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Office-Based Ambulatory Anesthesia:
Factors That Influence Patient Satisfaction

or Dissatisfaction With Deep Sedation/
General Anesthesia

Timothy T. Coyle, DDS, MD,* John F. Helfrick, DDS, MS,† Martin L. Gonzalez, MS,‡

Randi V. Andresen, BS,§ and David H. Perrott, DDS, MD, MBA�

Purpose: The purpose of this report was to analyze data collected in an outcomes study in an attempt
to identify factors that may be significant predictors of either patient satisfaction or dissatisfaction with
deep sedation/general anesthesia (DS/GA) administered in an office-based setting.

Materials and Methods: To address the research purpose, we used a prospective cohort study design
and sample of patients undergoing procedures in the office-based ambulatory setting of oral and
maxillofacial surgeons practicing in the United States who received local anesthesia (LA), conscious
sedation (CS), or DS/GA. The predictor variables were categorized as demographic, anesthetic technique,
adverse events, and patient-oriented outcomes (satisfaction/dissatisfaction). Appropriate descriptive and
exact P values were completed as indicated. Statistical significance was set at P � .05. Multivariate
analyses were performed to support the interpretation of univariate findings.

Results: The sample was composed of 34,191 patients, of whom 71.9% patients received DS/GA. There
were 20,455 patient satisfaction forms completed, of which 14,912 forms were from patients undergoing
DS/GA. Of patients who received DS/GA, 95.8% were extremely or moderately satisfied, 3.1% were
neutral, and 1.1% moderately or extremely dissatisfied. Increased age and memory of postoperative
instructions were identified as factors, which predicted satisfaction. The addition of nitrous oxide to
some regimens also appeared to increase satisfaction. Young age, anxiety, pain, vomiting, and being
awake during the procedure were predictors of dissatisfaction.

Conclusions: The findings of this study indicate that patients are overwhelmingly satisfied with DS/GA
provided in an office-based ambulatory setting. Items identified as significant predictors of dissatisfaction
(anxiety, pain, vomiting, being awake) generally confirm preexistent suppositions. Surprisingly, patient
age (�10 years old) and memory of postoperative instructions appear to have relevance to dissatisfaction
as well. Lack of specific regimens and controls prevents confirmation that nitrous oxide improves patient
satisfaction rates. Although statistically significant, the variations, which resulted in a higher or lower
satisfaction rate, are of questionable clinical significance in many cases.
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164 OFFICE-BASED AMBULATORY ANESTHESIA
atient satisfaction with health care is a determinant,
et sometimes overlooked, component in the assess-
ent of successful health care delivery. It is often

vershadowed by morbidity and mortality rates, mo-
ality success or failure rates, and provider satisfac-
ion. However, there have been sufficient studies to
stablish that the majority of patients desire and are
atisfied with outpatient ambulatory surgery, inclu-
ive of many procedures performed by the oral and
axillofacial surgeon.1-6 Osborne and Rudkin1 found

he highest percentage of satisfaction after day sur-
ery in a major teaching hospital with 98.9% of 6,000
atients stating satisfaction during a follow-up tele-
hone conversation. Le May et al3 reviewed 14 stud-

es on patient satisfaction and found rates of satisfac-
ion with anesthesia care ranging from 67% to 98%.
owever, few of the studies in that series evaluated
redictors for satisfaction or dissatisfaction with an-
sthesia.
In assessment of patients’ attitudes preoperatively

nd postoperatively, Ross5 found that 96% of preop-
rative and 91% of postoperative patients were satis-
ed with the idea of day-case general anesthesia (GA)
or removal of third molars. Most of these studies have
hown relatively high patient satisfaction rates but
ave lacked the large numbers to support these find-

ngs.
Until now, patient satisfaction and predictors

hereof from a prospective study of sufficient popu-
ation size to support statistical significance have not
een conducted for the office-based ambulatory set-
ing. Other authors have examined predictors of sat-
sfaction with anesthesia on a smaller scale. Macario
t al7 had patients rank 10 potential general anesthe-
ic–associated outcomes using both priority ranking
nd relative value scales, determining that vomiting
as the least desirable outcome. This was followed

losely by memory of gagging on the endotracheal
ube and pain. Nausea, recall of surgery in progress
ithout pain, residual weakness, shivering, sore

hroat, somnolence, and normal feelings (no negative
eeling) followed in that order. Urbach and Eldelist8

eported a 46% incidence of dizziness both early and
ate postoperatively, as well as a high incidence of
ausea/vomiting and sore throat after patients under-
ent oral surgical day surgeries under GA with naso-

racheal intubation. Despite this, 91% of those pa-
ients would still opt for the same anesthetic again,
mplying patient satisfaction.

