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Study objective: Midazolam is widely used for procedural sedation and analgesia. Etomidate has
been studied mostly in adults. Our objective is to compare the efficacy of etomidate and midazolam
for achieving procedural sedation and analgesia in children.

Methods: A randomized, double-blind, emergency department and orthopedic clinic-based trial was
carried out among patients aged 2 to 18 years with displaced extremity fractures. Patients were
administered 1 ug/kg of fentanyl and either 0.2 mg/kg of etomidate or 0.1 mg/kg of midazolam.
Adequate sedation was defined, for the purpose of this study, as a score of 4 or more on the
Ramsay Sedation Scale. The primary outcome was induction and recovery time. The rates of adverse
events, success of fracture reduction, and parent and physician satisfaction were also compared.

Results: From April to August 2004, 100 of 128 eligible patients were enrolled (age 8.7+3.7 years;
50% male patients). A higher proportion of patients attained adequate sedation among those who
received etomidate: 46 of 50 (92%) versus 18 of 50 (36%) (A 56%; 95% confidence interval [Cl] 38%
to 69%). Time taken for induction (hazard ratio 4.9; 95% CI 2.2 to 10.9) and time taken for recovery
(hazard ratio 2.8; 95% Cl 1.5 to 5.1) were lower among patients who received etomidate. The rates
of adverse events were similar in both groups, except for myoclonus and pain at the injection site,
which was more frequent in the etomidate group.

Conclusion: Induction and recovery times are shorter with etomidate compared with midazolam. At
the dosages used for procedural sedation and analgesia among children with displaced extremity
fracture, etomidate has higher efficacy in comparison with midazolam. [Ann Emerg Med. 2006;48:

433-440.]
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INTRODUCTION
Background

Painful procedures in the pediatric emergency department
(ED) are frequent and the underuse of analgesia and sedation
among children has been well documented.' The ideal
sedative agent for procedural sedation and analgesia would
have a rapid onset of action and a brief half-life, therefore
permitting easy titration on response and a rapid recovery
time once the procedure is over. Also, it would induce
amnesia and sedation and decrease muscular tone while
having no adverse effects. Unfortunately, no single agent has
all these properties. Midazolam, a benzodiazepine, is

the most widely used intravenous sedative in the ED for
adults, as well as children.?? Although well accepted for
procedural sedation and analgesia, its time of onset is
relatively long, and the recovery time can be prolonged with
high doses.> It also has the potential for inducing
respiratory depression and hypotension.” A drug that offers
promise for procedural sedation and analgesia is etomidate.
Its use has been initially described for rapid sequence
intubation in the ED in adults, as well as in children.®'° Tt
offers a rapid onset of sedative effect, brief half-life, short
recovery time, and minimal effect on the respiratory and
cardiovascular systems."!
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Editor’s Capsule Summary

What is already known on this topic

Midazolam and etomidate are used for pediatric
procedural sedation; however, the latter drug has been
less studied for this purpose.

What question this study addressed

Does etomidate demonstrate more rapid onset and
shorter recovery than midazolam for pediatric procedural
sedation, and is it more effective?

What this study adds to our knowledge

At single intravenous doses of 0.2 mg/kg of etomidate
and 0.1 mg/kg of midazolam, the former drug
demonstrated faster onset and a shorter recovery. It also
induced a deeper average level of sedation, which resulted
in superior sedation conditions. Adverse effects were
similar between the 2 drugs.

How this might change clinical practice

In the doses used in this study, etomidate was superior to
midazolam for pediatric procedural sedation and
appeared to be equally safe.

Research we'd like to see

Large series are needed to better establish the safety
profile of etomidate. A randomized trial of the relative
efficacy and safety of etomidate, propofol, and ketamine

would also be of great interest.

Importance

Balancing adequate procedural sedation and analgesia with
rapid discharge after the procedure is a major challenge to
emergency physicians. The use of etomidate would greatly
reduce the time nurses and physicians have to stay at the
patient’s bedside, ensuring a faster turnover without
compromising patient safety. However, there is a paucity of
literature that addresses the use of etomidate for procedural
sedation and analgesia specifically in large samples of outpatient

children.

Goals of This Investigation

The objective of this study was thus to compare the
induction and recovery times of etomidate and midazolam in
children presenting to the pediatric ED and orthopedics clinic
with extremity fractures requiring procedural sedation and
analgesia for reduction at a large tertiary-care facility.

