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Introduction
Several studies investigating the recovery profile
after administration of propofol have reported
that patients anesthetized with the drug have
awakened elated and euphoric.1-5 The positive feel-
ings that patients have upon awakening can have
an impact on their psychological health, general
health perception, satisfaction with care, symp-
toms, and function.6,7 These factors are all interre-
lated and may have an impact on patient outcome.
Therefore, it is important to assess how current
sedation regimens affect patient mood state.

A sedation regimen that potentially improves
mood state after surgery may result in enhanced
patient satisfaction and improved outcome. The
present study examined the use of 2 different
sedation regimens for patients undergoing upper
extremity surgery under local anesthesia with
intravenous (IV) sedation. Mood state profiles
were analyzed with the Profile of Mood States
(POMS) survey (EdiTS/Educational and Indus-
trial Testing Services, San Diego, Calif) preopera-
tively and postoperatively to determine if there
were differences in mood state that could be
attributed to the sedative drugs.

The POMS tool has been used to assess sub-
jects’ mood states. The POMS has caused little dif-
ficulty in either patient comprehension or accept-
ance. McNair et al developed the POMS to
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measure affective mood states by means of self-
rated adjectives on an intensity scale based on how
the individual is feeling.8 The POMS consists of 65
adjective items using a Likert response format rat-
ed 0 to 4. It produces scores for 6 factor subscales,
which are used to indicate a range of emotional
mood states. The scores reflect the following mood
traits: tension-anxiety, depression-dejection, anger-
hostility, vigor-activity, fatigue-inertia, and confu-
sion-bewilderment. Cronbach levels, measuring
internal consistency, range from 0.63 to 0.93 for
the 55 items.9,10

Materials and methods
This protocol was reviewed and approved by

the institutional review board. Patients were inter-
viewed preoperatively, and informed consent was
obtained prior to enrollment.

Twenty-two adult patients scheduled for
upper extremity surgery using local anesthesia
with intravenous sedation were randomly assigned
to 1 of 2 groups. Group 1 received midazolam and
group 2 received propofol intraoperative seda-
tion. Patients with a history of current systemic
steroid use, hepatic or renal disease, known allergy
to midazolam or propofol, psychiatric disorders,
cancer, pregnancy, or use of mood-altering drugs
were excluded from the study. Women of child-
bearing potential were administered a pregnancy
test prior to enrollment.

Participants were asked to complete a POMS
survey preoperatively and again postoperatively
within 2 hours of the completion of surgery.

Anesthetic monitoring and intraoperative
management were consistent with the institution’s
established guidelines for perioperative sedation.
Intraoperative sedation was administered using
established guidelines. Group 1 received midazo-
lam (0.5-1.0 mg) IV every 2 to 3 minutes to achieve
a sedation level III (SL III), in which the eyes were
closed and the patient responded to verbal stimuli
(Table 1).3 Maintenance doses of midazolam (0.25-
0.5 mg) were administered incrementally as
needed to maintain SL III. Group 2 received
propofol (0.75-1.0 mg/kg) IV initially and
repeated as needed to establish an SL III. Mainte-
nance doses of propofol (2-4 mg/kg/per hour)
were administered incrementally as an IV bolus or
as a continuous infusion. Patients in both groups
also received fentanyl (50-150 µg/h) IV.

In addition to the POMS, data collection
included patient demographics such as gender,
height and weight, type of surgical procedure, sur-
gical duration, local anesthetic dose/volume used,

tobacco use, caffeine intake, total fentanyl dose,
and total and last recorded dose of propofol and
midazolam.

Patient demographics were compared using
Fisher exact test and the rank sum test. The signed
rank test was used to compare differences in pre-
operative and postoperative POMS scores within
each treatment group. The rank sum test was used
to assess the difference in POMS scores between
the 2 groups. In all cases, P values less than .05
were considered significant.

Results
No significant differences were identified

between the 2 treatment groups with regard to
patient demographics or procedural characteristics
(Table 2).

There were no significant differences
between the 2 treatment groups in the preopera-
tive or postoperative POMS scores (Table 3).

Both treatment groups had equally signifi-
cant less tension postoperatively than preopera-
tively (P =.023, P =.029 for propofol and midazo-
lam respectively).