The American Association of Oral and Maxillofacial
urgeons (AAOMS) in partnership with Outcomes Sci-
nces, Inc (Boston, MA) has established a specialty-
pecific data repository as part of the Outcomes As-
essment Project. Previous publications have
iscussed the need for outcomes research within the

pecialty, the development of the Outcomes Assess- p
ent Project, and analysis of the results of � and �
esting.9,10 The Office Anesthesia Study is only one
odule for which this repository is designed to col-

ect large amounts of data on practice trends, tech-
iques, and risk-adjusted outcomes. For purposes of
his study, data from this module were used for anal-
sis of multiple variables and their correlations. The
bjectives and goals to be achieved from this data
ollection were derived by using the 1995 AAOMS
arameters of Care document as a guideline.10,11 The
urpose of this study was to use objective and sub-

ective variables, which contribute to patient satisfac-
ion or patient dissatisfaction for deep sedation (DS)/
A. Goals of this analysis included documentation of
revious assumptions (such as the probability that
emory of pain leads to decreased satisfaction) and

dentification of areas where a clinical change could
ffect the patient-oriented outcome.

aterials and Methods

DATA COLLECTION

Data were submitted for inclusion in the office-
ased ambulatory anesthesia data repository via an
nline data entry system and monitored collection
nd management.12 Patient and surgeon data were
racked with unique identification numbers to ensure
nonymity and to preclude the need for patient con-
ent. Participating sites submitted data for the popu-
ation of patients who underwent oral and maxillofa-
ial surgical procedures in the office-based setting
nvolving local anesthesia (LA), conscious sedation
CS), or DS/GA. Eligible office-based ambulatory set-
ings included community-, dental school–, or hospi-
al-based practices. There were no exclusion criteria
or patients.

Data were collected once for each participant sur-
eon with respect to practice demographics and train-
ng.12 Patient data were collected twice, first on the
ay of surgery and then again after surgery, usually at
he first postoperative visit. The day of surgery form
ontained data elements regarding the patient’s clin-
cal condition, procedure performed, level of anesthe-
ia obtained, person or people administering the an-
sthetic and/or monitoring the patient, monitoring
ethods used, anesthesia technique, and anesthesia-

elated adverse outcomes. Patient-oriented outcome
ata contained a brief statement describing the pur-
ose of the study and indicating that participation
as voluntary and that lack of participation would not

ffect the patient’s care. This form was completed
ither immediately after surgery, during a follow-up
isit, or via telephone (Fig 1). If the patient was a
inor or could not complete the form without paren-

al input, the parent or guardian was asked to com-

lete the form.
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For purposes of this study, local anesthesia was
efined as the elimination of sensation, especially
ain, in one part of the body through the topical
pplication or regional injection of a drug. No other
djunctive agents were used to relieve anxiety. Con-
cious sedation was defined as a minimally depressed
evel of consciousness that retains the patient’s ability
o independently and continuously maintain an air-
ay and to respond appropriately to physical stimu-

ation or verbal command and that is produced by a
harmacologic or nonpharmacologic method or a
ombination thereof. Deep sedation/general anes-

FIGURE 1. AAOMS Office Ane

oyle et al. Office-Based Ambulatory Anesthesia. J Oral Maxillofa
hesia was defined as an induced state of depressed b
onsciousness or unconsciousness accompanied by
artial loss of protective reflexes, including the inabil-

ty to continually maintain an airway independently or
o respond purposefully to physical stimulation or
erbal command, and is produced by a pharmaco-
ogic or nonpharmacologic method or combination
hereof.10,13

A more detailed description of the methods and
aterials, including study design/sample, study vari-

bles, data collection, and database management and
nalysis, can be found in the first of a series of papers
egarding the AAOMS Anesthesia Outcomes Project

Study: Patient Satisfaction Form.

2005.
sthesia
y Perrott et al.13
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166 OFFICE-BASED AMBULATORY ANESTHESIA
STATISTICAL ANALYSIS

