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The primary aim of this study was to investigate emer-
gence delirium (ED) in service members, through the 
perceptions of active duty US Army anesthesia provid-
ers. The following perceptions were examined: (1) the 
extent and seriousness of ED in service members, (2) 
effects of ED on the safety of service members and 
operating room/postanesthesia care unit personnel, 
and (3) behaviors relevant to ED in service members. 
The study also explored the relationships between 
the perceived seriousness of ED, reported case expe-
riences, and behaviors and consequences relevant 
to ED. This research used a descriptive correlational 
study design with a questionnaire survey and a conve-
nience sample technique totaling 89 active duty Army 

anesthesia providers. This study found that more than 
78% of active duty Army anesthesia providers have 
witnessed ED in their particular practice. Approxi-
mately 38% of the respondents believed that ED was a 
moderate problem. There was a statistically significant 
association between perceived severity of ED and the 
ED case experience. The behaviors and consequences 
that were often or always seen included hyperactive 
motor behavior, pulling at the monitoring equipment, 
and making disruptive movements.
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T
he US Global War on Terror (GWOT)/Over-
seas Contingency Operation has lasted more 
than 10 years and more than 3 million mem-
bers of our armed forces have served in areas 
such as Iraq and/or Afghanistan. From late 

2001 through late 2012, a total of 49,854 US military 
service members have been wounded in these conflicts.1 
This number is expected to rise; consequently, there will 
be a steady increase in service members requiring care. 
The Army, in particular, is bracing for a surge in mental 
health cases, notably traumatic brain injury (TBI) and 
posttraumatic stress disorder (PTSD).2-6 These traumatic 
effects of the battlefield are now being carried over into 
the civilian healthcare environment.7-9

Research estimates that 10% to 20% of those requir-
ing care during the GWOT have experienced some form 
of TBI.10 A more recent study reported that 10% to 20% 
of those who served during the GWOT and evacuated 
out of the theater of operations had at least 1 concus-
sion, which can be classified as a mild form of TBI.11 

Rates of PTSD are also on the rise, with 15.6% to 17.1% 
of veterans returning from combat in Iraq and 11.2% 
of veterans from Afghanistan having experienced some 
form of mental disorder, including PTSD.5 A more recent 
study examining service members returning from Iraq 
found that 14.0% of the study respondents (N = 18,305) 
met the most stringent criteria for PTSD and depression 
with the involvement of a serious functional impairment, 
while upward of 31% of those returning met criteria for 

PTSD or depression with some associated functional 
impairment.12 

Many service members who have served in combat 
and sustained a TBI also show signs and symptoms of 
PTSD. Research has shown that this population subset is 
likewise more prone to mental health problems, includ-
ing PTSD, anxiety, and depression.5,9 The combination 
of service members engaging in combat, sustaining a TBI 
and/or PTSD, and subsequently requiring general anes-
thesia often emerge in a state of delirium (J.T. Wilson, 
unpublished data, 2005 and 2007). One study concluded 
that service members who had seen combat before their 
anesthetic are more prone to anxiety and thus have an in-
creased chance of ED developing.9 This finding is similar 
to the pediatric literature, which supports the hypothesis 
that preoperative anxiety leads to postoperative behavior 
problems.13 

Postcombat service personnel have subsequently dem-
onstrated various behaviors when emerging from general 
anesthesia, including the following: (1) They are often 
extremely anxious before surgery and require more an-
esthetic than service members on average. (2) They take 
longer to become lucid following anesthesia. (3) They 
often awaken in a violent or thrashing way, making at-
tempts at self-extubation, breath holding, intravenous 
line displacement, and removing both invasive and/or 
noninvasive monitoring devices; become combative with 
the operating room (OR) staff; and have the potential to 
fall off the narrow OR table (J. T. Wilson, unpublished 
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data, 2005 and 2007). Any one, or a combination of these 
deleterious outcomes can be catastrophic for the service 
member and constitute what is termed ED. These behav-
iors also put all those involved in caring for the patient at 
risk of injury, especially the OR and postanesthesia care 
unit (PACU) staff.   