MATERIALS AND METHODS
Study Design

The study was a prospective, double-blind, randomized,
controlled clinical trial. The ethical review board at our
institution approved the study. Written informed consent was
obtained from a parent for all children. All children able to

understand the study also provided their verbal or written
assent.

Setting and Selection of Participants

Patient enrollment took place in the ED department, as well
as the orthopedic outpatient clinic, at a tertiary-care urban
pediatric center with annual census of more than 60,000 visits
to the ED and more than 15,000 to the orthopedic outpatient
clinic. All sedation and analgesia were performed in the same
room, adjacent to the ED and orthopedics outpatient clinic. It
is equipped with reanimation equipment, portable radiograph
machine, and plaster casts. Enrollment took place between 8 am
and 11 pM 7 days a week. Healthy children with a physical
status score of I or II (American Society of Anesthesiologists),
aged between 2 and 18 years, and presenting to the hospital
with a displaced extremity fracture requiring procedural
sedation and analgesia for closed reduction were eligible for
participation in the study. Exclusion criteria included
respiratory tract infection, hemodynamic instability, significant
recent head injury, known seizure disorder, significant
underlying heart or lung disease or craniofacial anomaly,
underlying adrenocortical dysfunction, pregnancy, allergy to
study drugs, fasting criteria not met (solids less than 6 hours and
clear liquids less than 2 hours earlier),'*'? or inability to obtain
IV access.

Interventions

After giving informed consent, eligible patients could receive
intravenous morphine (0.05 to 0.1 mg/kg; maximum 5 mg/
dose)' at the emergency physician’s or orthopedist’s discretion.
If the procedure could be done immediately, intravenous
fentanyl (1 ug/kg; maximum 50 ug/dose) was administered. If
necessary, additional doses of fentanyl, 0.5 ug/kg per dose
(maximum 50 pg/dose), at a minimal interval of 2 minutes
were administered throughout the procedure after the
evaluation of the level of pain of the patient by the investigator
(see below), up to a total maximum of 2 ug/kg. All sedation and
analgesia were performed by the principal investigator.

Patients were subsequently randomized to receive either
midazolam (0.1 mg/kg=0.1 mL/kg; maximum 5 mg)z’3 14716 o
etomidate (0.2 mg/kg=0.1 mL/kg; maximum 10 mg),“’w‘21 both
in a slow intravenous push (60 to 90 seconds). Randomization was
done by the pharmacy department with preestablished computer-
derived random-number tables. Study drug vials were prepared by
the pharmacy department before the beginning of the study, were
kept in a safety box in the ED, and looked identical. At
randomization, the principal investigator chose the next numbered
vial available.

All sedation and analgesia were done under continuous
cardiorespiratory monitoring based on recommended
guidelines'*'? and under the surveillance of a pediatric
respiratory therapist, an ED nurse, and the principal
investigator. Parents were not allowed inside the room, as is our
usual procedure. We did not use supplemental oxygen on
patients, except in case of desaturation. Desaturation was

434 Annals of Emergency Medicine

Volume 48, No. 4 : October 2006



Etomidate Versus Midazolam for Pediatric Procedural Sedation

Di Liddo et al
Assessed for eligibility
n=128
PI not available n=20
o
Refused consent n =7
L—»
Pneumomediastinum n =1
Enrolled patients
n=100
v
Randomized
n=100
Etomidate ALLOCATED Midazolam
n=50 n=50
v
Etomidate ANALYZED Midazolam
n=50 FOR ADEQUACY n=50
OF SEDATION
v
Etomidate ANALYZED Midazolam
with adequate sedation with adequate sedation
n=46 n=18

Figure 1. Description of patient enroliment and
randomization. PI, Principal investigator.

defined as a persistent saturation lower than 93% for more than
10 seconds. Other adverse events or desaturation not
responding to O, and head positioning were treated with
naloxone or flumazenil.

The fracture reduction began after adequate induction was
attained, as determined by the principal investigator (moderate
to deep sedation=Ramsay score =4).>* For patients who could
not achieve a Ramsay score of =4 with maximal doses of
fentanyl and the study drug, the reduction was nonetheless
carried out. For patients for whom no sedation could be
achieved (Ramsay score 1 or 2), nitrous oxide was added at the
performing physician’s discretion, and the patient was removed
from further study intervention (Figure 1). After each reduction
attempt, a radiograph was performed with the portable
machine. If after a number of attempts at reduction the
performing physician deemed a closed reduction impossible, the
procedure was then stopped (failed procedure). The patient was
then either treated by the orthopedist or sent directly to the
operating room for open or closed reduction under general
anesthesia.