Fisher’s exact test was used to compute statistical
ignificance when comparing the percentage of pa-
ients who were satisfied with the percentage who
ere not satisfied across selected patient characteris-

ics. The significance level used in this study was P �
05. In support of the univariate conclusions, multi-
ariate logistic regression analyses were performed
sing satisfaction as the dependent variable (1 �
atisfied, 0 � not satisfied). The independent variables
ncluded age in deciles except that those 80 or older

ere aggregated, preoperative anxiety (1 � not anx-
ous, 0 � somewhat anxious to panic stricken), com-
lications (1 � any complication, 0 � no complica-
ions), pain (1 � remembered, 0 � not remembered),
nstructions (1 � remembered, 0 � not remem-
ered), future anesthetic anxiety (1 � not anxious, 0

somewhat anxious to panic stricken), and con-
ciousness (2 � nothing remembered, 1 � awake and
ble to communicate, 0 � awake but unable to com-
unicate). Vomiting in recovery is a subcategory of

omplications and therefore was omitted. Recom-
ended to a loved one was omitted because it is

iewed as the consequence of satisfaction not a pre-
ursor. American Society of Anesthesiology (ASA)
lass14 was omitted because the age variable con-

ained what was unique about the association of
ealth with satisfaction.
With this analysis, it was possible to test the signif-

cance of each variable listed in Table 1 while con-
rolling for other variables listed in the table. The
urpose of the multivariate regression analysis was to
onfirm the findings of the univariate analysis. Each
xplanatory variable was entered first in the logistic
egression analysis, and then all potential confounders
ere analyzed as a block.

esults

Seventy-nine volunteer oral and maxillofacial sur-
eons in 59 sites representing all 6 AAOMS districts
ubmitted data from January 2001 through December
001. A total of 34,578 patients were enrolled in this
tudy. Approximately 0.5% (187) cases were ex-
luded from analyses because the anesthetic tech-
ique was not reported. The sample size available for
nalyses was 34,391.

From this group of patients, 20,455 patient satisfac-
ion forms were completed at the first follow-up visit
r after recovery on the day of surgery representing
9% of all anesthetic procedures.
The data collected are the result of convenience

amples, for which the representative nature is
trengthened by a large sample size collected from
umerous practitioners representing all AAOMS dis-

ricts. The fact that practitioners were instructed to h
omplete forms on all anesthetic procedures is also
mportant.12 In most instances, day-of-surgery infor-

ation for patients with satisfaction forms compared
ith patients without satisfaction forms showed a

tatistically significant difference (P � .05), even
hough the difference is relatively small. For example,
he mean age of patients with satisfaction forms is
1.77, whereas the mean age of patients without a
atisfaction form is 32.22 (t � 2.15; df � 33,982; P �
03). However, there is no statistically significant dif-
erence on the outcome variable of any complications
rom anesthesia: those with and without satisfaction
orms had a 1.3% complication rate (�2 � 0.17; df �
; P � .67).12

The data from the patient satisfaction forms repre-
enting all 3 levels of anesthesia are shown in Table 2.
owever, the focus of this study is for those patients
ho received DS/GA.
Patients who were moderately or extremely satis-

ed with their anesthesia represented 94.9% within
he category of DS/GA; neutral, 3.1%; and moderately
issatisfied or extremely dissatisfied, 1.1%. In extract-

ng those 142 forms in which the anesthetic type was
ot identified, these numbers change to 95.8% who
ere extremely or moderately satisfied, 3.1% who
ere neutral, and 1.1% who were moderately or ex-

remely dissatisfied.
The data collected revealed that only 1.9% remem-

ered pain, 27.2% remembered discharge instruc-
ions, 90.5% remember nothing of the operative pro-
edure itself, 3.7% remember being awake and unable
o communicate, less than 1% would not recommend
his type of anesthesia to a loved one for a similar
rocedure, and 95.8% would recommend this to a

oved one. Postoperatively, 61.4% of patients re-
orted that they would not be anxious about a future
xperience of this type, whereas based on the day-of-
urgery forms, only 15.5% of patients were catego-
ized as not anxious.

In analysis of the data for variables predictive of
atisfaction or lack thereof, we included those pa-
ients with neutral feelings in the category of dissat-
sfaction. This was done on the premise that patients
iving a neutral answer to this question may have
een trying to express dissatisfaction in a polite man-
er. Forms missing data for this question were not

ncluded, leaving a total of 14,770 patients included in
he following analysis: 14,150 patients (95.8%) were
atisfied (extremely or moderately) and 620 patients
4.2%) were dissatisfied (extremely, moderately, or
eutral).
Table 1 summarizes variables that were determined

o be statistically significant (exact test P � .05) as
redictors of satisfaction or dissatisfaction. It was in-
eresting to find that patients older than the age of 40

ad the highest satisfaction rate (97.4%). Although
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atients younger than 10 years old had a satisfaction
ate of 89.6%, it should be noted that for this age
roup, a parent or guardian might be the one com-
leting the satisfaction form for the patient. When
atients were classified using the ASA system, it was

ound that the higher the ASA Class, the higher was
he level of satisfaction. However, ASA classification
as found not to uniquely affect satisfaction in the
ultivariate logistic regression that includes age. This