This state of ED is not to be confused with the de-
lirium defined by the Diagnostic and Statistical Manual 
of Mental Disorders (DSM). The DSM Fourth Edition, 
Text Revision (DSM-IV-TR) published by the American 
Psychiatric Association (2000) defines delirium as a dis-
turbance of consciousness and a change in cognition that 
can develop rapidly and tends to fluctuate.14 The defini-
tion provided by the DSM-IV-TR, however, lacks specific 
behaviors as delirium relates to general anesthesia and 
service members who have seen combat. Thus, it can be 
argued that ED would likely fall under the “other—not 
yet specified” portion of the DSM for delirium. A feature 
of ED is that it does not fluctuate. The ED seen following 
general anesthesia begins on emergence and ends before 
discharge from the PACU.15

Research on the signature wounds from the GWOT 
(TBI and PTSD) has documented the incidence and clini-
cal characteristics of those wounds, but has not gone as 
far as to relate these wounds to anesthesia outcomes, 
including ED. Research examining service members’ 
behaviors while they emerge from general anesthesia has 
received limited attention. To the author’s best knowl-
edge, no studies have focused on ED behaviors in relation 
to safety for both the patient and OR/PACU personnel 
and the anesthesia provider’s perceptions regarding ED. 
Thus, the combination of general anesthesia with service 
members (who have served during the GWOT, seen 
combat, and potentially sustained or received a diagnosis 
of TBI and/or PTSD) and their apparent effects on ED is 
an understudied area. 

Methods
This descriptive correlational study was designed as a first 
step in understanding anesthesia providers’ perceptions 
and behaviors associated with ED in service members. 
The study reported and examined active duty Army an-
esthesia providers’ perceptions of the extent and serious-
ness of ED in service members, the effects of ED on the 
safety of service members and OR/PACU personnel, and 
behaviors relevant to ED in service members. The study 
also examined the relationships between the providers’ 
views of the seriousness of ED, their reported case experi-
ences of ED and behaviors and consequences relevant to 
ED. This study is part of a larger study of ED, the results 
of which have been published as a doctoral dissertation.16

The study was conducted online to reach the maximum 
number of participants. The advantages of online surveys 
include low cost and the ability to reach a large audience. 
Speed of data collection is another advantage of online 

surveys, which are typically 10 to 20 days long.17 The 
survey was sent to individual email accounts because 
these accounts are secure through the Army portal, and 
it is extremely difficult for someone other than the recipi-
ent to enter an Army email account. Therefore, sending 
electronically was not only secure but also timely and 
maximized the number of respondents across the world. 
Electronic means to gather information is especially ben-
eficial in the military, with the Department of Defense 
and the Army Medical Command consistently utilizing 
online means to reach the maximum number of par-
ticipants. In today’s environment, anesthesia providers 
are serving not only all over the United States but also 
abroad in austere areas such as Afghanistan and Africa. 
This advantage, however, can also be a disadvantage 
since those providers in distant countries may not have 
the ability to access the Internet and thus cannot take an 
online survey. 

To gain access to the names of active duty Army an-
esthesia providers, the researcher sent letters requesting 
permission to the Army’s anesthesiologist consultant and 
the Army’s nurse anesthetist consultant to the surgeon 
general. Following permission in July 2011, a total of 254 
names were provided to the researcher. Each name was 
compared against a database of current active duty Army 
providers for verification and email address. Only those 
with clearance from the Army portal can gain access to 
these email addresses. As a result, this study used a conve-
nience sample of all active duty Army anesthesia providers 
(as of August 2011) that included 156 Certified Registered 
Nurse Anesthetists (CRNAs) and 98 anesthesiologists.

Sheehan,18 who conducted a meta-analysis of response 
rates to email surveys, noted that, depending on the year, 
the average response rate was between 31% and 46%. 
Thus, the study expected to receive between 85 and 101 
responses. Only active duty personnel who were practic-
ing as anesthesia providers were eligible for the study 
given the inability to reach other members of the Armed 
Services and the Reserves. Also, Reservist and National 
Guard providers were not included because they tend 
not to work at military treatment facilities and thus do 
not often encounter service members who have deployed 
during the GWOT. 