Outcome Measures
On a standardized data sheet, the principal investigator
recorded the total number of fentanyl doses administered, the

number of attempts until successful reduction, the duration of
the painful procedure, the time to return to baseline level of
consciousness, and the time of discharge from the hospital. All
adverse events, including nausea, vomiting, myoclonus,
desaturation, and apnea, as well as other events possibly related
to the procedural sedation and analgesia, were also recorded. In
addition, vital signs, depth of sedation (Appendixes E1 and E2,
available online at http://www.annemergmed.com), and level of
pain were recorded before the first dose of fentanyl was given
and then every 2 minutes until the end of the painful procedure.
Thereafter, the scales were recorded every 5 minutes until the
patient had returned to his or her baseline level of
consciousness. The patient was then discharged at the discretion
of the attending physician working in the ED, as is the usual
practice in our center.

The primary outcome of the study was the comparison of the
induction and recovery times of midazolam and etomidate.
Induction time was defined as the time between sedative
administration and attainment of a Ramsay score =4, whereas
recovery time was defined as the time between the
administration of the sedative (study drug) and the return to
baseline of the patient’s level of consciousness. This outcome
was available only for patients who were adequately sedated
(Ramsay score =4).

Secondary outcomes were the comparison of the efficacy of
sedation of the 2 study drugs by using objective scales at the
beginning of the painful procedure, the success rates of fracture
reduction, rate of adverse events, and physician and parental
satisfaction at discharge. Oversedation was defined as having a
Ramsay score of 6 (no response to light glabellar tap) on 2
consecutive evaluations. Highest Ramsay score at any given time
during the procedural sedation and analgesia was also
documented for each patient. Secondary outcomes were
calculated for all study patients (n=100).

Two types of sedation scales were used. All were documented
by the same investigator. The Ramsay score,
rapid measure commonly used in clinical practice, was used to

a simple and

measure the primary outcome (Appendix E1, available online at
http://www.annemergmed.com). Although not validated in
children,** this scoring system has been used in research studies
on procedural sedation in children.?**® The COMFORT scale
is the only sedation scale that has been validated in children
aged 0 to 18 years,** albeit for critically ill, intubated children.?”
We used a modified version of the scale previously used for
nonventilated children 2 for our outpatient population (Appendix
E2, available online at http://www.annemergmed.com).

Parent satisfaction, as well as performing physician’s level of
satisfaction, was evaluated at the end of the reduction with a
5-point Likert scale. Parents were also contacted by telephone
48 hours after discharge to evaluate the occurrence of late
adverse events.

The principal investigator documented the level of pain of
the study subjects by using a 0- to 100-mm visual analog scale,
with the lower limit being “no pain” and the upper limit being
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Table 1. Demographic distribution of the enrolled study population.

Demographic Distribution

Etomidate Group (n=50)

Midazolam Group (n=50) A (95% CI)

Boys (%)
Mean weight (SD), kg
Mean age (SD), mo
Age distribution, y
=3 2(4)
4-6 15 (30)
7-13 29 (58)
>13 4 (8)
Reductions by orthopedists (%) 26 (52)
Forearm fracture (%) 40 (80)
Received morphine before procedural 8(16)
sedation and analgesia (%)

25 (50)
35.7 (15.4)
108 (45.6)

25 (50) 0
31.2(13.4) 4.4(-1.3T0 10.1)
100 (42.7) 8 (—10 To 26)

—10(—28To 9)
10 (-7 To 26)
8(~5To 21)

WwEe N
AORPROOWR
TerneneT

2
2
5
2
6
7
8

“most pain.”** The visual analog scale has been validated in
acute pain in adults ***' and is usually used for studies in
children older than 7 years who rate their own pain.>?%*

At the end of the procedure, the principal investigator tried
to guess which of the study drugs the patient received.

To estimate sample size, in the absence of previous studies in
the pediatric population, information on similar studies carried
out among adult patients was used. In adults, induction times
ranged from 5 to 15 minutes for midazolam and 4 to 7 minutes
for etomidate. Recovery times for midazolam ranged from about
40 minutes to 70 minutes, and that for etomidate ranged from
10 minutes to 40 minutes. According to our previous
experience, we anticipated the induction times for midazolam to
be about 10 minutes and about 5 minutes for etomidate.
Similarly, we anticipated the recovery times to be about 40 and
20 minutes, respectively. Following an ED physician survey in
our center, the sample size was calculated with a clinically
significant difference in induction time of 5 minutes and 20
minutes for recovery. To detect this level of significance with
80% power at a=0.05, we required 33 patients in each arm.
We therefore expected that a sample size of 50 patients would
have more than adequate power.