Table 1. STATISTICALLY SIGNIFICANT VARIABLES OF PA
DEEP SEDATION/GENERAL ANESTHESIA

Study Variable

Dissatisfied
(and

Neutral)

ample size (%) 620 (4.2%) 1
ge (yr)
0-9 39 (10.4%)
10-100 574 (4.0%) 1
0-29 492 (4.8%)
30-100 121 (2.7%)
0-39 536 (4.6%) 1
40-100 77 (2.6%)

SA Class
I 505 (4.5%) 1
II to V 115 (3.3%)
I or II 614 (4.2%) 1
III to V 6 (1.9%)

reoperative anxiety
Somewhat anxious to panic stricken 549 (4.5%) 1
Not anxious 62 (2.7%)

ny complication
Yes 21 (8.8%)
No 599 (4.1%) 1

omiting in recovery
No 9 (15.0%)
Yes 611 (4.2%) 1

ain remembered
Yes 58 (20.9%)
No 562 (3.9%) 1

nstructions remembered
Yes 125 (3.1%)
No 495 (4.6%) 1

wake, able to communicate 43 (6.8%)
wake, unable to communicate 59 (10.9%)
emembered nothing of operation 504 (3.7%) 1
wake 102 (8.7%)
ecommend to loved one 395 (2.8%) 1
o/not sure would recommend 219 (44.4%)
ot anxious about future anesthetic 244 (2.7%)
omewhat anxious to panic stricken 375 (6.7%)

OTE. The first item in each pairing is compared against all other
reated with deep sedation or general anesthesia for which satisfa
quivalent percentage in parenthesis. Only statistically significant
erformed to confirm the findings of the univariate analysis.

oyle et al. Office-Based Ambulatory Anesthesia. J Oral Maxillofa
uggests that declining health with age explains as v
uch about less patient satisfaction as does ASA Class
tself. In analyzing anxiety levels, patients who were
ot anxious preoperatively had a satisfaction rate of
7.2%, which was equivalent to the 97.3% satisfaction
ate in patients who, postoperatively, would not be
nxious about a future procedure of this nature.

The presence of any anesthetic adverse outcome
ncreased the dissatisfaction rate to 8.8%. Predictor
ariables that statistically affected dissatisfaction were

SATISFACTION OR DISSATISFACTION UNDERGOING

fied

Statistically
Significant:
Univariate
Analysis?
(� � .05)

Fisher’s
Exact
Test P
Value

Statistically
Significant:
Multivariate

Logistic
Regression
Analysis?
(� � .05)

P
Value

(95.8%)

(89.6%) Yes �.001 Yes �.000
(96.9%)
(95.2%) Yes �.001 Yes �.000
(97.3%)
(95.4%) Yes �.001 Yes �.001
(97.4%)

(95.5%) Yes .005 No �.797
(96.7%)
(95.8%) Yes .033 No �.338
(98.1%)

(95.5%) Yes �.001 Yes �.001
(97.3%)

(91.2%) Yes .001 Yes �.021
(95.9%)

(85.0%) Yes .001 — —
(95.8%)

(79.1%) Yes �.001 Yes �.000
(96.1%) Yes �.001 Yes �.000

(96.9%) Yes �.001 Yes �.000
(95.4%)
(93.2%) Yes .017 Yes �.064
(89.1%)
(96.3%) Yes �.001 Yes �.000
(91.3%)
(97.2%) Yes �.001 — —
(55.6%)
(97.3%) Yes �.001 Yes �.000
(93.3%)

s for this variable alone. Each line represents 100% of the patients
forms were returned. The number of patients is followed by the
les (P � .05) are included. Multivariate regression analysis was

2005.
TIENT

Satis

4,150

336
3,650
9,706
4,280
1,090
2,896

0,820
3,327
3,834

313

1,712
2,237

217
3,933

51
4,099

219
3,931

3,911
0,239

587
482

2,944
1,069
3,829

274
8,873
5,235

patient
ction
variab
omiting in recovery (n � 60; dissatisfaction, 15%)
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168 OFFICE-BASED AMBULATORY ANESTHESIA
nd recall of having pain (n � 278; dissatisfaction,
0.9%). Patients who recalled being awake during the
rocedure were more likely to be dissatisfied, while
hose who recalled being awake and unable to com-
unicate had a 10.9% dissatisfaction rate across 541
atients. Remembering nothing of the operation low-
red the dissatisfaction rate to 3.7%. Therefore, the
ost satisfied were patients who remembered noth-

ng of the operation. Somewhat less satisfied were
hose patients who were awake at some time during
he procedure and were able to communicate. Least
atisfied were patients who were awake but could not
ommunicate.
A much larger number of patients (4,036) remem-

ered postoperative instructions, and 96.9% were
atisfied. Of patients who would recommend this
nesthetic to a loved one, 97.2% also reported sat-
sfaction.