Following approval from both the East Carolina 
University institutional review board (IRB) in Greenville, 
NC, and the Army Personnel Survey Program of the 
Army Research Institute a pilot study was conducted to 
test the survey instrument. This pilot study was conduct-
ed by anesthesia providers with a minimum experience 
level of 5 years. Feedback from their participation proved 
beneficial in a number of ways. First, it helped guide 
modifications to the questions in the survey. Second, 
the feedback gained from the pilot study led to changes 
in the order of the questions to make the flow of these 
questions easier to read. Multiple revisions were made 
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throughout the survey design, with guidance from the 
author’s dissertation committee. The final version of the 
survey, which was sent online in August 2011, consisted 
of 5 sections and 40 questions. 

The first section did not include any questions but 
rather consisted of operational definitions that were im-
portant to maintain the focus on service members for 
respondents. A service member was defined as “any man 
or woman who has deployed in support of the Global War 
on Terrorism.” The Global War on Terrorism was defined 
as “synonymous with Overseas Contingency Operation 
and starts from 11 Sept 2001 to present day.” Emergence 
delirium was defined later in the survey and stated, “Upon 
emerging from general anesthesia, the patient is seen 
thrashing around in a violent manner (to include pulling 
at monitoring equipment, IV [intravenous] catheters, 
ETTs [endotracheal tubes], drains, Foley catheter, etc), 
screaming, incoherent speech, hitting, biting, or attempts 
to leave the operating room (fall off narrow bed) encom-
passing any time period from end of surgery to discharge 
from [the] PACU. Any one of these displayed behaviors or 
a combination can constitute ED. Note: This only applies 
to service personnel who have served in the theater of 
operations during the GWOT (no pediatric patients).”

These definitions were designed to ensure that the 
focus of the study was on service members who had de-
ployed during a specific time. The definitions were also 
important so that those being surveyed did not confuse 
ED with other forms of delirium seen postoperatively, 
such as that seen with the geriatric population or the 
agitation seen in the pediatric population. 

The second section of the survey included 6 questions 
on demographic data (Table 1), including professional 
designation, gender, experience level, current practice 
site and amount of time deployed during the GWOT. 
Experience level was ascertained from questions such as, 
“How many months or years have you been practicing 
anesthesia?” and “As of today, how many total months 
have you deployed during the GWOT (ie, since 11 Sept 
2001)?” Professional designation was classified as either 
anesthesiologist or nurse anesthetist. Experience level was 
categorized as years practicing and years on active duty, 
and was further categorized as less than 2 years, 2 to 5 
years, and greater than 5 years. Practice sites for anesthe-
sia providers included medical center in the United States, 
medical center abroad, community hospital in the United 
States, community hospital abroad, Iraq, and Afghanistan. 
The number of months deployed was determined by an 

Table 1.  Demographic Characteristics as a Percentage of the Samplea

Abbreviations: ED, emergence delirium; GWOT, Global War on Terrorism.
a Some figures do not total to 100% because of rounding.

 Personal experience of patient with ED
Characteristic Yes (n = 68) No (n = 19) Total (N = 87)

Professional designation

 Anesthesiologist  25.0 26.3 25.3

 Nurse anesthetist 75.0 73.7 74.7

Years practicing anesthesia

 < 2 10.8 15.8 12.6

 2-5 32.4 10.5 27.6

 > 5 55.6 73.7 59.8

Years on active duty

 < 2 4.4 0.0  3.4

 2-5 2.9 0.0  2.3

 > 5 92.6 100.0 94.3

Current practice site

 Medical center, US 51.5 47.4 50.6

 Medical center, abroad 4.4 21.4 8.1

 Community hospital, US 32.4 15.8 28.7

 Community hospital, abroad 2.9 15.8 5.7

 Iraq or Afghanistan 8.8 0.0 6.9 

MONTHS deployed during GWOT

 Never deployed 20.5 21.1 20.7

 < 6 22.2 15.9 20.7

 7-12 23.5 26.3 24.1

 > 12 33.8 36.7 34.5
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open-ended question, with respondents able to enter 
any numerical number including 0. So that survey takers 
understood that the number entered was in months, not 
years, the question had “months” in all capitals.

