after a catastrophic event were treated 
as missing data for calculating means. This affected data 
for no more than 4 or 5 respondents on less than half 
of the items. Five items from the original Perioperative 
Catastrophes Survey had missing responses, and 1 item 
asking respondents to describe who they felt blamed 
them after the adverse event was not answered by all re-
spondents. This was attributed to the skip logic settings 
of the survey and was addressed for future survey use. 
The 3 content experts reviewed missing or nonresponse 
items, and by consensus these were determined to be 
minimal and to involve redundant items. 

Psychometric evaluation of the Nurse Anesthesia and 

the Aftermath of Perioperative Catastrophes Survey and 
the WCQ was done using tests for reliability (internal 
consistency reliability using Cronbach α, item-to-total 
correlations, subscale-to-subscale correlations, and item 
deletion reliability assessments). A principal-components 
exploratory factor analysis (EFA) (varimax rotation) 
assessed construct validity of the survey and identified 
factor structures or item groupings reflective of measure-
ment domains or subscales using eigenvalues greater 
than 1.15 Decisions to assign items to a given factor struc-
ture or subscale were based on acceptable factor loadings 
greater than 0.3. Group comparisons between gender 
and years of experience were performed using the Mann-
Whitney test. Using logistic regression, we estimated 
the likelihood for experiencing anxiety and reliving the 
experience of a perioperative catastrophe based on years 
of experience. 

Results
The study sample of 196 respondents included more than 
half (62%) women, and 92% reported their primary posi-
tion as in practice. These participant demographics are 
consistent with the 2018 AANA Practice Profile Survey 
results (56% women and 100% practicing).16 For years of 
experience as a CRNA, 26% (n = 50) had 5 years to less 
than 10 years, and 28% (n = 54) had 25 or more years of 
experience. Table 1 summarizes all sample characteristics 
in Part A for respondents in the present study (N = 196) 
and in the 2018 AANA survey (N = 14,403). 

• Part B: Experiences. The percentage of CRNAs who
identified the perioperative catastrophic event that they 
experienced as memorable included 67% reporting that 
the patient died and 49% reporting a death/injury during 
surgery. More than half the respondents (51%) noted 
they were the primary provider. Of these cases, the type 
of surgery that the patient was undergoing included 
elective (46%), urgent (27%), and emergent (23%). The 
patient’s assigned ASA physical status was ASA 1 (5%), 
ASA 2 (17%), ASA 3 (30%), ASA 4 (29%), and ASA 5 
(10%). Of all respondents, 46.4% (n = 91) had been part 
of a surgical team when an unanticipated patient death 
or serious injury occurred in the perioperative period 
during the past 10 years. 

• Part C: Nurse Anesthesia and the Aftermath of
Perioperative Catastrophes Survey. For the revised 
Nurse Anesthesia and the Aftermath of Perioperative 
Catastrophes Survey, Part C: A Memorable Event Section, 
respondents considered up to 3 “memorable catastrophic 
events” they experienced in the last 10 years. 

• Psychometric Testing. To establish construct va-
lidity for the 20-item survey, we analyzed data from 
105 respondents who completed this section using a 
principal-components EFA with a varimax rotation. 
The Kaiser-Meyer-Olkin measure of sampling adequacy 
and the Bartlett Test of Sphericity to assess redundancy 
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of variables met the criteria for suitability of data for 
factor analysis.15 The EFA produced 4 factors having 
eigenvalues greater than 1.0, and all items had at least 
one factor loading greater than 0.3.17 We inspected 
each item’s factor loading and assigned items to factors 
using the highest correlation. For 2 items, an acceptable 
factor loading was selected based on the best fit to other 
items with a common theme (Table 2). The 4 factors 
emerging from the EFA were subsequently named as the 
following subcales: Functional Impact (5 items, factor 
loading range = 0.553 to 0.937), Psychological Impact (6 
items, factor loading range = 0.433 to 0.839), Emotional 
Distress (4 items, factor loading range = 0.551 to 0.754), 
and Memorable Event Processing (5 items, factor loading 
range = 0.397 to 0.780). Together, the 4 factors explained 
68.1% of the variance in the measure, which is above the 
accepted threshold of 60%.18 

Internal consistency reliability (Cronbach α) for 
the 20-item Nurse Anesthesia and the Aftermath of 

