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following general anesthesia service, 2022:

a cross-sectional study
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Background: The time to emerge from anesthesia is affected by patient factors, anesthetic factors, the duration of surgery, em
preoperative and intraoperative pain management.

Objective: This study aimed to determine the prevalence and contributing factors of delayed awakening following general
anesthesia.

Method: A cross-sectional study was conducted from January to June 2022. After getting ethical approval with the permission
number S/C/R 37/01/2022, willing patients participate with written informed consent. Chart reviews in the preoperative and
postoperative recovery rooms were used to collect data. Frequency and percentage with cross-tabulation were used to provide the
descriptive statistics. To determine the predictive variables that were associated with the outcome variable, bivariable, and
multivariable logistic regression models were fitted. The statistical significance was evaluated using P-values of 0.05 for multivariable
regression.

Results: In the current study, a normal emergency occurred in 91.7% of surgical patients receiving general anesthesia, while
delayed awakening, emergence with hypoactive, and emergence with delirium occurred in 2.6, 3.9, and 1.8% of cases, respectively.
Patients older than 64 years [adjusted odds ratio (AOR): 1.33, 95% Cl: 0.83-7.191], being diploma anesthesia providers (AOR: 2.38,
95% Cl: 2.05-7.15), opioids (AOR: 2.3, 95% Cl: 2.20-5.76), surgery lasting longer than 2 h (AOR: 1.91, 95% CI: 1.83-6.14),
estimated blood loss of more than 1500 ml (AOR: 1.20, 95% ClI: 0.62—11.30), crystalloid administration of more than 3000 ml (AOR:
3.12, 95% Cl: 2.19-7.32), intraoperative hypotension (AOR: 3.37, 95% Cl: 2.93-9.41) and extreme body weight, were significantly
linked to delayed awakening after general anesthesia.

Conclusion: Although delayed emergence is an uncommon condition with a number of contributing causes, it is preventable, and
once it has occurred, it presents a challenge for anesthetists.

Keywords: anesthetic agents, delayed awakening, delayed emergence, delayed recovery, drug effects, general anesthesia, risk

factors

Background

Failure to restore consciousness after a general anesthetic within
30-60 min is known as delayed awakening!' !, This is something
that some surgical patients encounter right after their anesthetic
wears off, but if it persists or is delayed, it can be a diagnostic
problem and pose a major risk in mental status and respiratory
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HIGHLIGHTS

e Even though delayed awakening is preventable, it remains
a challenge for anesthetists.

e Patient-related, medication, and surgical factors have an
Impact on consciousness recovery.

e It is crucial to accurately identify high-risk patients who
have delayed awakenings.

compromise leading to increased morbidity, and operating room
delays!*!,

At the end of the surgical procedure, anesthesia and adjuvant
medications are stopped being administered, and the patient
gradually regains consciousness!®!. After being extubated, most
patients become more fully cognizant in about 15 min and all
patients should be awake and alert within 60 min of the last
sedative, narcotic, or anesthetic medication being administered'®!.

Delayed awaking resulting from lingering anesthetics, pharma-
ceutical effects, surgical complications, neurologic occurrences,
endocrine issues, and patient-related factors!®™®!. In addition, it may
also be caused by underlying metabolic conditions like hypoglyce-
mia, severe hyperglycemia, and electrolyte imbalance, especially
hypernatremia. Other potential causes include chronic hypertension,
liver disease, hypoalbuminemia, uremia, and severe hypothyroidism
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Preoperative and sociodemographic details of elective surgical
patients who underwent surgery, 2022 (N =311)