Personal experience with ED in service members 
during the GWOT was measured as a simple yes or no 
(Table 2). If providers answered no to the question, 
they were instructed to proceed to the end of the survey 
and click on the “done” tab, which allowed the survey 
tool to capture and code their answers for all 14 earlier 
questions. The number of ED cases experienced by the 
provider captured, to the provider’s best recollection, 
the number of times the provider witnessed ED. The 
responses were grouped as less than 5, 5 to 10, 11 to 20, 
21 to 30, and 31 or more cases. 

The next question asked whether providers believed 
that ED cases were decreasing, not changing or increas-
ing. This question asked whether providers who had 
administered anesthesia to service members during the 
GWOT, up to the present, could in their judgment recall 
if ED cases were changing. The responses to this ques-
tion were decreasing, not changing, and increasing. The 
next set of 3 questions from the survey (see Table 2) 
asked the providers whether or not they believed ED was 
a problem. Answer choices were not a problem, small 
problem, moderate problem, and serious problem. The 
next question then asked the provider whether or not 
ED could cause injury to service members themselves; 
answer choices were no risk, slight risk, moderate risk, 
and high risk. The third question changed the focus from 
the service member to the provider or OR/PACU person-
nel. In other words, could ED by the service member 
cause injury to others? The answer choices were the same 
as in question 19. 

The final section of the survey focused on 11 behav-
iors associated with ED (Table 3), and the last question 
provided space for providers to write in any behavior or 
behaviors not already listed in the previous 11 multiple-
choice questions (choices: never seen, rarely seen, oc-
casionally seen, often seen, and always seen). Providers 
were asked to recall from their personal experiences with 
service members the behavioral characteristics seen with 
ED. These 11 characteristics were derived from a 2004 
study by Sikich and Lerman,19 who developed an ED 
scale for use in the pediatric population. According to 
Scott and Gold,20 the tool has good psychometric prop-
erties for identifying and evaluating ED (although this 
scale is intended for the pediatric population).  These 
questions later made up the 5-item Pediatric Anesthesia 
Emergence Delirium Scale. The questions from that scale 
were shown to be both valid and reliable and to have 
good psychometric properties in identifying ED in pe-
diatric patients.19,20 More recently, McGuire9 found the 
scale to be valid for use with adults, and the same behav-
iors are seen regardless of age. Permission was granted 

from coauthor Nancy Sikich via telephone on March 7, 
2010, to use parts of her questionnaire for the current ED 
survey and in writing on March 14, 2011, to modify the 
original questions. 

Not all the original behavior/consequence questions 
from the study by Sikich and Lerman19 were incorpo-
rated into the current survey. The 11 items on behav-
iors and consequences for ED used are shown in Table 
3. Before dissemination of the survey, approval was 
obtained from the East Carolina University IRB and 
the Army’s Research Institute, specifically the Army 
Personnel Survey Program. The first of 5 total letters over 
a 1-month period was sent out to all 254 participants 
on August 1, 2011. The initial letter had no links to the 
actual survey, but specified the approximate time neces-
sary to complete the survey, the entity that had approved 
the survey, and reason why the survey was being sent to 
the recipients. 

A second letter from the website SurveyMonkey was 

Table 2.  Extent, Seriousness, and Safety Risk of 
Emergence Delirium (ED) in Service Members (n = 68)a
Abbreviations: OR, operating room; PACU, postanesthesia care unit.
aSome percentages do not total to 100% because of rounding.

Characteristic No. (%)

ED cases personally experienced 
in service members

 < 5 18 (26.5)

 5-10 19 (27.9)

 11-20 18 (26.6)

 > 20 13 (19.1)

Over time, have ED cases decreased, 
stayed the same, or increased?

 Decreased 6 (8.8)

 Not changed 41 (60.3)

 Increased 21 (30.9)

How much of a problem is ED?