Discussion
Efforts to assess patient satisfaction have

been expanding as a result of a growing consumer
orientation within healthcare. These efforts to
increase patient satisfaction help in market posi-
tioning and maintaining viability within a compet-
itive environment. Patient satisfaction is recog-
nized by healthcare providers and regulators as a
measure of healthcare quality.6 Healthcare quality
measurements also give information concerning a
provider’s ability to meet patient desires and
expectations.7 Satisfied patients are more likely to
follow planned care and make better use of health
services.11,12 Hardy and West13 found that patient

Table 1. Sedation scale

Sedation level Description

I Fully awake and oriented
II Drowsy
III Eyes closed and rousable to

command
IV Eyes closed but rousable to

mild physical stimulation (ear
lobe tug)

V Eyes closed and unarousable
to mild physical stimulation
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satisfaction was related to the patient’s perception
of the quality of care, contentment with their own
health, mood state, and level of personal well-
being, which included their sense of control over
feelings of anxiety.

Many patients undergoing upper extremity
procedures with local anesthesia prefer to be
sedated and unaware during their surgery. Meet-
ing this desire enhances their satisfaction.14

Two separate studies have demonstrated that

the selection of anesthetic agents had a significant
effect on patient mood state in the early postoper-
ative period.1,15 The choice of sedative agent may
improve patient mood state and potentially
enhance their satisfaction.

Both midazolam and propofol are routinely
administered, in combination with fentanyl, to
provide intraoperative sedation. While many stud-
ies describe the effect of midazolam on memory
and cognition, few report the effect of midazolam

Table 2. Patient/procedural characteristics

Characteristic Propofol (N=12) Midazolam (N=10) P value*

Gender, male 8.0 3.0 .198
Tobacco use 3.0 3.0 .890
Procedure .923

Unilateral carpal tunnel 5.0 7.0
Bilateral carpal tunnel 1.0 2.0
Trigger/finger release 2.0 1.0
Other 2.0 2.0

Anesthetic type .509
1% lidocaine 6.0 10.0
1% lidocaine, 0.25% bupivacaine 1.0 0
1% lidocaine, 0.5% bupivacaine 2.0 2.0
1% lidocaine, 0.5% marcaine 1.0 0

Height (cm) .467
Mean ± SD 165.3 ± 9.9 169.2 ± 10.9
Median 165.0 175.0

Weight (kg) .373
Mean ± SD 84.1 ± 17.4 91.2 ± 15.5
Median 86.3 88.8

Caffeine intake (cups/d) .243
Mean ± SD 4.2 ± 7.2 3.7 ± 2.1
Median 2.0 4.0

Left side anesthetic amount (mL) .606
N† 9 5
Mean ± SD 10.1 ± 7.2 8.6 ± 3.7
Median 10.0 8.0

Right side anesthetic amount (mL) 1.0
N† 3 9
Mean ± SD 6.7 ± 4.2 9.3 ± 10.0
Median 8.0 7.0

Fentanyl dose(µg/kg/min) .113
Mean ± SD 0.025 ± 0.019 0.012 ± 0.008
Median 0.018 0.010

* Rank sum test for continuous variables, Fisher exact test for categorical variables.
† Number of patients undergoing a procedure on the given side.
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on mood state alteration. Ghoneim et al16 found
that individuals rating their moods and feelings
after midazolam administration demonstrated a
decrease in mood scores. Pratila et al3 assessed
mood changes in subjects after receiving either
midazolam or propofol. They found an improve-
ment in mood after the administration of either
midazolam or propofol. However, the mood ele-
vation that was immediately apparent after mida-
zolam ultimately reached higher levels in the sub-
jects who had received propofol. These positive
mood changes also lasted longer with propofol.
Mood alterations were significant 2 hours after
sedation in patients receiving propofol, while
patients receiving midazolam experienced peak
effects in mood alteration much earlier.3

Propofol has not been examined extensively
for its effects on mood. Zacny et al17 examined the
effects of subanesthetic doses of propofol on
mood, memory, and psychomotor performance in
healthy volunteers. They found that propofol did

not induce dysphoria, but did produce dose-
related changes in mood that quickly dissipated.
Oxorn et al5 studied mood profiles in patients
receiving anesthesia with either propofol or
thiopental supplemented with nitrous oxide for
dilation and curettage outpatient surgery. They
found that all patients were significantly less anx-
ious postoperatively compared with preopera-
tively. However, the propofol group exhibited sen-
sation-seeking tendencies when compared with
the thiopental patients. Some case reports suggest
that propofol produces both pleasant and unpleas-
ant perioperative dreams as well as causing sexual
illusions.2 D’Haese et al1 used the POMS to study
the influence of propofol and methohexitone on
mood state after general anesthesia. They found
that the propofol group was more elated and con-
tinuously less anxious than those given metho-
hexitone for a time period lasting up to 4 hours
after anesthesia. McDonald et al15 induced patients
with propofol or thiopental and examined their