Delayed awakening

Characteristics Category Frequency (%) Yes, n(%) No, n (%)
Sex Male 145 (46.6) 6 (4.14) 139 (95.86)
Female 166 (53.4) 2(1.2) 164 (98.8)
Age 18-64 290 (93.3) 7.4 278 (97.6)
> 64 21 (6.7) 1(4.8) 25 (95.2)
BMI (kg/m?) 18.5-24.9 77 (24.8) 339 74 (96.1)
25-24.9 189 (60.8) 4(2.1) 185 (97.9)
>30 45 (14.5) 122 44 (97.8)
ASA status ASA | 169 (54.3) 1(0.6) 168 (99.4)
ASAl 116 (37.3) 5(4.3) 111 (95.7)
ASAI 26 (8.4) 2(7.7) 24 (92.3)
Diagnosed cardiac disease Yes 7(2.3) 2 (28.6) 298 (71.4)
No 304 97.7) 6 (2.0) 5(98.0)
Asthma Yes 38(12.2) 3(7.9 35 (92.1)
No 273 (87.8) 5(1.8) 268 (98.2)
Alcoholic history Yes 70 (22.5) 3 (4.3 67 (98.7)
No 241 (78.5) 5(2.1) 236 (97.9)
Smokers Yes 38(12.2) 3(7.9 35(92.1)
No 273 (87.8) 5(1.8) 268 (98.2)
Hypertension Yes 92 (29.6) 44.3) 88 (95.6)
No 219 (70.4) 4(1.8) 215(98.2)
Diabetes mellitus Yes 27 (8.7) 4 (14.8) 23 (85.2)
No 284 (91.3) 4(1.4) 280 (98.6)
Preoperative fasting time >12h 83 (26.7) 6 (7.2) 77 (92.8)
<12h 228 (73.3) 2 (0.9 226 (99.1)
Preoperative anemia Yes 53 (17.0) 3(6.7) 52 (94.3)
No 258 (83) 5(1.9 251 (98.1)

ASA, American Society of Anesthesiologist.

intraoperative cerebral hypoxia, hemorrhage, embolism, or throm-
bosis. Although maintaining the airway, breathing, and circulation
should be the priorities of treatment, accurate diagnosis of the
underlying cause is essential*®4],
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Figure 1. Preoperative organ function findings of major elective surgery
patients, 2022 (n=311).

Since there is no specific tool for tracking postanesthesia
recovery, the clinical assessment is conducted by using glaucoma
scale (GCS) scales that are frequently used to gage the level of
consciousness in various situations. Although GCS was created
for the examination and prognosis of traumatic brain injuries, it
also offers a useful approach for determining the level of
awareness after general anesthesial.

Diagnosing the underlying cause of delayed awakening is crucial
to developing appropriate treatment options, to reduce the patient’s
pain and the likelihood of delayed awakening that shortens the
patient’s recovery time and increases the quality of life.

Even though the prevalence of delayed awakening has been
decreasing annually due to the ongoing development of anesthetics
and related monitoring technology, it is still one of the major side
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Figure 2. The pattern of surgical procedures for elective surgical patients, 2022 (n=311).
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Anesthesia and surgery-related causes of delayed emergency
following elective surgery, 2022 (N =311).

Delay awakening

Frequency Yes, No,
Characteristics Category n (%) n (%) n (%)
Anesthesia Yes 241 (77.5) 6 (2.5 235 (97.5)
premedication
No 70 (22.5) 229 68 (97.1)
Induction agent Ketamine 30 (23.9) 1(3.3 29 (96.7)
Ketofol 131 (38.8) 5(3.8) 126 (96.2)
Propoafol 83 (30.1) 2 (2.4) 81(97.6)
Thiopental 67 (7.3) 0(0.0) 67 (100.0)
Maintenance of Inhalational 171 (65.0) 7(4.1) 170 (95.9)
anesthesia
Combined 140 (45.0) 1(0.7 139 (99.3)
Neuromuscular Depolarizing 26 (8.4) 0(.0 26 (100.0)
blockers
Nondepolarizing 78 (25.1) 2 (2.6 76 (97.4)
Combined 207 (66.6) 6 (2. 201 (97.6)
Strong intraoperative Yes 192 (61.7) 5 (2.6) 187 (97.4)
opioids given
No 119 (38.3) 3(2.5) 116 (97.5)
Hypotension Yes 89 (28.6) 3(3.4) 86 (96.6)
No 222 (71.4) 5.3 217 97.7)
Duration of surgery <60 min 44 (14.2) 0(0.0) 44 (100.0)
60-120 min 122 (39.2) 5(.1) 117 (95.1)
>120 min 145 (46.6) 3@ 42 97.9
Estimated blood loss <500 35(11.3) 0(0.0) 35(100.0)
500-1000 184 (659.2) 5(2.7) 179 97.3)
1000-1500 69 (22.2) 343 66 (95.7)
1500-2000 23 (7.4) 0(0.0) 23(100.0)
Intraoperatively blood Yes 27 (8.7) 7 (25.9) 20 (74.1)
transfused
No 284 (91.3) ( 283 (99.7)
The intraoperative 1000-2000 141 (45.3) (1.4) 139 (98.6)
fluid used (ml)
2000-3000 96 (30.9) 2 (2.0 94 (98.0)
> 3000 74 (23.8) 4(5.4) 70 (94.6)
Anesthetist specialty Diploma 45 (14.5) 3(6.7) 42 (93.3)
Degree 157 (50.5) 4(2.5) 153 (97.5)
Masters and above 109 (35.0) 1(0.9 108 (99.1)
Surgical specialty IESO 8 (2.6) 0(0.0) 8 (100.0)
General surgeon 155 (49.8) 5(3.2) 150 (96.7)
Specialized surgeon 148 (47.6) 3(2.0) 145 (98.0)
Regional block Yes 77 (24.8) 1(1.3) 76 (98.7)
No 234 (75.2) 73.0) 227 (97.0)
Intraoperative Yes 64 (20.6) 6(9.4) 58 (90.6)
hypothermia
No 247 (79.4) 2(0.8) 245 (99.2)
Reversal given Yes 285 (91.6) 7 (2.5) 278 (97.5)
No 26 (9.4) 1(3.8) 25 (96.2)s