Perioperative Catastrophes Survey was α = .893. The 
deletion of any one item did not appreciably change the 
overall Cronbach α (range of change in α = .881 to .897). 
As a result, all items were determined to contribute to 
the internal consistency of the instrument. Item-to-total 
correlations showed the lowest for “To what extent do 
you believe the memorable event was anesthesia related?” 
(.29), and highest for “To what extent did you experience 
the following after the memorable event: perceived loss 
of reputation?” (.76). The Cronbach α was calculated 
for each of the 4 subscales, and all had acceptable inter-
nal consistency reliability (Functional Impact α = .886, 
Psychological Impact α = .865, Emotional Distress α = .82, 
and Memorable Event Processing α = .75; see Table 2). 

An intercorrelation matrix was constructed to examine 
correlations between mean scores for the 3 subscales. The 
strongest correlation existed between the Psychological 
Impact and Emotional Distress subscales (r = 0.669, P 
< .001), and the lowest existed between the Functional 

Table 1.  Summary of Demographic Data of CRNA Respondents (N = 196) and AANA Member Survey Data (N = 14,403)
Abbreviation: NA, not available.
aPercentages do not total to 100 because of rounding.

CRNAs (2012 data) AANA member survey, 
Variable Sample size Percent % (2016 data),

Gender
 Female 121 62 56
 Male 75 38 44
Years of CRNA experiencea

0 to < 5 35 18 21 (0-5 y)
5 to < 10 50 26 22 (6-10 y)
10 to < 15 26 13 25 (11-20 y)
15 to < 20 20 10 
20 to < 25 11 6 31 (21-30 y)
≥ 25 54 28 

Highest level of education
 Diploma/certificate 14 7 NA
 Baccalaureate 26 13 NA
 Master 143 73 NA
 Doctorate 13 7 NA
Primary position
 Practice 181 92 100
 Education 7 3.5 NA
 Management 7 3.5 NA
 Research 0 0 NA
 Other 1 1 NA
Affiliation (all that applied)

Community hospital 92 39 NA
 University 92 39 NA

Ambulatory surgical center 38 17 NA
 Office 7 3 NA

Research institute 0 0 NA
 Other 5 2 NA
Total responses 196 100 NA
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Impact and Emotional Distress subscales (r = .337, P = 
.110). No correlation coefficient was extremely high, 
which might raise concern as to whether there was con-
ceptual overlap of the measurement domains. 

• Comparisons with Anesthesiologists. We compared
the results from CRNAs (N = 196) with those of a survey 
of anesthesiologists (N = 656) by Gazoni et al.7 The 
findings of the previous survey revealed that most of the 
anesthesiologist respondents (86%, n = 570) had been 
involved in at least one unanticipated patient death or 
serious injury over the course of their career, whereas our 
data showed that 59.7% (n = 117) had this experience. 
Findings were similar with respect to impact, duration 
of impact, and the quality of subsequent care delivery 
following perioperative catastrophe. Of the 570 anesthe-
siologists who experienced a memorable perioperative 

catastrophe in the study by Gazoni et al, greater than 70% 
indicated reliving the event and having anxiety and guilt 
associated with the event. This is consistent with our 
data showing that 67% of CRNAs relived the event and 
63% and 65% experienced anxiety and guilt, respectively 
(Figure 1). Eighteen percent of anesthesiologists and 
12% of CRNAs were affected by the perioperative catas-
trophe after 1 month with 19% of anesthesiologists and 
17% of CRNAs reporting having never fully recovered 
(Figure 2). Sixty-seven percent of anesthesiologists and 
64% of CRNAs indicated that involvement in the periop-
erative catastrophe compromised their ability to deliver 
high-quality care within the first 4 hours after the event, 
and for some respondents, even longer (Figure 3). The 
similarity in findings between these 2 studies suggests 
that the impact of perioperative catastrophe transcends 

Table 2.  Exploratory Factor Analysis for Part C, Sections 1 and 2 (n = 105) of the Nurse Anesthesia and the 
Aftermath of Perioperative Catastrophes Surveya
aFor Section C: A Memorable Event, respondents considered up to 3 memorable catastrophic events. Statistical analyses were as 
follows: extraction method: principal-components analysis; rotation method: varimax with Kaiser normalization; rotation converged in 7 
iterations; Kaiser-Meyer-Olkin measure of sampling adequacy = .862; Bartlett Test of Sphericity approximate χ2 = 1,159.372 (df = 105,
P = .000).

