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Abstract

Background The decision about which type of general anesthetic to administer is typically made by the clinical team
without patient engagement. This study examined patients’ preferences, experiences, attitudes, beliefs, perceptions,
and perceived social norms about anesthesia and about engaging in the decision regarding general anesthetic
choice with their clinician.

Methods We conducted a survey in the United States, sent to a panel of surgical patients through Qualtrics
(Qualtrics, Provo, UT) from March 2022 through May 2022. Questions were developed based on the Theory of Planned
Behavior and validated measures were used when available. A patient partner who had experienced both intravenous
and inhaled anesthesia contributed to the development and refinement of the questions.

Results A total of 806 patients who received general anesthesia for an elective procedure in the last five years
completed the survey. 43% of respondents preferred a patient-led decision making role and 28% preferred to share
decision making with their clinical team, yet only 7.8% reported being engaged in full shared decision making
about the anesthesia they received. Intraoperative awareness, pain, nausea, vomiting and quickly returning to work
and usual household activities were important to respondents. Waking up in the middle of surgery was the most
commonly reported concern, despite this experience being reported only 8% of the time. Most patients (65%) who
searched for information about general anesthesia noted that it took a lot of effort to find the information, and 53%
agreed to feeling frustrated during the search.

Conclusions Most patients prefer a patient-led or shared decision making process when it comes to their anesthetic
care and want to be engaged in the decision. However, only a small percentage of patients reported being fully
engaged in the decision. Further studies should inform future shared decision-making tools, informed consent
materials, educational materials and framing of anesthetic choices for patients so that they are able to make a choice
regarding the anesthetic they receive.
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Background

For surgical procedures that require general anesthe-
sia, there are several effective anesthetic options includ-
ing inhaled volatile agents and intravenous agents such
as propofol. However, the decision about which type of
anesthesia to administer is typically made by the clinical
team without patient engagement. While some patient
factors or surgical procedures require the selection of
one option over the other, there are many patients and
types of surgical procedures for which either could be
safely administered. Clinician-led decision making in this
context is likely influenced by a combination of clinician
beliefs and preferences, and lack of patient recognition
about options [1-4]. In addition, clinicians may not have
compelling evidence to support a detailed discussion of
trade-offs between anesthetic agents. In situations of
uncertainty about the best option from a medical stand-
point, patients’ preferences are essential to consider to
support high-quality, patient-centered care plans [5-7].

Studies about patient preferences and concerns about
anesthesia are sparse [8-12], but have shown that
patients are more fearful and anxious about general anes-
thesia compared to local or regional anesthesia [11-13].
Patients have expressed concerns about postoperative
pain, waking up during surgery, not waking up after sur-
gery, permanent disability, and postoperative nausea
and vomiting [8, 9]. The recent National Poll on Healthy
Aging survey reported over 50% of older adults who con-
sidered elective surgery were concerned about pain or
discomfort and difficulties with recovery [14]. It remains
unknown whether or not a specific general anesthetic
technique, total intravenous or inhaled volatile anesthe-
sia, influences the incidence of these common patient
concerns, yet, some studies suggest that patients may
actually prefer inhaled anesthesia over intravenous [12].
If one method of general anesthesia administration were
superior in relation to one or more of these patient con-
cerns, conversations about trade-offs between options
would be essential prior to surgery. These conversations
could support patient-centered decision making and ade-
quate informed consent about anesthesia.

The Trajectories of Recovery after Intravenous Pro-
pofol vs. inhaled VolatilE anesthesia (THRIVE) trial
(NCT05346588 [15],) aims to explore which type of
anesthesia [Propofol total intravenous anesthesia (TIVA)
or inhaled volatile anesthesia] results in a better patient
experience. Understanding which anesthetic outcomes
are most important to patients will ensure patient pref-
erences and perceptions are prioritized in the THRIVE
trial. In addition, this information can inform future
shared decision-making tools and framing of anesthetic
choices for patients.