effects of general anesthesia™™®!, This study seeks to identify the
prevalence and contributing variables of delayed awakening fol-
lowing general anesthesia. This topic has not yet been the subject of
research or reviews in our nation, which intrigues us.

Methods

An observational study was conducted from January to June
2022. After getting ethical approval from Debre Markos

University, with the permission number S/C/R 37/01/2022, will-
ing patients participate with written informed consent.

The patient’s basic details and medical background were
gathered before surgery, and information about the anesthetic
and surgical-related aspects was collected from the patient’s chart
with the trained data collectors, in the recovery room, since every
activity in the operation room was recorded on the anesthesia and
surgery recording sheet. Even though this study aimed to deter-
mine the prevalence of delayed awakening and its predictors,
during data collection some cases were not categorized as either
normal or delayed emergence, and so we have categorized some
patients as hypoactive and emergence delirium based on the
valid tools.

Every patient who was scheduled for elective surgery under
general anesthesia and was included while a patient refused, age
younger than 18 years, known neuromuscular disease, proce-
dures that required therapeutic hypothermia, and poor exercise
tolerance on preoperative evaluation based on a 6 min walk test
was excluded from the study.

Medicines in daily use were taken as usual. Onegram of
paracetamol 30 min before initiation of surgery and 8 mg of
dexamethasone during induction were institutional protocols for
indicated elective surgical procedures as premedication. The ASA
minimum standard of monitoring has been attached for all
patients who entered the operation room for intraoperative
monitoring. This study was reported in line with strengthening
the reporting of cohort, cross-sectional and case—control studies
in surgery (STROCSS) guidelines! !,

Sample size determination

The sample size was calculated based on a single population
proportion formula by considering the previously published
article with Zhang et al.l'?! having the prevalence of delayed
awakening 25%.

= Z,,2(P(1 — P)/w™.

Assuming
n=the sample size, 95% confidence interval, 5% margin
of error.

n = (1.9)%(0.25 % 0.75)/(0.05)* ~ 289,
with a 10% none response rate, 7=318.

Statistical analysis

A descriptive analysis of variables was used to summarize the
data. The normality distribution was passed with the
Kolmogorov—Smirnov test and normally distributed data are
presented as means and SD. Both bivariable and multivariable
logistic regression was performed with SPSS (Statistical Package
for the Social Sciences) version 27 to identify the predictive
variables, which had an association with the outcome variable.
P-values <0.2 for bivariable and <0.05 for multivariable
regression were used to consider the statistical significance.
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Figure 3. The prevalence of delayed awakening concerning opioids, 2022.

Operational definitions

Delayed awakening is defined as the failure to regain conscious-
ness within 30 min after anesthesia and adjuvant medications are
stopped being administered!?.

Preoperative anemia — preoperative levels of Hgb <12 g/dl in
both sexes!*?,

Intraoperative Hypotension — A decrease in mean arterial
pressure by 20%!14,

Hypothermia — is defined as a core body temperature below
36°CI,

Preoperative Hypertension — Hypertension is usually defined by
the presence of a chronic elevation of systemic arterial pressure
above a certain threshold value®!.