 Not a problem 8 (11.8)

 Small problem 34 (50.0)

 Moderate problem 25 (36.8)

 Serious problem 1 (1.5)

Risk of injury to service members 
exhibiting ED

 No risk 2 (2.9)

 Slight risk 35 (51.5)

 Moderate risk 22 (32.5)

 High risk 9 (13.2)

Risk of injury to OR or PACU  
staff from ED

 No risk 3 (4.4)

 Slight risk 38 (55.9)

 Moderate risk 19 (27.9)

 High risk  8 (11.8)
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sent 48 hours later on August 3, 2011, and provided all 
254 potential participants information on ED. The letter 
explained the survey in detail (what information was 
being sought and why) and provided the direct link to 
the survey. The letter stated that participation was vol-
untary and that if they wished to no longer be included 
in the survey or receive any further emails, an opt-out 
link was provided. A third letter was sent to those who 
had not yet responded and emphasized the need for more 
responses in order to strengthen analysis. This letter was 
sent out on August 10, 2011. A fourth letter was sent on 
August 17, 2011, noting that the survey would close in 
2 weeks (August 31, 2011). The final letter sent was a 
repeat of the second letter sent on August 3, with a few 
minor adjustments. 

Results
Of 254 eligible active duty Army anesthesia providers 
who were sent surveys, 89 responded after 4 invitations 
were emailed over a 1-month period. Two surveys were 
discarded because the respondents started the survey but 
never completed it. The overall response rate was thus 
34%, which was in the targeted 31% to 46% range. 

The study respondents primarily were nurse anesthe-
tists (74.7%), had been practicing for more than 5 years 
(59.8%), had been on active duty for more than 5 years 
(94.3%), had been deployed for more than 6 months 
(58.6%), and were currently practicing in the United 
States (79.5%). Table 1 presents the demographic char-
acteristics of the total sample, as well as those who had 
experienced ED in their anesthesia practice (78.2%) and 
those who had not personally experienced ED (21.8%). 
Of the 68 respondents who had experienced ED in their 
practice, the experience rate was similar for anesthesiolo-

gist (77.3%) and CRNAs (78.5%). There were no signifi-
cant differences on any demographic variables between 
those with and without personal experience of ED. 

Of the 87 survey respondents, 68 (78.2%) had wit-
nessed ED in their practice (see Table 2). Of those with 
personal experience of ED, most had seen 10 or fewer 
cases, had not seen any change in the frequency of cases 
over time, considered ED either not a problem or only a 
small problem, and considered the risk of injury to the 
service member or the OR/PACU staff slight. However, 
more than one-third of the providers reported that ED 
was a moderate to serious problem, and involved a mod-
erate to high risk of injury to both the service member 
and OR/PACU staff. 

Eleven different behaviors or behavioral consequences 
of ED were rated based on how often they were ob-
served. The response categories for each behavior or 
consequence were never, rarely, occasionally, often and 
always. Table 3 depicts the behaviors or consequences, 
ranked from least often to most often seen. Those seen 
most often included hyperactive motor behavior, pulling 
at the monitoring equipment, behavior requiring ad-
ditional staff, and disruptive movements. The behaviors 
or consequences seen least often included uncontrollable 
behavior, behavior that threatened staff and provider 
safety, and verbally abusive behavior. 

The study also investigated the relationships between 
the perceived seriousness of ED and the reporting of 
ED case experiences and behaviors and behavioral con-
sequences of ED. Level of seriousness was categorized 
as minor (including not a problem and small problem) 
and moderate (including moderate problem and serious 
problem). The relationships are shown in Tables 4 and 5.

As Table 4 shows, there was a significant association 

Table 3.  Behaviors and Behavioral Consequences Related to Emergence Delirium in Service Members (n = 68)
a Rank order from least to greatest in terms of how often seen when combining often and always. Some percentages do not total to 
100% because of rounding.

 Percentage of responses to “How often seen?”a

Behavior or  Never rarely occasionally often Always
consequence

Uncontrollable 13.2 41.2 35.3 8.8 1.5

Threatens staff safety 8.8 45.6 35.3 8.8 1.5

Vocally abusive 11.8 47.1 29.4 11.8 0.0

Threatens own safety 7.4 35.3 35.3 20.6 1.5

Panic-stricken 10.3 22.1 44.1 19.1 4.4

Combative toward staff 8.8 27.9 38.2 22.1 2.9

Makes care more difficult 10.3 22.1 41.2 22.1 4.4

Hyperactive motor behavior 8.8 20.6 38.2 26.5 5.9

Pull at monitoring equipment  5.9 25.0 35.3 29.4 4.4

Requires additional staff 4.4 20.6 38.2 29.4 7.4

Disruptive movements 2.9 19.1 38.2 32.4 7.4
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between perceived seriousness of ED and respondents’ 
ED case experiences. Of the 42 respondents who reported 
that ED was a minor problem, 40.5% reported that their 
personal experience with ED was limited to less than 
5 cases. For the 26 respondents who reported that ED 
was a serious problem, all but 1 reported 5 or more case 
experiences. 