To complement the THRIVE trial evaluating the clini-
cal and patient-centered differences in experiences with
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total intravenous and inhaled volatile anesthesia, we con-
ducted a survey among patients who had elective surgery
with general anesthesia within the past five years. We
explored patients’ preferences, experiences, attitudes,
beliefs, perceptions, and perceived social norms about
anesthesia and about engaging in the decision regarding
anesthetic choice with their clinician.

Methods

We developed a survey based on the Theory of Planned
Behavior [16—18]. This theory states that attitudes, sub-
jective norms, perceived control and intention can influ-
ence behavior, such as the selection of an anesthesia
type. We used validated outcome measures when avail-
able in order to explore patients’ attitudes, beliefs, per-
ceived social norms, and self-efficacy about anesthesia
choices and about shared decision-making. Questions
were developed based on this theory and from addi-
tional related studies assessing these constructs [19, 20].
A patient partner who had experienced both intravenous
and inhaled anesthesia contributed to the development
and refinement of the questions. This study was deemed
exempt by the Institutional Review Board (IRB) of Wash-
ington University School of Medicine in St. Louis, Mis-
souri (IRB 202,203,072).

Participants and procedures

This survey was sent to a panel of surgical patients
through Qualtrics panels (Qualtrics, Provo, UT) from
March 2022 through May 2022. Qualtrics panels can
provide convenience samples that represent various
demographic groups in the U.S [21]. Participants were
considered eligible if they were United States residents
18 years of age or older who received general anesthesia
for elective surgery in the last five years. If they met eli-
gibility criteria and agreed to continue, the respondents
were then asked to complete the 38-question survey (See
Appendix 1). Participants who met eligibility criteria
and started the survey but either completed the survey
too quickly (in less than 3 min), started the survey after
the planned enrollment number was reached, or did not
complete enough questions were automatically excluded
according to the pre-specified criteria determined with
Qualtrics.

The study was hypothesis-generating rather than
hypothesis-testing. We calculated the sample we would
need to explore our outcomes based on the smallest sam-
ple estimated that would reflect the views of the general
population who experienced elective surgery. With an
annual population size of surgical patients varying from
five to seven million a year, we assumed an incident rate
of elective surgical procedures to be 10-20% over five
years in adult patients. The required sample needed was
664 to provide a confidence level of 95% or 99% and an
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acceptable margin of sampling error varying between
1% and 5% (the smaller the margin of sampling error, the
higher the confidence in the data provided by the survey).
With an estimated 20% margin of incomplete surveys, we
anticipated needing a sample of roughly 800 completed
surveys.

Measures
Attitudes
Preferences for anesthesia, concerns and important fac-
tors that can influence type of anesthesia, were assessed
using Likert Scale questions. The control preferences
scale [22] was used to measure patients’ preferences for
involvement in decision making, ranging from patient-
directed to share to clinician-directed decisions. Previ-
ous surgical feelings about satisfaction and worries were
derived from the National Cancer Institute Health Infor-
mation National Trends 5-Cycle 4 Survey questions [23].
Additional items assessed included questions regard-
ing previous anesthesia experiences because prior expe-
riences with similar situations can influence preferences
[24]. The 11-item Trust in Physician Scale was used to
measure medical trust/mistrust, scored on a 5-point Lik-
ert scale ranging from 1 (strongly disagree) to 5 (strongly
agree). A summary measure of trust is obtained by tak-
ing the unweighted mean of the responses to the 11
questions and transforming that value to a 0-100 scale.
Higher scores reflect greater trust; mean trust scores in
general range from about 45 (lower end of trust) to 83
(higher end of trust) [25, 26].

Beliefs

Questions pertaining to beliefs about anesthesia were
derived from the National Cancer Institute Health Infor-
mation National Trends 5-Cycle 4 Survey questions [23].

Perceived social norms and shared decision making

The collaboRATE measure [27, 28] was used to assess the
degree of shared decision making that occurred. We ana-
lyzed this using the “top score” method as recommended
by the scoring guidelines. Respondents were also asked
what they believed other surgical patients would think
about engaging in the shared decision making process.
Additional questions assessed whether or not the anes-
thesia clinician encouraged them to ask questions and if
the anesthesia clinician made them feel relaxed.