On the General Cognitive Scale (GCS), a score of > 12 denotes a
restoration of consciousness, whereas a GCS of less than 8
denotes comal'”!,

Hypoactive and Emergency with Delirium — Patients were assessed
10 min after being admitted to the recovery room. The Richmond
Agitation and Sedation Scale (RASS) was used to assess the severity
of emergency delirium/hypoactive emergence!’®l; a 10-point scale
with four levels of anxiety/agitation, one level denoting a calm and
alert state patient, and five levels of sedation. Emergence delirium
was defined as a RASS score > + 1 and hypoactive emergence as a
RASS score <2.

Results

Preoperative and sociodemographic details of patients
undergoing elective surgery

A total of 318 patients were enrolled, but 5 patients declined to take
part, and 2 patients with incomplete documentation, leaving 311
patients signed up with a response rate of 97.8%. In this research,
women outnumbered men by a ratio of 1:1.14, and the mean and
SD of the age (year) and BMI (kg/m?) of the study participants was
38.14£14.97 and 27.2+3.9, respectively. Comorbid conditions
made up of asthma, chronic alcohol use, hypertension, diabetes

patients, and known cardiac patients were 12.2,22.5,29.6, 8.7, and
2.3% of the study participants, respectively, as shown in Table 1.

In the study setting, 26.7% of elective procedures under gen-
eral anesthesia has greater than 12 h of fasting and a significant
number of patients were scheduled for elective surgery with
hemoglobin of less than 12 g/dl around 17.0%, and the cross-
tabulation results of variables associated with the delayed emer-
gency was explicitly shown in Table 1.

Preoperative organ function findings of major elective
surgery patients

Based on their medical history and physical examination, patients
have surgery along with standard laboratory tests around 15.8% of
the time if there are no symptoms of organ failure. About 80.4% of
elective instances have involved one or more of the following tests,
either independently or in combination: thyroid function tests, liver
function tests, renal function tests, pulmonary function tests, or
tests for cardiovascular problems as shown in Figure 1. Since the
source of the anomaly is connected to the surgical treatment,
~3.9% of surgical cases undergo surgery with some optimization of
the organ function test results as shown in Figure 1.

The pattern of surgical procedures

Regional anesthesia technology advancements have revolutio-
nized practices and largely replaced surgeries done under general
anesthesial"”, Head and neck, hepatobiliary, gastrointestinal,
and obstetrics and gynecology surgery made up the majority of
the surgical operations covered in this study, accounting for 21.5,
17,15.1, and 10.6 %, respectively, as shown in Figure 2.

Anesthesia and surgery-related causes of delayed
emergency following elective surgery

Despite the restricted resources, premedication was frequently
used in elective surgery patients (77.5%). According to the risk
and benefit analyses, dexamethasone and paracetamol were the
most often recommended premeditations, with mean and SD
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Delayed awakening after general anesthesia and its underlying causes, 2022 (n =311)

Delayed awakening

Variables Category COR (95% CI) AOR (95% Cl) P
Age (year) 18-64 1.00 1.00
> 64 3.54 (0.703-7.81) 1.33(0.83-7.19) 0.043*
BMI (kg/m?) 18.5-24.9 1.19 (0.90-4.31) 2.1 (0.91-5.36) 0.038*
25-24.9 1.00 1.00
>30 3.12 (1.24-3.67) 1.38 (1.34-5.21) 0.025*
Preoperative anemia Yes 1.00 1.00
No 3.12 (1.35-5.73) 1.61 (1.17-3.14) 0.26
MET equivalent > 4 Yes 1.00 1.00
No 2.81(1.76-9.35) 3.19 (1.52-5.75) <0.001*
Preoperative hypertension Yes 1.00 1.00
No 2.3 (0.81-5.39) 1.01 (0.57-4.61) 0.92
Intraoperative strong opioids given Yes 3.19 (1.90-6.31) 2.3 (2.20-5.76) 0.009*
No 1.00 1.00
Intraoperative hypotension Yes 1.00 1.00
No 517 (2.23-11.13) 3.37 (2.93-9.41) 0.013*
Surgical time (min) <60 1.00 1.00 0.17
60-120 1.47 (0.73-3.65) 1.03 (0.32-8.11)
>120 3.34 (2.96-7.21) 1.91 (1.83-6.14) 0.01*
Intraoperatively blood transfused Yes 1.00 1.00
No 1.25 (1.13-3.69) 2.26 (1.93-7.84) 0.17
Estimated blood loss <500 1.00 1.00
500-1000 1.10 (1.12-9.71) 1.14 (0.90-7.13) 0.53
1000-1500 1.13 (0.92-4.63) 1.65(1.32-3.93) 0.27
1500-2000 1.51 (1.32-9.21) 1.20 (0.62-11.30) <0.001*
Anesthesia specialty Diploma 1.71 (1.21-5.17) 2.38 (2.05-7.15) 0.015*
Degree 1.32 (0.23-4.97) 1.30 (0.65-8.95) 0.63
Masters and above 1.00 1.00
Intraoperative hypothermia Yes 1.00 1.00
No 1.83(1.80-9.37) 1.37 (1.21-4.01) 0.86
The intraoperative fluid used (ml) 1000-2000 1.00 1.00
2000-3000 3.73 (2.67-7.38) 1.92 (1.09-4.32) 0.52
> 3000 2.03 (1.95-5.15) 3.12 (219-7.32) 0.012*
Preoperative fasting time <12h 1.00 1.00
>12h 5.26 (4.84-9.56) 2.72 (2.11-6.35) <0.001*