Table 3. Profile of mood state comparison

Propofol (N=10) Midazolam (N=12)
Rank sum

Presurgery Postsurgery P value* Presurgery Postsurgery P value* P value†

Total score
Mean ± SD 4.0 ± 17.7 4.0 ± 17.8 .711 −1.0 ± 14.7 −1.8 ± 11.4 .621 .921
Median −1.0 3.5 −5.5 −5.0

Tension
Mean ± SD 8.5 ± 7.2 5.0 ± 5.0 .023 6.0 ± 4.0 3.2 ± 1.9 .029 .974
Median 6.0 3.5 6.5 3.0

Depression
Mean ± SD 3.2 ± 3.8 1.6 ± 2.2 .094 2.1 ± 3.1 1.8 ± 1.7 .707 .271
Median 1.0 0.5 0 1.5

Anger
Mean ± SD 2.1 ± 3.2 3.9 ± 8.4 .750 2.2 ± 3.6 1.6 ± 3.9 .156 .596
Median 0.5 0 0.5 0

Vigor
Mean ± SD 17.5 ± 7.3 15.7 ± 9.9 .234 19.1 ± 4.5 16.6 ± 4.2 .098 1.0
Median 20.5 18.5 19.5 16.5

Fatigue
Mean ± SD 3.8 ± 3.0 4.7 ± 4.7 .902 3.4 ± 4.0 4.3 ± 3.9 .493 .740
Median 4.5 2.5 2.5 4.0

Confusion
Mean ± SD 3.9 ± 2.6 4.5 ± 3.7 .721 4.3 ± 3.2 3.8 ± 3.4 .453 .463
Median 3.0 3.5 3.5 3.0

* P value corresponding with signed rank test comparing presurgery to postsurgery.
† P value comparing presurgery to postsurgery difference between treatment groups.
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mood profiles. They reported that patients who
received a propofol induction were sigificantly less
anxious than those who received a thiopental
induction. Whitehead et al18 examined the subjec-
tive effects of subanesthetic doses of propofol and
found no induced euphoria. Kalman et al19 stated
that propofol provided a better recovery and
resulted in less symptomatic complaints during
hospitalization.

Fentanyl is a synthetic opioid used in surgery
for analgesia and sedation and has proven to be a
useful clinical adjunct.20 The advantages of fen-
tanyl include a rapid onset, short duration, and
high therapeutic index. As with other opioids, fen-
tanyl has been associated with mood changes
including both euphoria and dysphoria. Using the
Visual Analogue Scale, subjects’ scores for calm-
ness/sedated4 increase after administration of fen-
tanyl in the 50 to 100 µg/kg range. Studies have
found improvement in mood states with the use of
transdermal fentanyl in patients with cancer
pain.21 While fentanyl affects mood, both sedation
groups received equal amounts. Thus, differential
effects related to fentanyl would have canceled
out.

No clear consensus exists in the literature
regarding the effects of sedative drugs on mood
state. Many confounding variables may contribute
to the emotional state of patients undergoing sur-
gical procedures. In the present study, we com-
pared 2 commonly used drugs, midazolam and
propofol, in a patient population undergoing an
elective, low-stress procedure. No significant dif-
ferences were identified between these 2 drugs in
their effect on patient mood as assessed by the
POMS. Further study and a larger patient popula-
tion may eventually demonstrate differential
effects on mood between propofol and midazo-
lam. Patients in both groups experienced reduc-
tion in perioperative tension. This reduction may
or may not be related to the sedative drugs they
received, including fentanyl. Reduction in tension
also may be the result of having completed a
process (surgery) about which they were appre-
hensive, having less pain than anticipated, or by
the prospects of returning home. Comparison of
POMS scores with a nonsedated patient popula-
tion might further clarify the role of sedative
drugs in relieving postoperative tension.

The purpose of our study was to compare
preprocedure and postprocedure scores of
patients receiving midazolam or propofol for seda-
tion during upper extremity surgery. Although
there was a decrease in the trait, anxiety-tension,

as assessd by the POMS, we were unable to demon-
strate a statistically significant difference between
these 2 drugs. It is still pertinent to investigate dif-
ferences between the 2 drugs, as patient care is
improved by improving outcome. If propofol can
enhance or facilitate postoperative rehabilitation
or compliance, this is an important drug to con-
sider for better patient outcomes. A larger study
population involving different surgical outpatient
procedures may show a measurable difference in
postprocedure scores.
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