Self-efficacy

The decision self-efficacy scale [29] was used to assess
confidence in making a choice, using 6 of the original
11 questions that were relevant to this study. Additional
questions pertaining to confidence and seeking infor-
mation were derived from the National Cancer Institute
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Health Information National Trends 5-Cycle 4 Survey
questions [23].

Sociodemographic information

Demographic characteristics including age, gender, race,
education, insurance status, and area of residence were
also assessed.

Data analysis

All survey data were entered into a database and pro-
cessed using SAS(R) Proprietary Software 9.4 for WIN-
DOWS (SAS Institute Inc., Cary, NC). The statistical
analysis consisted of a descriptive as well as a bivariate
analysis. Descriptive statistics (frequencies and percent-
ages for categorical variables and mean (SD) for continu-
ous variables and Likert scales) were performed on all
survey variables. Bivariate analyses were conducted to
determine the association of specific respondents’ vari-
ables with their socio demographic grouping, including
age, gender and race. We explored how these attributes
vary by age and gender as past literature suggests that
these demographic characteristics may influence anes-
thetic pharmacokinetics and subsequent patient expe-
riences after receiving general anesthesia [30-34].
Differences by race were explored as racial disparities
may exist pertaining to perioperative complications and
recovery experiences in surgical patients [35-37]. Any
differences found were reported in the results section.
Differences between two groups were tested using Chi-
square statistics for binary variables or unpaired Student
t-test for quantitative variables, appropriately. More than
two groups were assessed for differences with analysis
of variance (ANOVA) using Tukey method for post hoc
analysis. The p-values from these statistical procedures
were adjusted using Bonferroni correction method to
adjust for multiple comparisons. All statistical testing
was two-sided and a p-value <0.05 was regarded as statis-
tically significant. Partially completed questions were not
included in these analyses.

Results

A total of 2,014 respondents entered the survey. Of these,
728 did not meet eligibility criteria and were excluded. Of
the remaining 1286 participants, 806 respondents com-
pleted the survey (Fig. 1. Survey Process). The major-
ity of respondents were between the ages of 18 and
50 years, and had obtained some college training or a
higher degree. Health insurance type and current living
community was similar between respondents (Table 1.
Demographics).
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Assessed for eligibility
N=2,014

v

Invited to complete survey
N=1,286

Analyzed
N=806

Fig. 1 Survey Process

Attitudes

Preferences for anesthesia: important factors

Respondents reported several factors that were impor-
tant to them when deciding between two types of anes-
thetics. Ensuring that the type of anesthesia they receive
works properly and does not cause them to wake up dur-
ing surgery and does not cause nausea or vomiting after
waking up were categorized as important or very impor-
tant to 85% and 77% of respondents. These factors also
had the highest mean likert scores overall [4.5 (0.90) and
4.1 (0.97), range 1-5]. (Fig. 2. Important Factors when
deciding between two different types of anesthetics;
important factors were explored based on the Theory of
Planned Behavior and past literature; [16—20]).

When comparing by age, respondents>50 years old
had statistically significantly higher mean likert scores for
the following importance factors compared to those<50
years old: do not wake up during surgery and does not
make you feel groggy or confused. Conversely, respon-
dents<50 years old had higher mean likert scores forthe
anesthetic contributes least to climate change. (Table 2.
Important factors assessed by Age with statistically sig-
nificant results). Higher mean likert scores were also
notable for White respondents in comparison to Black or
other races and ethnicities with regards to not waking up
and not causing nausea and vomiting. White respondents
had the lowest mean likert score for contributions to cli-
mate change (Table 3. Important factors assessed by Race
with statistically significant results). When comparing
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Excluded N=728
Under 18 years old
Did not have an elective surgery in the last
five years
Did not receive general anesthesia

Excluded N=480
Completed too quickly (83)
Reached planned enrcllment number (228)
Did not complete enough questions (169)

these factors by gender, no notable differences were
found.