AOR, adjusted odds ratio; COR, crude odds ratio.
*Statistically significant.

values of 6.0+1.7 (4.3-9.6) mg and 1.0£0.5(0.4-1.3) g,
respectively. Ketofol (38.8%) and inhalational drugs (55.0%)
were the most widely used intraoperative procedures for induc-
tion and maintenance, respectively, as shown in Table 2. Patients
undergoing elective surgery under general anesthesia made up;
61.7% of patients receive strong opioids; 28.6% experience at
least one episode of unintentional hypotension; 24.8% receive an
intraoperative regional block for the management of post-
operative pain; 8.7% receive blood transfusions; and 20.6%
experience intraoperative hypothermia (Table 2). The majority of
surgical patients (70.5%) had an estimated blood loss of less than
1000 ml, 46.6% have operations that last longer than 2 h, and
76.2% get less than 3 | of intraoperative crystalloid fluids. With
its cross-tabulations, the pattern of distribution of risk variables
for a delayed emergence was made clear (Table 2).

The study subjects’ use of intraoperative analgesic
medications

The majority of intraoperative painkillers administered to
research participants were pethidine alone (28.90%), diclofenac

with tramadol (27.30%), and pethidine with diclofenac
(20.30%) (Fig. 3).

Delayed awakening after general anesthesia and its
underlying causes

Patients older than 64 years who underwent elective surgery
under general anesthesia were 1.33 times [adjusted odds ratio
(AOR): 1.33, 95% CI: 0.83-7.19) more likely to experience
delayed awakening than patients younger than 64 years. In
comparison to patients with normal body weight, elective surgery
patients who were underweight or obese hada 2.1 and 1.38 times
higher risk of delayed awakening from general anesthesia,
respectively. Strong intraoperative opioid administration (AOR:
2.3, 95% CI: 2.20-5.76), prolonged surgery lasting longer than
2 h (AOR: 1.91, 95% CI: 1.83-6.14), extended preoperative
fasting (AOR:2.72,95% CI: 2.11-6.35), estimated blood loss of
more than 1.5 1 (AOR: 1.20, 95% CIL: 0.62-11.30), being
diploma anesthesia provider (AOR: 2.38, 95% CI: 2.05-7.15),
intraoperative crystalloid administration of more than 3000 ml
(AOR: 3.12, 95% CI: 2.19-7.32), intraoperative hypotension
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Figure 4. General level of arousal in patients undergoing elective surgery under general anesthesia 2022 (n=311).

(AOR: 3.37, 95% CL: 2.93-9.41), and out of normal body
weight, were significantly linked to delayed awakening after
general anesthesia as shown in Table 3.

The overall awakening state of elective surgical patients
under general anesthesia

In the current study, ineffective emergence occurred in 8.3% of
surgical patients receiving general anesthesia, with the composi-
tion of delayed awakening, emergence with hypoactive, and
emergence with delirium occurring in 2.6, 3.9%, and 1.8% of
cases, respectively, as shown in Figure 4.

Discussion

The reasons for a delayed waking after anesthesia are frequently
complex and influenced by patient, medication, surgical, and
metabolic factors!®!. This study sought to ascertain the prevalence
and risk factors for delayed waking, and it found that 2.6% of
people experienced it. Age greater than or equal to 64 years was
found to be a risk factor in the current study for delayed awa-
kening after anesthesia, which is comparable to other articles by
Misal et al.'* and Thomas et al.®! which may be related to the fact
that gradual deterioration in brain function, elderly patients are
more susceptible to the benzodiazepines, opioids, and intrave-
nous and inhalational anesthetic medications that are frequently
used during general anesthesia”2%!, Understanding this idea
inevitably necessitates changing the dosage of anesthesia-related
medications.