Items that were not statistically significant included

Table 2. PATIENT SATISFACTION FORM DATA GROUPE

Study Variable Overall

ample size (%) 20,455 (100)
Memory after anesthesia (Both

pain and instructions
possible)

Pain 695 (3.4)

Discharge instructions 7,116 (34.8)

Neither pain nor instructions 12,914 (63.1)
Memory of operation

Awake, able to communicate 1,899 (9.3)
Awake, unable to communicate 718 (3.5)
Remember nothing 14,855 (72.6)
Missing data 2,983 (14.6)

Satisfaction with anesthetic
Extremely satisfied 16,785 (82.1)
Moderately satisfied 2,504 (12.2)
Neutral 689 (3.4)
Moderately dissatisfied 148 (0.7)
Extremely dissatisfied 68 (0.3)
Missing data 261 (1.3)

Recommend to a loved one
No 154 (0.8)
Not sure 678 (3.3)
Yes 19,375 (94.7)
Missing data 248 (1.2)

Anxious about future experiences
Not anxious 12,521 (61.2)
Somewhat anxious 4,320 (21.1)
Moderately anxious 2,023 (9.9)
Extremely anxious 1,251 (6.1)
Panic stricken 98 (0.5)
Missing data 242 (1.2)

oyle et al. Office-Based Ambulatory Anesthesia. J Oral Maxillofa
ender, intraoral versus extraoral procedure, use of .
remedication, and anesthetic adverse outcomes
vomiting during induction, laryngospasm or bron-
hospasm, respiratory problem, cardiac arrhythmia,
yncope, seizure, neurologic impairment, prolonged
mergence, peripheral vascular injury, and “other”)
ther than vomiting during recovery.
As stated earlier, these complications as a collective

roup were significant. The item on the satisfaction
orm for “neither pain nor instructions remembered”
as dropped from the analysis after crosschecks of

he data revealed it to be invalid.
In response to the high dissatisfaction rate in chil-

ren (10.4%), these rates were also calculated for this
ge group of 0 to 9 years across all types of anesthesia
nd each type individually. The overall rate of dissat-
sfaction was 9.2% of 487 patients. Only 20 patients in
his age group received LA only, of which only one
as not satisfied (P � 1.000). Young patients having
S numbered 92, with 5.4% being dissatisfied (P �

ORDING TO ANESTHETIC TECHNIQUE

ocal
sthesia

Conscious
Sedation

General
Anesthesia or
Deep Sedation

�2

P Value

5 (14.6) 2,548 (12.5) 14,912 (72.9) NA

�.001
2 (9.4) 133 (5.2) 280 (1.9) df � 2

�.001
6 (62.3) 1,197 (47.0) 4,053 (27.2) df � 2

�.001
8 (32.3) 1,276 (50.1) 10,670 (71.6) df � 2

df � 4
�.0011 (20.1) 666 (26.1) 632 (4.2)

0 (0.7) 153 (6.0) 545 (3.7)
7 (2.6) 1,278 (50.2) 13,500 (90.5)
7 (76.7) 451 (17.7) 235 (1.6)

df � 8
�.0016 (75.7) 1,991 (78.1) 12,528 (84.0)

7 (15.6) 415 (16.3) 1,622 (10.9)
6 (4.5) 88 (3.5) 465 (3.1)
7 (0.9) 19 (0.7) 102 (0.7)
9 (0.3) 6 (0.2) 53 (0.4)
0 (3.0) 29 (1.1) 142 (1.0)

df � 4
�.0012 (1.7) 18 (0.7) 84 (0.6)

6 (5.2) 111 (4.4) 411 (2.8)
5 (90.0) 2,401 (94.2) 14,279 (95.8)
2 (3.1) 18 (0.7) 138 (0.9)

df � 8
.0076 (58.0) 1,634 (64.1) 9,151 (61.4)

6 (21.6) 498 (19.5) 3,176 (21.3)
0 (10.7) 254 (10.0) 1,449 (9.7)
5 (5.8) 135 (5.3) 941 (6.3)
1 (0.7) 10 (0.4) 67 (0.4)
7 (3.2) 17 (0.7) 128 (0.9)

2005.
D ACC

L
Ane

2,99

28

1,86

96

60
2
7

2,29

2,26
46
13

2

9

5
15

2,69
9

1,73
64
32
17
2
9

604). These P values compare each group against the
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COYLE ET AL 169
issatisfaction rate for all other ages within that anes-
hetic category and were not significant.