Associations between perceived ED severity and the 
ED behaviors and behavioral consequences seen most 
often are shown in Table 5. Respondents who perceived 
ED as a moderate problem reported observing the be-
haviors and consequences more often than those who 
perceived ED as a minor problem, with the exception 
of behavior that threatens staff safety. The behaviors re-
ported most often by those who perceived ED as a serious 
problem were pulling at monitoring equipment and 
disruptive movements. For those who considered ED a 
minor problem, disruptive movements and requiring ad-
ditional staff were seen most often. Significant differences 
were observed between ED severity groups for making 
care more difficult (P < .05), pulling at monitoring equip-
ment (P < .05), and disruptive movements (P < .01).

Discussion
Little information is known regarding ED in service 
members following general anesthesia. To gain a better 
understanding of the problem in this patient population, 
this study examined perceptions of active duty Army 
anesthesia providers pertaining to the following: (1) the 
extent and severity of ED in service members, (2) the 
effects of ED on the safety of service members and OR/
PACU personnel, and (3) behaviors relevant to ED in 
service members. The study also looked at the relation-
ships between the perceived severity of ED and reported 
case experiences, behaviors, and consequences relevant 
to ED.

This study found that more than 78% of 87 active duty 
Army anesthesia providers had witnessed ED in their 
practice. However, approximately half of the respondents 
(n = 37) had experienced 10 or fewer cases of ED, and 
only 19% (n = 13) experienced more than 20 ED cases. 
Only a few studies have examined ED in adults, and only 
2 have examined ED in a military population.8,9,15,21-24 

The extent of ED in the general adult population is 
thought to be between 3% and 8.4%.15,22,23 There have 
been no published data pertaining to service members 
that estimate the extent of ED, although McGuire and 
Burkard8 reported that their unpublished data from 2009 
suggested that ED was present in 29% of service members 
who had deployed. No information was provided about 
how the 29% was determined. 

The evidence from this study and the few other 
studies that have examined ED in adults suggests that 
the prevalence of ED may range from 3% to 8.4% in 
the general population and as high as 29% in deployed 
service members.8,15,22,23 More than three-fourths of the 
anesthesia providers (n = 68) in the present study had 
experienced 1 or more cases of ED in service members, 
and 46% of providers with ED case experience (n = 31) 
reported personal experience with 11 or more cases. 
More than 40% of the providers with ED case experience 
(n = 31) reported that the risk of injury to the service 
member or to the OR/PACU staff was moderate to high 
in cases with ED.

To date, no published studies have examined the 
actual behaviors and consequences seen with ED in 
the general adult population. Only 3 recent publica-
tions were found examining ED in those serving in the 
military.8,9,24 This study asked anesthesia providers who 
had personal experience of ED in their military patients 
to indicate how frequently they had seen any of a list of 
possible ED behaviors or consequences of ED behavior. 
The behaviors that were often or always seen included 
hyperactive motor behavior, pulling at the monitoring 
equipment, and making disruptive movements. Behaviors 
never or rarely seen were the service member acting in 
an uncontrollable manner or being verbally abusive. The 
consequences of ED seen most often included behaviors 
that made the patient’s care more difficult and behaviors 
that required additional staff. The ED behavioral conse-
quences that were rarely seen by most providers were be-
haviors that threatened staff safety or the patient’s safety. 
However, both of these consequences were still seen 
either occasionally or by almost half (47%) of the pro-
viders. These findings suggest that ED behaviors are not 
usually violent and do not often threaten the safety of the 
patient or staff. However, the behaviors can be disruptive, 
making the care of the patient more difficult and requir-
ing additional staff. The findings also suggest that more 
violent behaviors do occur and need to be addressed.

Although a response rate between 31% and 46% is 
deemed acceptable, it is fair to say that a limitation of 
this study was that the response rate was only 34%. Also, 
there was no way to obtain information on whether the 
characteristics and ED experience of the nonrespondents 
were similar to those of the respondents. A high propor-
tion (78%) of the respondents had personal experience 
with ED, but it is possible that those who did not respond 

Table 4.  Association of Emergence Delirium (ED) Case 
Experience and ED Severity (n = 68)a
aData are shown in number (%).