Primary Data Analysis

Patients were included for study analysis on an intention-to-
treat basis. Differences in continuous and categorical variables
were analyzed using Student 7 tests and x” tests, respectively.
Significance was assessed at the 5% level. Initial analysis
involved the comparison of the study times using Kaplan-Meier
curves. Differences in survival times between the 2 groups were
evaluated using the log-rank tests. To estimate hazard ratios,
nonparametric univariate Cox proportional hazards modeling
was carried out. A ratio significantly greater than 1 will indicate
a lower study time (ie, lower induction, or recovery time) for the
“treatment drug” (ie, etomidate), and a ratio significantly lower
than 1 will indicate a higher study time for etomidate. Hazard
ratios, with their respective 95% confidence intervals (Cls), were
calculated. All analysis was done using Stata (version 8; Stata
Corporation, College Station, TX).

30

25 +

20

15

10

Number of patients

1 2 3 4 5 6
Highest Ramsay Score

Figure 2. Distribution of the highest Ramsay score
attained after either midazolam or etomidate. Green bars
indicate midazolam; black bars indicate etomidate.

RESULTS

During the study period (April 22, 2004, to August 23,
2004), 128 eligible children were identified for participation.
Twenty-eight of these patients were not enrolled, because of
refusal by parents, unavailability of the principal investigator, or
a pneumomediastinum discovered on further evaluation (Figure
1). One hundred patients, 50 per group, were enrolled and were
randomized. Baseline characteristics of the 2 groups were similar
(Table 1).

In the etomidate group, 46 patients (92%) achieved an
adequate level of sedation (Ramsay score =4) compared with 18
(36%) patients in the midazolam group (A 56%; 95% CI 38%
to 69%) (Figure 2). When the subgroup of patients who
reached an adequate level of sedation (Ramsay score =4) was
analyzed, the median induction time was 2 minutes in the
etomidate group compared with 4 minutes in the midazolam
group (A 2 minutes; 95% CI —3.5 to —1.5 minutes). The
median recovery time in this subgroup was 11.8 minutes for the
etomidate group compared with 24 minutes for the midazolam
group (A 12.2 minutes; 95% CI —15.5 to —6.5 minutes).
Kaplan-Meier survival analysis showed that overall induction
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Figure 3. Comparison of induction times between etomidate and midazolam.

1.00

0.75

0.50

0.25

Proportion recovering (%)

0.00 S TTTT—

Midazolam

T
0 10 20 30 40

T
50 60 70 80 90 100

Time in minutes

logrank test
p<0.001

Figure 4. Comparison of recovery times between etomidate and midazolam.

and recovery times were lower for those patients administered
etomidate (Figures 3 and 4).

Univariate Cox proportional regression modeling indicated
that induction time was higher for those receiving midazolam
(hazard ratio 4.9; 95% CI 2.2 to 10.9). Similarly, the recovery
time was prolonged among patients receiving midazolam
(hazard ratio 2.8; 95% CI 1.5 to 5.1).

No difference in success rate of fracture reduction on the first
attempt between the groups was observed: 27 of 50 (54%)
patients in the etomidate group compared with 25 of 50 (50%)
patients in the midazolam group (A 4%, 95% CI —15% to
23%). Similarly, the overall success rate of reduction was
comparable in both groups: 48 of 50 (96%) versus 47 of 50
(94%) patients; A 2%, 95% CI —8% to 13% in the etomidate
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Table 2. Rates of adverse events during procedural sedation
and analgesia, recovery, and within 48 hours after the
discharge.

Etomidate Midazolam (%)

Adverse Events (%) (n=50) (n=50) A (95% CI)
During procedural

sedation and

analgesia
Pain on injection 23(46) 6(12) 34 (16-49)
Myoclonus 11(22) 0 22 (10-35)
Desaturation 10(20) 11(22) 2(—18To 14)
Oversedation 0 1(2) —2(—=10To 5)
During the

recovery period
Agitation 0 3(6) —6(—16To 2)
Nausea 3(6) 0 6(—2To 16)
Vomiting 1(2) 0 2(—=5To 10)
Within 48 hours
Vomiting 4/49(8)* 4(8) -0.2(-11To 12)

*0One patient in the etomidate group was unable to be contacted after 48
hours.

and midazolam groups, respectively. All failed procedures were
reduced and treated in the operating room.