Preferences for anesthesia: concerns

A total of 75% of respondents were concerned or
extremely concerned about waking up in the middle of
surgery and 70% were concerned or extremely concerned
about pain with mean likert scores of 4.2 (1.15) and 4.0
(1.08), range 1-5. (Fig. 3. Concerns Regarding Experi-
ences with General Anesthesia). When comparing con-
cerns by age, gender and race, no differences were found.

Preferences for shared-decision making

When asked about the degree of agreement or disagree-
ment regarding the importance of being included in the
decision to choose inhaled or intravenous anesthesia
during surgery with 1=strongly disagree to 5=strongly
agree, respondents had an overall mean score of 4 (1.0).
No differences by age, gender or race were found.

Based on the control preferences scale, 346 (43%)
respondents prefer that the role be patient-led, 225
(28%) prefer shared decision making and 235 (29%) pre-
fer this to be a physician-led process. When assessed by
age, more respondents<50 years of age prefer this pro-
cess to be patient-led (46%) compared to those>50 years
old (33%, p=0.0014). Similarly, more Black respondents
(55%) prefer a patient-led role compared to White (39%)
or other races (45%, p value for the F statistic=0.006).
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Table 1 Demographics

Demographic Variable N (%)
Gender
Male 409 (50.7)
Female 392 (48.6)
Non-binary 5(0.6)
Age
18-35 years 351 (43.6)
36-50 years 275(34.1)
51-65 years 123 (15.3)
65+years 57(7.1)
Race and Ethnicity (select all that apply)
White or Caucasian 551 (68.4)
Black or African American 141 (17.5)
Hispanic 81 (10.1)
Asian 25@3.1)
American Indian or Alaska Native 15(1.9)
Multi-Racial 9(1.1)
Native Hawaiian or Pacific Islander 3(04)
Other 61(76)
Prefer not to answer 1(0.1)
Education
Less than high school 5(0.6)
Some high school 22(2.7)
High school diploma or GED 218 (27.1)
Some college or technical training 246 (30.5)
A college degree 243 (30.2)
A graduate or professional degree 71(8.8)
Prefer not to answer 1(0.12)
Health Insurance
Medicaid 243 (30.2)
Medicare 164 (20.4)
Private Insurance 316 (39.2)
No Insurance 58(7.2)
Other 19(24)
Prefer not to answer 6(0.7)
Current Living Community
Rural 213 (26.4)
Urban 29 (36.2)
Suburban 300(37.2)
Prefer not to answer 1(0.1)

The preference for shared-decision making did not dif-
fer by age or race. No differences between genders were
found.

The mean of the responses to the 11 Trust in Physi-
cian questions was 72 [12.5, range from 0 (no trust) to
100 (complete trust)]. Respondents who preferred a
physician-led role in decision-making had a higher Trust
in Physician score of 74.6 (12.8) compared to those that
preferred a patient-led role, 70.0 (11.44), p value for the
F statistic<0.0001 suggesting the shared-decision making
roles are influenced by trust in physician.

Previous surgical and anesthesia experiences & feelings

When asked specifically about negative experiences,
respondents reported 1,018 negative experiences after
receiving anesthesia. Of these, feeling groggy or con-
fused (37%) and nausea and/or vomiting (19%) were
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the most common (Fig. 4. Previous Surgical/Anesthesia
Experience).

When assessing these experiences by gender, more
female patients (119, 30.4%) compared to male patients
(73, 17.8%) experienced nausea and vomiting (p<0.001)
and reported feeling groggy or confused when waking up
(196, 50% vs. 175, 42.8%; p<0.007). Interestingly, all expe-
riences except for memories of waking up during surgery
were reported more commonly in respondents <50 years
old (See Table 4. Previous Surgical/Anesthesia Expe-
riences assessed by Age). No differences in race were
found.

The majority of respondents reported feeling satis-
fied or very satisfied (77.4%) with their recovery experi-
ence (3.0 (0.77), range 1-4) and had a good to excellent
(83.1%) feeling of well-being after surgery (3.4 (1.0), range
1-5).