Similar to what Zhang et al."?! reported, fasting time was a
risk factor for delayed awakening following anesthesia in this
study, which may be connected to the common occurrence of
hypoglycemial”!. In patients with prolonged fasting hypoglyce-
mia is one of the most terrifying side effects for patients under
general anesthesia, which concealed the clinical symptoms of
hypoglycemia, and prolonged hypoglycemia can have major
adverse effects on the brain, delaying the need for emergence.

Being diploma has been linked to a delay in awakening, which is
proven by Cascella et al.!'! problems necessitate adjusting anes-
thetic doses to prevent late awakening. On the other hand,
comorbidities cause dalliance in an emergency could be explained
that lung disease, which impairs the ability to flush out inhaled
substances and lengthens the duration of anesthetic effects depen-
dent on hepatic metabolism or renal excretion. According to
Cascella et al™ Misal et al™ and Thomas et al.l’! prolonged
duration of anesthesia increases recovery time from anesthesia due
to tissue uptake depending on the concentration used and drug
solubility™*!; which is supported by the present investigation.

Similar to Cascella et alll intraoperative hypotension is
another decisive factor in this study that contributes to delayed
awakening. This can be explained by the fact that because of the
decreased cardiac output caused, blood cannot carry medications
for either metabolism or excretion, it is crucial to use accurate
intraoperative monitoring technology and maintain the proper
amount of hypothermia.

Strong opioids are predictor variables of this study which is
comparable to previous study findings>!”*>24, The possible
reasons might be in addition to drowsiness and analgesia, opioids
also cause respiratory depression, which lessens the sensitivity of
the brain stem chemoreceptors to carbon dioxide.

According to the current study, either a high or low body mass
index was an independent risk factor for delayed awakening,
which is supported by Zhang et al.!*?. This finding may be
because most anesthesia drugs are lipid and protein-bound!®?!
which results in free active drugs, being present in high con-
centrations in the fat tissue and plasma, respectively.

Liberal intraoperative fluid infusion volumes increase the
likelihood of delayed awakening following surgery (22)2%], but
the mechanism underlying this effect is unknown!*! the potential
explanation is fluid-induced hypothermia, which is consistent
with our findings.

Another surgical-related risk factor identified in this study was
longer surgical duration greater than 2 h, and estimated blood
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loss greater than 1500 ml has an association with delayed awa-
kening following general anesthesia, which is supported by pre-
viously published articles!'*?*27!, The possible explanation may
be the more time on surgery, the more tissue manipulation, and
the more bleeding. So bleeding leads to hypotension—decrease
cardiac output—anesthesia drugs not sufficiently transported for
metabolism and excretion.

In general, a patient’s risk of a delayed return to consciousness
can be influenced by a variety of patient-related, pharmaceutical,
and surgical factors, and the majority of cases are quickly treated
once they have been detected. If straightforward examination and
management fail to resolve the issue, a number of uncommon and
catastrophic causes should be taken into account.

Conclusion

Although delayed emergence is an uncommon condition with a
number of contributing causes, it is preventable, and once it has
occurred, it presents a challenge for anesthetists.

Strength and limitation

Strength: This investigation is the first to be carried out in the
study setting and provides baseline data.

The study was carried out prospectively with representative
sample size.

Limitation: Even if the incidence of hypoactive emergence and
postoperative delirium was assessed, their predictors are not
identified.

Significance of the study

This study helps clinicians to assure patient safety, perform sur-
gery on the assumption that it would have a curative impact,
precisely calculate the patient’s anesthetic dosage, and complete
the procedure as quickly as possible.

Since the independent variables are identified, it is essential to
precisely identify high-risk patients who have delayed awaken-
ings and carefully monitor the patient’s vital signs.

To researchers: Since there is no proven tool for delayed
awakening it is better to build a model with time to recovery from
anesthesia to incorporate continuous variable, and hemodynamic
changes during the intraoperative period to evaluate the influence
on delayed awakening, which will provide more reliable evidence
into the clinical management.

This study also gives some information that delayed awaken-
ing is not the only problem that the patient encounters but
hypoactive emergence and postoperative delirium are the anes-
thetists’ concerns, so these two problems need further research.
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