Analysis of the available data based on medications
r drugs identified on the day-of-surgery form resulted

n more than 1,700 different drug regimens. This was
roken down into all categories including local anes-
hetics. Fifty-six combinations each represented 0.5%
r more of the total, with the most common regimen
ccounting for only 3.9%. To obtain more significant
umbers for analysis, we have looked at what we
elieve to be the more common general patterns by
lassification of drugs. All groupings were compared
gainst all other patients (Table 3).

Patients who received LA, any narcotic, and any
enzodiazepine accounted for 11,767 of the 14,770

Table 3. DEEP SEDATION/GENERAL ANESTHESIA DRUG

Study Variable
Di

(and

ample size 62
. Local � narcotic � benzodiazepine
� (not methohexital nor propofol nor
ketamine) versus 3

ll other combinations 58
. Local � narcotic � benzodiazepine
� (methohexital or propofol or
ketamine) versus 47

ll other combinations 14
. Local � narcotic � benzodiazepine
� nitrous oxide � (not methohexital
nor propofol nor ketamine) versus 2

ll other combinations 60
. Local � narcotic � benzodiazepine
� nitrous oxide � (methohexital or
propofol or ketamine) versus 14

ll other combinations 47
. Local � narcotic � benzodiazepine �
nitrous oxide versus 16

ll other combinations 45
. Local � narcotic � benzodiazepine �
(not methohexital nor propofol nor
ketamine) � decadron versus 2

ll other combinations 59
. Local � narcotic � benzodiazepine
� (methohexital or propofol or
ketamine) � decadron versus 27

ll other combinations 34
. Local � narcotic � benzodiazepine
� decadron versus 30

ll other combinations 31

OTE. The targeted drug class for each comparison is italicized an
verall satisfaction and dissatisfaction rate is denoted on the first lin
local anesthetic, a narcotic, and a benzodiazepine.
Abbreviations: A, denotes the base rate; B, adds methohexital, p

eceived nitrous oxide; D, patients from “B” who received nitrous o
s significant at P � .046; F, represents patients from group “A” wh
eceived decadron; H, all patients in “F � G.”

*Statistically significant.

oyle et al. Office-Based Ambulatory Anesthesia. J Oral Maxillofa
atients answering the level of satisfaction question s
n the postoperative form. This group was used as
he base for analysis of addition, or not, of methohexi-
al, propofol, and/or ketamine in the aggregate. Ni-
rous oxide was then added to these 2 groups as a
ariable. The addition of nitrous oxide was minimally
ignificant (P � .046) only when all patients who
eceived this plus a local anesthetic, a narcotic, and a
enzodiazepine were included, regardless of metho-
exital, propofol, and ketamine use. Decadron use
as evaluated in similar fashion and found to have no

tatistical significance across 7,748 patients.
Patients who completed the patient satisfaction

orm on the day of surgery versus at a postoperative
isit both exhibited high rates of satisfaction. The
xact test P value of .080 confirmed lack of statistical

S COMBINATIONS

ed
ral) Satisfied

Exact Test
P Value

%) 14,150 (95.8%)

%) 940 (96.4%)
.362%) 13,210 (95.8%)

%) 10,321 (95.6%)
.107%) 3,829 (96.3%)

%) 514 (96.3%)
.652%) 13,636 (95.8%)

%) 3,864 (96.3%)
.066%) 10,286 (95.6%)

%) 4,378 (96.3%)
.046*%) 9,772 (95.6%)

%) 627 (96.2%)
.775%) 13,523 (95.8%)

%) 6,818 (96.1%)
.109%) 7,332 (95.5%)

%) 7,445 (96.1%)
.071%) 6,705 (95.5%)

generic regimen is compared against all other combinations. The
table. All patient subsets targeted for comparison received at least

l, and/or ketamine for comparison; C, patients from “A” who also
, represents all patients from “C � D” who had nitrous oxide and

eceived decadron; G, represents patients from group “B” who also

2005.
CLAS
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iscussion

The patient satisfaction rate for DS/GA was very
igh, leaving little room for improvement. Certainly,
ttainment of 100% satisfaction would be ideal, but it
s likely that a certain number of patients will always
e dissatisfied, regardless of outcome, although we
ere unable to confirm this in the literature. Patients
ho admitted to being dissatisfied represented an

xtremely low rate of 1.1% for the sample. The small
umber of dissatisfied patients seemed to be a limiting
actor in the utility of much of the analysis. The
ategories rating level of satisfaction with anesthesia
ncluded extreme or moderate satisfaction, neutral
eelings, and moderate or extreme dissatisfaction. For
urposes of this study, we elected to include those
ith neutral feelings in the “dissatisfaction” group.
he theory was that this may represent a polite way