A total of 347 (43%) respondents reported feeling mod-
erately to extremely worried about receiving general
anesthesia [3.1 (1.3), range 1-5] prior to their procedure.
Respondents>50 years of age had a higher mean worry
score than those<50 years old [3.2 (1.25) versus 2.7 (1.4),
p<0.0001] as did female respondents compared to male
[3.2 (1.2) versus 2.9 (1.4), p<0.0001]. White respon-
dents had a lower mean score of 2.99 (1.3) compared to
Blacks [3.3, (1.33)] or other races [3.4 (1.2), p value for F
statistic=0.0013].

Beliefs

Half of respondents believe that the level of anesthe-
sia clinician experience (54%), dose of anesthesia (53%)
and duration of administration (50%) impact whether a
patient will have a good experience after receiving gen-
eral anesthesia.

When respondents were asked questions about gen-
eral anesthesia, 39.5% believed that both types of anes-
thesia are safe to administer. They did not think nausea
or vomiting, a feeling of general well being, or a quicker
time to recovery was associated with one type over
another. They believe that intravenous is more commonly
given than inhaled. About 40% of respondents thought
inhaled anesthesia was associated with a higher incidence
of intraoperative awareness and was more likely to con-
tribute to climate change (Table 5. Beliefs about General
Anesthesia).

Perceived social norms and shared decision making
Shared-decision making

When asked if the clinicians who administered anesthesia
included them in the decision to choose inhaled versus
intravenous anesthesia, a total of 311 (40%) respondents
stated they were not included at all [2 (1.1), range 1-4].
When comparing the mean score by age, it was lower
in respondents>50 years old [1.9 (1.1)] compared to
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Not
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Item Neutral  Somewhat Important Very

Mean (SD) Important Important Important
Do not wake up during surgery 1%(9)  6%(d9) 16% (127) 31% (250) 6% (371)
4.5 (0.90) L
Does not cause nausea or vomiting 1% (6) 5% (40) 9% (72) 17% (136) 68% (552)
4.1(0.97)
Allows you to return to work/household activities quickly 2%(18) 8% (61) 18% (147) 34% (272) 389% (308)
4.0 (1.0) L
Allows you to leave the hospital faster 3%(25) 8% (65) 20% (161) 30% (245) 38% (310)
3.9(1.1) £ !
Allows you to sleep better during recovery period 13%(22) 8%(65) 20% (161) 34% (274) 345 (271)
3.9(1.1) L 1
Allows you to be more physically active during recovery period 2% (35)- 125 (93) 21% (167) 23% (254) 32% (257)
3.8 (1.15) ‘
Does not make you feel groggy or confused '
3.8(11) 12%(20)  12%(96) 22% (176) 33% (270) 30% (244)
Least expensive opti ‘.
3.2 (1_3’;" EOE00 9% (73) 129% (93) 245 (191) 26% (209) 30% (240)
Contributes the least to climate change 20% (164) 28%(222) 245% (195)

3.4(1.3) 10% {83)

Fig. 2 Important Factors When Deciding Between Two Types of Anesthesia

18% (142)

N= 806; Determined by respondents on a 5-point Likert scale, where 1 = not important, 2= neutral, 3=somewhat important, 4=important, and 5 = very

important

Table 2 Important factors assessed by Age with statistically
significant results

Table 3 Important factors assessed by Race with statistically
significant results

Age<50 Age>50 P
years years value*
Mean Mean
(SD) (SD)
Do not wake up during surgery 44(095) 46(0.71) 0.006
Does not cause nausea or vomiting 41099 43(089 0078
Does not make you feel groggy or 37(1.09) 40(1.03) 0012
confused
Allows you to leave the hospital faster 3.9 (1.11) 4.1 (1.00)  0.054
Least expensive option 3.6(1.23) 33(140) 0.060
Contributes the least to climate 35(1.25) 3.0(1.40) <0.001

change

* Bonferroni corrected P values were calculated with the unpaired Student’s
t-test

those<50 years old [2.3 (1.1), p=0.0001]. Similarly, it
was lower in White respondents [2.0 (1.1)] compared to
Blacks [2.5(1.0)] and other races [2.3 (1.1), p value for the
F statistic<0.0001]. No differences between gender were
found.