The most commonly reported adverse effect was pain at the
site of injection during intravenous sedative administration, and
this was reported more often in the etomidate group (Table 2).
Myoclonus was only seen in the etomidate group. In all but 1
case, it was mild and brief. One patient, a healthy 9-year-old
boy, presented a moderate degree of myoclonus best described
as diffuse muscle rigidity that lasted approximately 30 seconds.

The desaturation rate was similar between the groups (Table
2). No patient experienced apnea. All patients responded
quickly to free oxygen administration or head repositioning. No
patient required bag-valve manual ventilation or antidote
administration. These events were not associated with any
hemodynamic instability.

The only patient considered oversedated (Ramsay score 6 on
2 or more evaluations) was a healthy 13-year-old boy in the
midazolam group who had not received morphine or other
premedication and who received fentanyl at 1.5 wk/kg overall
during procedural sedation and analgesia (Table 2). He
desaturated to 91% but responded rapidly to 28% oxygen
administration by mask. No patient in the etomidate group was
considered oversedated, as defined above. Three patients in the
etomidate group and no patients in the midazolam group
reached a Ramsay score of 6 on a single occasion (Figure 2).

The total dose of fentanyl administered in the etomidate
group (1.4 ug/kg +0.4) was lower than that received by the
midazolam group (1.7 ug/kg =0.4): A —0.3, 95% CI —0.4 to
—0.1, which did not affect the mean visual analog scale at the
start of the reduction, which was similar in both groups (A
—2.9 mm; 95% CI —11.0 to 5.1 mm).

Patients in the etomidate group were significantly more
sedated, with a mean Ramsay score at the beginning of the

reduction of 4.20.7 compared with 3.2%0.7 in the
midazolam group: A 1.0; 95% CI 0.7 to 1.3. The COMFORT
scale was similar at the beginning of the painful procedure,
20.7%5.7 compared with 21.3%5.2 in the etomidate and the
midazolam groups, respectively (A —0.6; 95% CI —2.8 to 1.6).

The physician satisfaction questionnaire did not reflect any
preference between the 2 drugs, with 37 of 50 (74%) patients in
the etomidate group being satisfied or very satisfied compared
with 31 of 49 (63%) patients in the midazolam group (A 11%;
95% CI —7% to 28%). Similarly, parents in both groups were
equally satisfied with the sedation because 37 of 50 (74%)
reported that they would strongly or very strongly choose the
same sedative drug.

The primary investigator correctly guessed the study drugs
given to 43 of 50 (86%) patients in the midazolam group and
40 of 50 (80%) patients in the etomidate group (A 6%; 95% CI
—9% to 21%).

LIMITATIONS

A primary limitation of this study is the etomidate-associated
myoclonus hindering reliable blinding for the study, which may
have introduced bias.

Another limitation of the study was that only 36% of the
patients in the midazolam group were able to reach an adequate
level of sedation (Ramsay score =4). The patients who did not
achieve adequate sedation underwent fracture reduction
nonetheless but could not be used for further subanalysis for
this outcome (using the nonparametric Cox proportional
hazards modeling). We used currently recommended

2,3,14-16,25

doses, and titration as a means to achieve adequate

sedation was not possible because of the blinding.

DISCUSSION

The findings from this double-blind, randomized, controlled
trial suggest that in children requiring procedural sedation and
analgesia, the use of etomidate resulted in shorter induction and
recovery times compared with midazolam. Similarly, we
observed that in comparison to midazolam, etomidate
adequately sedated a significantly greater proportion of patients.
The success of fracture reduction was, however, similar for both
groups.