or the patient to express dissatisfaction and in the
rocess gave us a larger number with which to work.
his also allowed us to separate those patients who
ere legitimately satisfied from those who may not
ave been, precluding overestimation of satisfaction.
When evaluating patient satisfaction, one must ac-

ount for the question’s intent and that the subjects
ay not perceive the question or the answer in con-

istent fashion. For example, the best anesthetic for
ny given patient may depend on a subjective assess-
ent of well-being at any given time. This assessment
ay vary significantly from one patient to the next,
aking prediction of satisfaction more difficult. As

tated by Fung and Cohen,15 “using patient satisfac-
ion as an indicator to monitor the quality of clinical
are has potential merit. For patients, satisfaction rep-
esents, at least in theory, an evaluation of the health-
are experience based on their own values, percep-
ions, and interactions with the healthcare
nvironment.” Tong et al2 concluded, after surveying
,730 patients at 24 hours after day surgery, that
issatisfaction with anesthesia is a predictor of global
issatisfaction with ambulatory surgery and that in-
reasing postoperative symptoms 24 hours after sur-
ery is a predictor of dissatisfaction with anesthesia.
his leads one to wonder whether we have evaluated
atient satisfaction with anesthesia, their surgeon, or
ome combination more representative of the entire
mbulatory surgical setting. There were so many po-
ential variables in this study that it is difficult, if not
mpossible, to identify with certainty that any one
ariable was the sole cause of a patient’s satisfaction
r dissatisfaction. In fact, unmeasured variables may
lay a role as well. It is important to remember that
lthough patients were asked to rank their satisfaction
ith the anesthetic, they possibly were ranking their

xperience as a whole. This could mean conscious or

ubconscious inclusion of everything from parking, t
nteraction with staff, and physician rapport, to par-
icipation in decision making. Even if this were so, it
ould seem that in the face of such high levels of

atisfaction, items such as these would only detract
rom satisfaction. For example, Greenwood4 found a
8% dissatisfaction rate with parking in patients un-
ergoing similar types of procedures. A distant sec-
nd in that survey was patient privacy, whereas pa-
ients were most satisfied by the overall attitude of the
linician across all appointments. Items such as these
ust certainly play a role in patient satisfaction, re-

ardless of how the survey questions are asked.16

Review of the data on patient satisfaction across all
types of anesthesia revealed minimal difference in

atient dissatisfaction rates (1.2% LA; 1.1% DS/GA). At
rst glance one might question the benefit of perform-

ng a procedure under any more than LA. Although
nother paper in the Outcomes Project series identi-
es the low complication rate of DS/GA,12 why take
n the potential risks of parenteral and/or inhalation
nesthesia? We contend that the minimal difference
n acceptance between LA and DS/GA is probably
ecause the patients in the latter group selected them-
elves out of having LA only. This occurs during the
reoperative evaluation in combination with the
lanned surgical procedure and a clinical judgment
y the practitioner. Many patients and procedures are
imply not amenable to LA only or even CS. This leads
nto the fact that the surgeons’ perspective has not
een evaluated by this study. We believe that most
urgeons would prefer to perform the majority of
rocedures with a patient at a level of anesthesia at
hich the patient is comfortable and not apprehen-

ive. Of course, this requires significant clinical judg-
ent based on the risk/benefit ratio. In other words,

t is easier, both mentally and physically, to perform
urgery on a patient who is relaxed, completely com-
ortable, and not moving. This is opposed to surgery
n a patient who is awake, anxious, or even panicky.
any surgeons simply would not perform some pro-

edures commonly done with DS or GA under LA
lone.

Because of the large sample size, variables showing
tatistical significance generally had a very small effect
n the 95.8% satisfaction rate. The only variables
ropping the satisfaction rate below the 90th percen-
ile were age less than 10 years, vomiting during
ecovery, remembering pain during the procedure,
nd memory of being awake with inability to commu-
icate during the procedure. Day-of-surgery variables
or which the satisfaction rate was above 97% were
ge greater than 30, ASA Class of 3 or greater, and
bsence of preoperative anxiety.