When assessing shared decision making behav-
iors, a total of 7.8% participants reported the highest
score across all three collabo-RATE items indicating
that shared decision making about anesthetic options

White Black Other P
Mean Mean Mean value*
(SD)  (SD)  (SD)
Do not wake up during surgery 4.6 4.1 4.2 <0.001
(0.76)  (1.06) (1.11)
Does not cause nausea or vomiting 4.2 39 4.1 0.018
092) (1.12)  (0.99)
Contributes the least to climate 32 37 34 0.024
change (1.32) (119 (1.29)

*Bonferroni corrected P value for the F statistic

rarely occurred. Despite these low scores, a total of 590
(73.2%) respondents stated that their anesthesia clini-
cians encouraged them to ask questions and 671 (83.3%)
stated the anesthesia clinician made them feel relaxed.
More respondents<50 years old stated anesthesia clini-
cians encouraged them to ask questions compared to
those>50 years of age (75% versus 67%, p=0.03). No dif-
ferences in gender or race were found.

When respondents were asked whether or not they
agree that most surgical patients want to know more
about anesthesia options, 697 (86%) agreed or strongly
agreed [mean score 3.17 (0.71), range 1-4]. Similarly,
700 (86%) agreed or strongly agreed that most surgical
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| | ||
Item Not Neutral  Somewhat Concerned Extremely
Mean (SD) Concerned Concerned Concerned
Waking up in the middle of surgery 159 (120) 205 (164) 55% (442)
4.2(1.15) '
Pain level (during or after surgery) 19% (151) 319 (253) 39% (316)

4.0 (1.08)

Being unable to wake-up after surgery
3.9(1.20)

Level of experience of anesthesia clinician
3.8(1.13)

Unexpected need for hospitalization or ICU stay
3.8(1.16)

Functioning below your normal physical activity level
3.6(1.72)

Feeling “foggy” or experiencing altered mental state
3.5(1.72)

Fig. 3 Concerns Regarding Experiences with Anesthesia

28% (227)
209% (158) 33% (264)
21% (171) 319% (246)
28% (223) 28% (227)
28% (222) 29% (235)

N= 806; Determined by respondents on a 5-point Likert scale, where 1 = not concerned, 2= neutral, 3=somewhat concerned, 4=concerned, and 5 =

extremely concerned

patients would feel comfortable engaging in the decision
process to select inhaled or intravenous anesthesia [mean
score 3.19 (0.71), range 1—4]

Self-efficacy

Confidence in decision-making

Using a modified version of the decision self-efficacy
scale, respondents had an overall mean score of 76.6
(15.9). When comparing this score by gender, age and
race, no differences were found.

Confidence in information seeking

When respondents were asked if they had ever looked for
information about general anesthesia, 384 (47.6%) stated
yes. Of these 384 respondents, there were a total of 585
places they searched; online websites (412, 70%) were
most commonly sought. Seeking in person or telephone
discussions with a healthcare team member (52, 9%) and
printed pamphlets (3, 0.5%) were rare. In addition, 248
(65%) of these patients agreed that it took a lot of effort
to get the information they needed [2.2 (0.98), range 1-4]

Experiences After Receiving General Anesthesia

| |
Memories of waking upduring surgery

|
82 (8.1%)

Difficulty returningto work or usual activities - 112 (11.0%)

nabiliytosieepwell [ NG 130

Inability to be as physiclly active asyou were _ 142 (13.9%)

during thefirst week of your recovery period ‘ ‘

0 50

I

100 150 200 250 300 350 400

Fig. 4 Previous Surgical/Anesthesia Experiences
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Table 4 Previous Surgical/Anesthesia Experiences assessed by