Functional Psychological Emotional Memorable event 
Subscale impact impact distress processing

Total variance explained by factors 21.56 18.11 16.50 11.95 
  (68.12%), %

Cronbach α .886 .865 .82 .75

Item

Part C: Section 2 (Emotional impact of the memorable event):  
To what extent did you experience the following after the memorable event:

Sleeplessness 0.553

Excessive sleepiness 0.905 

Use of substances (illicit drugs, drugs 0.937 
 not prescribed to you, or alcohol)

Defensiveness when asked to speak 0.603 

Inability to work after the event 0.903 

Guilt 0.839

Depression 0.433

Reliving the event 0.693 

Perceived loss of reputation 0.447 

Professional self-doubt 0.646 

Loss of confidence 0.729 

Anxiety 0.621

Fear of litigation 0.754 

Fear of judgment by colleagues 0.621 

Anger 0.551

Part C, Section 1: Memorable Event Processing 

To what extent do you believe the memorable event was the result of a medical error?  0.741

To what extent do you believe the memorable event was anesthesia related?  0.772

To what extent do you believe the memorable event was preventable?  0.780

Did you feel a sense of personal responsibility for the memorable event?  0.614

Did you feel that others blamed you for the memorable event?  0.397
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professions and may be universally experienced. 
• CRNA Group Comparisons. A comparison of scores

on the Part C, Section 2 survey subscales of CRNAs with 
less than 10 years of nurse anesthesia practice and CRNAs 
with 10 years or more of experience demonstrated no 
significant differences based on years of experience for 
any of the 3 subscales, Functional Impact, Psychological 
Impact, and Emotional Distress. Differences on the 
Functional Impact subscale approached statistical sig-
nificance, with mean (SD) scores for those with less than 

10 years of experience of 2.31 (0.77) (n = 35) and for 
more than 10 years of experience, 2.63 (0.57) (n = 66, P 
= .080). More-experienced CRNAs’ scores were higher, 
indicating that they experienced less negative feelings 
or emotions. No significant differences existed between 
women (n = 55) and men (n = 46) on Functional Impact, 
Psychological Impact, and Emotional Distress Subscales 
scores (P = .320, .671, and .730, respectively). For the 
Memorable Event Processing item set, no statistically 
significant differences by years of experience or gender 

Figure 1.  Comparison of Survey Reponses after Perioperative Catastrophic Event: Nurse Anesthetists (Current 
Survey, Part C, Section 2) versus Anesthesiologists’ Responses (Gazoni et al7)

Figure 2.  Frequencies for Time to Emotional Recovery After the Perioperative Catastrophic Event

Figure 3.  Impact on Quality of Subsequent Care
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were found for the extent to which CRNAs believed that 
the catastrophic event was a result of a medical error, was 
anesthesia-related, or was preventable. 

• Anxiety and Reliving the Event. A logistic regression 
was performed to determine if years of experience af-
fected responses on the Part C, Section 2 isolated items 
for anxiety and reliving the event. Those CRNAs with less 
than 10 years of nurse anesthesia experience were 8 times 
more likely to report anxiety related to a catastrophic 
perioperative event (odds ratio = 8.1, 95% CI = 1.8-35.9) 
and 4 times more likely to relive the event (odds ratio = 
4.7, 95% CI = 1.3-17.1). 

• Part D: Ways of Coping Questionnaire. Table 3 
presents the raw and relative means and SD for the 
8 WCQ subscale scores. Among the mean relative 
scores standardized for the number of items or length 
of the subscale, the 3 highest mean scores were for 
Self-Controlling, Planful Problem Solving, and Positive 
Reappraisal, all of which represent the use of positive 
coping strategies. The 3 lowest mean relative scores 
were observed for Confrontive Coping, Distancing, and 
Escape-Avoidance subscales containing coping strate-
gies indicative of more dysfunctional or maladaptive 
responses to a catastrophic event. The CRNAs with less 
than 10 years of experience (n = 31) had a significantly 

higher raw mean score (SD) for the Escape-Avoidance 
subscale compared with more experienced CRNAs (n = 
63): 9.0 (2.7) vs 7.76 (2.4), P = .016. No significant dif-
ferences were found between years of experience for the 
Confrontive Coping, Distancing, Positive Reappraisal, 
Planful Problem-Solving, and Seeking Social Support 
subscales. Less experienced CRNAs scored worse on 
Accepting Responsibility than did more experienced 
CRNAs and scored better on Self-Controlling, and both 
comparisons approached significance (P = .079, P = 
.075, respectively). Men and women scored similarly on 
the 8 subscales. 