Vomiting and memory of pain are predictors of
issatisfaction previously documented.7 Few practi-

ioners would argue this and most would not need a
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ublication to verify this finding. Prevention of pain
nd vomiting is advisable for all encounters. However,
or patients less than 10 years of age, this is not as
bvious. The dissatisfaction rate in this age group
rended up through LA, CS, and DS/GA. Notably,
any fewer patients in this age group were treated
ith LA or CS, most likely due to inability to manage

he patient with other lesser levels of anesthesia. It
eems likely that parents or guardians completed the
atisfaction forms for these children (as per the study
rotocol). Could this finding represent the feelings of
he very anxious parent, who has postoperatively
een their child appearing uncomfortable or crying,
r possibly just appearing groggy and confused? From
he practitioner’s perspective, a perfect or nearly per-
ect anesthetic and surgery may appear to be some-
hing completely different for the understandably
nxious parent. Possibly these findings are accurate,
eflecting a lesser outcome in a patient population
hat for many may be more difficult to treat, or it may
eflect a need for increased preoperative discussion
ith the patient and/or parent regarding postopera-

ive expectations. Nevertheless, young age has been
dentified as a risk factor for patient dissatisfaction
nd a more in-depth study might reveal more insight
nto the etiology of the lower satisfaction rates. The

emory of being awake during the procedure is also
risk for dissatisfaction, especially when combined
ith an inability to communicate. Other risk factors

or dissatisfaction found to be statistically significant
ncluded anxiety and the presence of any complica-
ion. With regard to preoperative anxiety, it is inter-
sting that those patients given premedication in an
ffort to alleviate anxiety showed no significant dif-
erence in the satisfaction rate.

Absence of preoperative anxiety is relatively easy to
nderstand as a predictor of patient satisfaction; how-
ver, age over 30 and increased ASA status are less
lear. Possibly patients with increased age have an
ncreased maturity level with regard to expectations
r more likely have experienced other surgical pro-
edures with which to compare this anesthetic. The
rend for less healthy patients to be more satisfied
ith their anesthetic is also unclear. However, as
oted, ASA level did not have a statistically significant

mpact on patient satisfaction when controlling for all
f the other variables listed in Table 1.
Memory of postoperative instructions also predicts

atisfaction but, understandably, less than half of the
atients remembered their instructions. This is an
xcellent reason to give the patient explicit written
ostoperative instructions as well as oral instructions.
he majority of patients did not remember anything
f the operation itself, and this was significant as
redictive of satisfaction. This correlates well with

he goals of DS/GA. Unfortunately, many of these A
ame patients who did not remember postoperative
nstructions also completed the patient satisfaction
orm on the day of surgery. Despite lack of significant
ifferences between patients who completed this
orm on the day of surgery versus at a postoperative
isit, this still casts some level of suspicion on this
ata. Fortunately, the differences were not statistically
ignificant, because dismissal of this data would have
esulted in a large decrease in the number of surveys
ncluded in the analysis. This is a problem that is
ifficult to address when assessing patient satisfaction
or this type of care. Last, when the practitioner can
onvince a patient of the attributes of a particular
nesthetic as the preferred modality, being so correct
hat the patient would then recommend that modality
o a loved one, the practitioner is more likely to have
satisfied patient. The same applies when this modal-

ty results in less postoperative anxiety.
Nitrous oxide use in conjunction with the more

ommon regimens of DS/GA was statistically signifi-
ant by a small margin as a predictor of patient satis-
action. However, the addition of decadron does not
ppear to be statistically significant despite a slight
ncrease in satisfaction. Addition of nitrous oxide may
mprove the rate of patient satisfaction; however, lack
f specific drug regimens and control groups in the
ace of an overwhelming number of medication com-
inations does not allow confirmation of this. At the
ery least, these findings do confirm that nitrous ox-
de and decadron do not have adverse effects on
ostoperative patient satisfaction.
This is one of the largest studies ever conducted in
hich patient satisfaction with office-based ambulatory

nesthesia has been assessed. Patient satisfaction rates
ere excellent, not only with DS/GA but also with all
odalities of anesthesia. This reflects a successful pro-

ess with respect to anesthesia satisfaction as well as
ith the surgeon’s ability to accurately assess patients

nd determine what modality of anesthesia is most ap-
ropriate for the patient given the surgical procedure.
uture research in this area might also look at surgeon
atisfaction with the modality of anesthesia. Identified
redictors of satisfaction or dissatisfaction centering
round pain, memory of the operation, complications
uch as vomiting in recovery, and level of anxiety only
onfirm what most surgeons already believe to be true.
oung age as a predictor of dissatisfaction and older age
s a predictor of satisfaction, as well as increased satis-
action correlated with memory of postoperative in-
tructions, shed light onto variables previously less well
nown. Despite statistical significance, these variations
f an extremely high satisfaction rate are of questionable
linical significance in most cases. The study design is
nsufficient to confirm the significance of nitrous oxide
r dexamethasone as predictors of patient satisfaction.

lthough it seems to verify that there is not an adverse
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ffect on satisfaction, future research in this area may be
arranted.
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