Age
<50Yrs >50Yrs P
(n=626) (n=180) Value*
n (%) n (%)
Feeling groggy or confused whenyou 315 (50.3) 61(33.9) <0.001
woke up
Nausea and/or vomiting 169 (27.0) 24(13.3) <0.001
Inability to be as physically active as 123(196) 19(106) 0.030
you were at baseline during the first
week of your recovery period
Inability to sleep well during the first 101 (16.1) 12 (6.7) 0.006
week of your recovery period
Difficulty returning to work or usual 101 (16.1) 11 (6.1) <0.001
home activities
Memories of waking up during 67(10.7)  15(8.3) 1.000

surgery

* Bonferroni corrected P values were calculated with the unpaired Student’s
t-test

Table 5 Beliefs about General Anesthesia

Intrave- Inhaled Bothare Un-
nous (IV), gas, equal, n sure,
n (%) n (%) (%) n
(%)
Characteristics of Anesthesia Type
Safer 220(27.3)  161(20.0) 318(39.5 107
(13.3)
More Nausea/Vomiting 204 (25.3)  237(294) 206 (256) 159
(19.7)
More likely to lead to 221(27.4) 227 (282) 213(264) 145
a feeling of general (18.0)
well-being
More likely associ- 240 (29.8)  252(31.3) 174(21.6) 140
ated with quicker time to (17.4)
recovery
Most commonly given 343 (426) 217 (269) 174(216) 72
(8.9)
Higher risk of intraopera- 172 (21.3) 306 (38.0) 161 (20.0) 167
tive awareness (20.7)
More likely to contribute 100 (124) 322 (40.0) 103(12.8) 281
to climate change (34.9)

and 205 (53%) agreed to feeling frustrated during the
search [2.4 (0.99), range 1-4].

When stratified by age, significantly more respon-
dents<50 years old searched for information compared
to those>50 years (394, 56% versus 35, 19.4%; p<0.001).
Patients>50 years also had higher mean scores for effort
amount [2.6 (0.91) vs. 2.1 (0.98), p value=0.005] and feel-
ings of frustrations [2.8 (0.98) vs. 2.4 (0.99), p value=0.04]
during their search than those <50 years old. No differ-
ences were found when stratified by race or gender.

Discussion

Although there are some known advantages and dis-
advantages of propofol TIVA and inhaled volatile anes-
thesia [38—42], there are gaps in the evidence about the
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recovery experiences and safety-related aspects of the
general anesthetic techniques. In most cases, there is not
a clear superior option from a clinical perspective, out-
side of known, rare contraindications such as allergies to
propofol or malignant hyperthermia and severe postop-
erative nausea and vomiting with inhaled volatile agents.
Thus, both clinician and patient preferences are central
to the decision. Shared decision making involves engag-
ing patients with evidence-based information, eliciting
preferences (including preferences for involvement in the
choice), and deliberating on a decision together, before
making a final choice based on the evidence and patients’
goals and preferences [43].

In this cohort of 806 patients who received general
anesthesia for an elective procedure in the last five years,
respondents indicated that they want to be engaged
in the decision of which anesthetic agent they receive.
More respondents in this study prefer for this decision
to be patient-led than physician-led or a shared respon-
sibility, which is consistent with previous studies assess-
ing patient preferences for decision making [43-46].
Respondents that preferred a patient-led role had lower
mean Trust in Physician scores suggesting that trust in
anesthesia clinicians may influenced shared-decision
making role preferences. Although anesthesia clinicians
made respondents feel relaxed and encouraged them to
ask questions, most respondents were not included in the
decision to choose inhaled versus intravenous anesthesia
for their procedure. Older respondents (>50 years) and
White respondents were less likely than younger adults
and other races to feel included highlighting the possibil-
ity of age and racial disparities occurring during the deci-
sion making process.