• Reliability. The internal consistency reliability 
(Cronbach α) for the entire 66 items in the WCQ was 
.954. Negligible changes in Cronbach α were evident 
with any item deletion, range .952 to .954. Four of the 
8 subscales were above .70 (range = .724 to .80), the ac-
ceptable threshold for internal consistency reliability.19 
The 4 other subscales had Cronbach α ranging from .627 
to .694. Other studies noted similar Cronbach α at or 
above .6 for WCQ subscales.12,20-23 

• Part E: Nurse Anesthesia and the Aftermath of 
Perioperative Catastrophes Survey, Opinions Section.  
Survey respondents identified resources they perceived 
to be helpful in dealing with perioperative catastrophes. 

Table 3.  Descriptive Statistics and Reliability for Ways of Coping Questionnaire Subscales
aAmong 3 lowest relative scores for Ways of Coping Questionnare subscales indicating use of negative coping strategies (lower score better).
bAmong 3 highest relative scores for Ways of Coping Questionnare Subscales indicating use of positive coping strategies (higher score better).

  Mean (SD)  
Subscale Raw score  Relative score Cronbach α

Confrontive Coping 7.7 (2.4) 10.1 (1.8)a .629
Distancing 8.7 (2.9) 11.6 (2.8)a .694
Self-Controlling 12.7 (5.0) 13.9 (2.5)b .800
Seeking Social Support 10.6 (3.9) 13.8 (2.8) .754
Accepting Responsibility 6.1 (2.7) 11.8 (2.9) .685
Escape-Avoidance 9.4 (2.7) 9.5 (2.1)a .627
Planful Problem Solving 11.4 (4.1) 15.1 (2.9)b .724
Positive Reappraisal 12.8 (4.9) 14.2 (2.8)b .778

Table 4.  Survey Respondents’ Impressions of Helpfulness of Resources for Future Perioperative Catastrophic Events
Abbreviation: NA, not applicable; resource not included in survey.

 Resource would be helpful Resource should be standard 
Resource  in the future, No. (%) operating procedure, No. (%)

Debriefing with anesthesia personnel 132/151 (87.4) 133 (67.2)
Debriefing with entire operating room team 128 (84.8) 118 (56.6)
Talking with the patient  110 (72.8) NA
Talking with patient’s family 107 (70.9) 56 (28.3)
Talking with own spouse/family/friends 118 (78.1) NA
Talking with professional counselor/going to counseling 111 (73.5) 55 (27.8)
Departmental morbidity and mortality 125 (82.8) 95 (48.0)
Interdepartmental morbidity and mortality conference 123 (89.4) NA
Confidential hospital quality/root-cause analysis meeting 117 (77.5) 76 (38.4)
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Table 4 shows the percentage of respondents selecting 
resources as “very or somewhat helpful” and those re-
sources that should be part of standard operating pro-
cedures with perioperative catastrophic events. Of those 
responding, 70.9% to 89.4% had favorable impressions 
related to the benefits of these resources with periop-
erative catastrophes. Fewer CRNAs (range = 27.8% to 
67.2%) assigned value to these resources as requirements 
for standard operating procedures (see Table 4). 

Discussion
The revised 150-item survey instrument demonstrated 
acceptable psychometric properties in our sample of 196 
CRNAs. Construct validity was supported by a 4-factor 
structure for the 20-item Memorable Event section (Part 
C of the survey) not previously subjected to a princi-
pal-components EFA. Internal consistency reliabilities 
(Cronbach α) were all in the acceptable ranges for both 
the Memorable Event 20-items and its 4 subscales and the 
WCQ and its 8 subscales. 