Etomidate use had been initially described for rapid
sequence intubation in the ED in adults, as well as in
children.®'® There is a paucity of literature that addresses
the use of etomidate for procedural sedation specifically in
large samples of children. Dickinson et al 7 reported an 83%
success rate for fracture reduction among 53 children in a
retrospective medical record review. There were no major
adverse effects at a mean total dose of 0.24 mg/kg, and 64%
of patients were discharged after an average observation time
of 94 minutes. McDowall et al '? retrospectively compared
the efficacy of etomidate (n=101) (initial dose of 0.3 mg/kg)
to propofol and ketamine in children undergoing painful
procedures in an oncology clinic. Although etomidate was
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the only agent associated with myoclonus, it caused
significantly less agitation and tachycardia than ketamine and
less hypoxia than propofol. Kienstra et al,'® in the only
randomized clinical trial to date in children using etomidate,
reported significantly shorter induction times (difference in
the means of 2.1 minutes; 95% CI 0.35 to 3.86 minutes),
sedation times (difference in the means of 31.3 minutes;
95% CI 24.0 to 38.5 minutes), and fewer adverse effects
when compared with pentobarbital. Similar reduction in
procedural sedation and analgesia times were reported by
Burton et al ** in a comparison of etomidate and midazolam
in 46 adults undergoing anterior shoulder reduction. The
median time of procedural sedation and analgesia for patients
administered etomidate was 10 minutes (95% CI 8 to 15
minutes) compared with 23 minutes (95% CI 16 to 30
minutes) for patients administered midazolam (difference
medians for procedural sedation and analgesia of 13 minutes;
95% CI 5 to 22 minutes).

Although we showed that the level of sedation before the
painful procedure, as judged by the Ramsay score, was deeper in
the etomidate group compared with the midazolam group, this
difference was not apparent with the COMFORT scale. The
latter scale is more extensive and usually used for critically ill,
intubated patients. We believe that the Ramsay scale, used to
calculate our primary outcome, more accurately reflected the
change in levels of sedation.

Except for myoclonus and pain on injection, the rate of
adverse events experienced by both groups of patients in this
study was similar. The 22% rate of observed myoclonus is
similar to that reported by McDowall et al'? (17%) and
Burton et al*®> (21%). Although well accepted for procedural
sedation and analgesia, midazolam has the potential for
inducing respiratory depression and hypotension.” Common
adverse effects, including oversedation, have been reported in
children.?® In the present study, desaturation rates in the 2
groups were comparable but higher than previously reported.
These differences could be attributed to the strict cutoff for
desaturation we adopted (93%) and also to the fact our
patients were not preoxygenated. Only 1 patient in the
midazolam group was considered oversedated but responded
well to frequent stimulation. No patient in our study
required bag-valve manual ventilation or endotracheal
intubation.

To our knowledge, this is the first randomized controlled
trial that evaluated the utility of etomidate in the pediatric ED
for procedural sedation and analgesia. Our findings suggest that
etomidate may be more efficacious than midazolam. Future
studies should evaluate the cost-benefits of using this drug for
routine pediatric procedural sedation and analgesia.
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APPENDIX E1 No movement 1

Ramsay score to assess sedation from 1 to 6.% Occasional slight movement 2

Awake

1=Anxious, agitated, or both
2=Cooperative, oriented, and tranquil
3=Responds to command only

Asleep

4=Brisk response to light glabellar tap
5=Sluggish response to light glabellar tap

6=No response

APPENDIX E2

Modified COMFORT scale to assess sedation.*2
Alertness
Deeply asleep 1

Frequent slight movement 3

Vigorous movement limited to extremities 4
Vigorous movement including torso and head 5
Blood Pressure (BP)

BP below baseline 1

BP consistently at baseline 2

BP elevations of less 15% from baseline 3

BP elevations of 15% from baseline 4

BP elevations of more than 15% from baseline 5
Pulse Rate (PR)

PR below baseline 1

PR consistently at baseline 2

PR elevations of less 15% from baseline 3

Lightly asleep 2 PR elevations of 15% from baseline 4

Drowsy 3 PR elevations of more than 15% from baseline 5

Fully awake and alert 4 Muscle Tone

Hyperalert 5 Totally relaxed muscle tone 1

Calmness/Agitation Reduced muscle tone 2

Calm 1 Normal muscle tone 3

Slightly anxious 2 Increased muscle tone and flexion of fingers and toes 4
Anxious 3 Extreme muscle rigidity and flexion of fingers and toes 5
Very anxious 4 Facial Tension

Panicky 5 Facial muscles totally relaxed 1

Respiratory Response Facial muscle tone normal; no facial muscle tension evident 2
Quiet breathing, no crying 1 Tension evident in some muscles 3

Sobbing or gasping 2 Tension evident throughout facial muscles 4

Moaning 3 Facial muscles contorted and grimacing 5

Crying 4 *Note that each response category ranges from 1 (low distress)
Screaming 5 to 5 (high distress). The total score thus ranges from a minimum
Physical Movement of 8/40 (oversedation) to a maximum of 40/40 (undersedation).
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