 ED case 
 experience

Variable < 5 ≥ 5 Total χ2 P

ED severity

 Minor  17 (40.5) 25 (59.5) 42 (61.8) 11.07 .001

 Moderate 1 (3.8) 25 (96.2) 26 (38.2)
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have had little or no experience with ED. If we assume 
that none of the 167 nonrespondents had any personal 
experience with ED, the proportion of providers who had 
experienced ED would be 27%, a very different figure 
from the 78% found in the study. Respondent bias must 
also be addressed as a possible motive by some providers 
to answer in a certain fashion, although no incentive was 
given to complete and return the survey.

Another limitation is the lack of a standard definition 
for ED in the adult population and, in particular, for mili-
tary personnel who served or continue to serve during 
the GWOT. Even though the survey provided a definition 
of ED, identification of an ED case by one provider does 
not ensure that another provider would identify the same 
case as ED. There is also a lack of standardization in the 
criteria that providers use to determine the level of ED 
severity. Thus, while one provider concludes that certain 
observed ED behaviors represent a moderate problem, 
another provider observing the same behaviors may con-
clude that it is only a small problem. Also, a survey by 
its nature cannot with 100% accuracy represent the true 
occurrence rate or severity of ED with service members. 
Finally, the study’s restriction to observational and as-
sociated events is both a limitation and strength. That is, 
the study focused on providers’ perceptions as a first step 
toward understanding events related to ED.

Although the evidence from this study suggests that 
ED may be widespread among military personnel who 
have served or continue to serve during the GWOT, data 
are lacking on individual cases. There is a need to develop 
a prospective clinical database involving all military 
anesthesia providers that would include demographic, 
psychological (PTSD), and physiological (TBI) informa-

tion on all service members undergoing anesthesia. Type 
of anesthesia used, dose, length of anesthesia exposure, 
and outcomes information, such as the occurrence of ED 
and type of ED behaviors, length of stay, and quality of 
life data could also be collected. This kind of longitudinal 
data would provide answers to many of the unanswered 
questions that we currently have regarding ED. There is 
also a requirement for future studies to examine the link 
between PTSD and/or TBI, anxiety, and ED. This asso-
ciation, reported in 2012 by McGuire,9 is important and 
warrants further investigation.

This study is the first to offer a data-based approach 
as seen by Army anesthesia providers to the recognition 
of ED and its behaviors. The major implication from 
this study is that ED may be widespread, appears to be a 
moderate problem, and patients exhibiting ED behaviors 
may require additional staff to adequately care for them. 
In a minority of cases, ED behaviors may threaten both 
the patient and staff safety. 

ADDENDUM

Since the acceptance of the current study into the AANA 
Journal, a noteworthy article has surfaced that incorpo-
rates 2 case reports, PTSD and anesthesia emergence. This 
article highlights the many complications that can be seen 
with those who suffer from PTSD and are emerging from 
general anesthesia. The authors postulate that obtaining 
a thorough health history, administering ketamine versus 
midazolam, and providing a quiet room are likely to be 
most beneficial when caring for this population. The 
authors also contend that administering an α2 agonist 
is likely to have a strong benefit for this patient popula-
tion undergoing general anesthesia. (See Lovestrand D, 

Table 5.  Association of Emergence Delirium (ED) Severity and Behaviors or Consequences Seen Most Often, as a 
Percentage (N = 68)
a P < .01.
b P < .05.

  ED severity
 Minor  Moderate  
Behavior or consequence (n = 42)  (n = 26)

Disruptive movements 26.2 61.5a

Requires additional staff  33.3 42.3

Pulls at monitoring equipment 16.7 61.5b

Hyperactive motor behavior 23.8 46.2

Makes care more difficult 16.7 42.3b

Panic-stricken 16.7 34.6

Combative toward staff 23.8 26.9

Threatens own safety 14.3 34.6

Vocally abusive 7.1 19.2

Threatens staff safety 11.9 7.7

Uncontrollable 9.5 11.5
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