Findings from this study emphasize the importance of 
examining CRNAs’ perceptions and responses to perioper-
ative catastrophes. By expanding the survey’s relevance to 
CRNAs, it was possible to not only measure the impact of 
catastrophic events but also to better understand the avail-
ability and utilization of support and coping mechanisms 
in the aftermath of a memorable catastrophic perioperative 
event. The CRNAs’ perceptions of adequacy of support 
following catastrophic events is foundational to creating a 
more robust and organized response to the second victims 
affected by unanticipated adverse events or errors. 

The Nurse Anesthesia and the Aftermath of 
Perioperative Catastrophes Survey and the WCQ in-
cluded questions in addition to those of the survey 
conducted by Gazoni et al,7 to explore coping mecha-
nisms employed by those who experienced perioperative 
catastrophes. The revised survey captured the ability 
for CRNAs to normalize their clinical care delivery and 
restore functional well-being, as well as the potential 
influence that years of experience and gender might have 
in determining the impact of catastrophic events. Studies 
demonstrate similarities in the impact that catastrophic 
adverse events have on second victims across clinical 
specialties and professional background.7,24 Our survey 
responses to questions about coping strategies used 
suggest that more-experienced CRNAs may be better able 
to cope with serious adverse events than their less expe-
rienced peers. Studies with larger samples are needed to 
determine if there are differences in coping mechanisms 
by years of experience and gender. The perceived value 
for support and the overall constructive coping mecha-
nisms provide a strong basis for further study and for de-
veloping a robust and flexible support response to meet 
individualized provider needs. 

Given that up to 75% of healthcare providers expe-

rience major emotional responses over the death of a 
patient even if the patient was not previously known to 
them, organizations have the responsibility to ensure the 
well-being of providers faced with the aftermath of such 
occurrences.7 Many organizations are taking the initia-
tive to enhance existing formal support responses with 
existing services. A recent study, however, shows that 
organizations have gaps in employee assistance programs 
(EAPs) for second victims and lack the ability to measure 
the effectiveness of EAPs’ interventions.25 As a result, 
an increasing number of organizations have begun to 
develop peer support programs to enhance provider ac-
cessibility and outreach, while complementing existing 
services such as those offered through the EAP.26 The 
findings of this study reinforce the value of understand-
ing, developing, and evaluating both general and custom-
ized support interventions that are sustainable and meet 
the needs of healthcare providers. 

This study has some limitations. Selection bias, which 
occurs when a sample does not accurately represent the 
population, could have occurred because of the inability 
to access members who opted out of AANA’s mass com-
munication despite random sampling, as well as because 
the survey was sent only to CRNAs in Pennsylvania. 
Nonresponse bias will be addressed for a larger na-
tional study by not permitting the survey participants to 
advance in the survey if they did not provide a response 
to the prior item. Recall bias with self-reported data is 
always a limiting factor in response accuracy and com-
pleteness when participants cannot precisely remember 
an experience. The study’s sample size could have af-
fected the psychometric testing results for Part C of 
the survey. Typically, optimal sample sizes for a factor 
analysis take into account the ratio of the number of par-
ticipants to the number of items factored, with a desirable 
sample being 10 subjects to each item and requiring 200 
participants.27 However, MacCallum et al28 identified the 
minimum number of subjects per item as 5, which meets 
a standard of at least 100 subjects. A limited number of 
participants may have contributed to the lack of signifi-
cant differences in group comparisons by years of experi-
ence and gender. 

Conclusion
There are important implications for having a valid survey 
instrument to measure the aftermath of perioperative 
catastrophic events across all anesthesia professionals. 
Such instruments provide useful data to identify those 
who are vulnerable to the devastating short-term and 
long-term consequences of experiencing a perioperative 
catastrophe. The Nurse Anesthesia and the Aftermath of 
Perioperative Catastrophes Survey and the WCQ together 
demonstrate acceptable psychometric properties. Our 
preliminary findings affirm the need to conduct further 
research to examine experience and gender-based differ-
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ences in perceptions of catastrophic events and coping 
mechanisms used to deal with them. Last, this survey 
holds promise for testing the effectiveness of educational 
programs, strategies for personal or professional growth, 
support systems, and resources to minimize emotional 
distress, erosion of confidence, concerns over judgment 
by peers, and, most unfortunately, the intent to leave the 
profession or practice, which are all associated with the 
aftermath of a perioperative catastrophe. 
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