Only 7.8% reported engaging in full shared decision
making about anesthesia. Respondents were confident
in their ability to obtain information and discuss choices
and concerns with clinicians, likely influencing their pref-
erence to be engaged in the decision making process.
However, obtaining this information was not always easy.
The most commonly searched source for information
about general anesthesia in our study was the internet
and the process took a lot of effort, leading to frustra-
tion. This finding highlights the need for clear and eas-
ily accessible patient facing online educational materials
that can facilitate a patient’s ability to engage in the anes-
thesia decision process. More respondents<50 years
old compared to those>50 years old searched online for
information in our study highlighting that information
search strategies may differ by age. Similarly, a previous
survey noted that only 28% of adults ages 50—80 years old
who were considering elective surgery used the internet
to find information about their surgery [47]. Addition-
ally, older patients in our study felt it took more effort to
find information they needed and felt frustrated during
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the process when compared to younger patients. In order
to meet the needs of patients of all ages seeking general
anesthesia information from varying sources, it is impor-
tant that patient-facing educational material be created
and accessible.

Several preference factors pertaining to general anes-
thetic types were identified. Intraoperative awareness,
pain, nausea, vomiting and quickly returning to work
and usual household activities were important to respon-
dents. These findings are similar to previous studies
assessing patients’ anesthesia related fears [9, 48-50,
47]. In addition, age and race may also influence fac-
tors important to patients. In our study, older respon-
dents (>50 years) were more concerned than younger
respondents about intraoperative awareness, nausea or
vomiting, or feelings of confusion or grogginess. They
also emphasized the importance of leaving the hospital
quickly, compared to those<50 years old. Conversely,
cost and the impact on the environment were factors
more important to those <50 years old. These differences
could help anesthesia clinicians consider specific patient
groups and preferences when discussing anesthetic
choice.

When reflecting on their previous anesthesia expe-
riences, respondents in this study reported an overall
positive experience and were satisfied with their recovery
experience. Notably, respondents>50 years old, females
and those of races other than White or Black worried
more about receiving general anesthesia compared to
younger respondents, males, White or Black respon-
dents. These groups may require further reassurance or
preoperative discussions aimed at understanding and
alleviating reasons for concern.

Overall, most respondents reported that after receiv-
ing general anesthesia, they felt groggy or confused
and experienced nausea and/or vomiting. More female
patients compared to male patients experienced nausea
and vomiting and reported feeling groggy compared to
males. This is consistent with previous literature sug-
gesting females have a higher risk for postoperative nau-
sea and vomiting and poorer quality of recovery [30-32,
51]. Interestingly, all experiences except for memo-
ries of waking up during surgery were more commonly
reported in patients<50 years compared to those>50
years. Although this may seem contradictory to what one
might assume, it is important to note that we did not take
into consideration the type of surgery and other patient
factors that could influence patient experiences in this
survey.

Although feeling groggy or confused when waking up
and experiencing nausea and/or vomiting was common
overall, these factors were not the most commonly cho-
sen importance factors. Instead, it was important that the
type of anesthesia received does not cause them to wake
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up during surgery. Similarly, waking up in the middle
of surgery was the most commonly reported concern,
despite this experience being reported 8% of the time.
Reports of possible and definite intraoperative awareness
incidence ranges from 0.001 to 0.32% in retrospective
studies, meta analyses and randomized controlled trials
with general anesthesia [52-61]. Although this complica-
tion is rare, it is still very concerning to patients. In this
cohort of surgical patients, previous experiences did not
necessarily drive their preferences. It remains unclear
whether TIVA or inhaled anesthesia is safer with regard
to intraoperative awareness incidence, despite 40% of
respondents in this study believing it to be more common
with inhaled anesthesia. Previous reports, aimed at clini-
cians, highlight the importance of ensuring appropriate
administration of anesthesia and receiving adequate edu-
cation pertaining to administration techniques in order
to prevent important safety concerns such as intraopera-
tive awareness [2, 52—61]. Of note, patients in our study
also recognize that clinician controlled factors including
anesthetic dose given, anesthetic duration, and clinician
experience may impact a patient’s experience.

The findings of our study should be interpreted in the
context of a few study limitations. When comparing our
study with the results of previous studies [9, 48-50] it
is important to note that methodological aspects differ,
including specific attributes and answer choices exam-
ined, instruments used to examine questions, and vary-
ing statistical analyses and presentations of results. In
addition, although there was a statistically significant
difference in the relationship between trust and prefer-
ences for shared decision-making, trust was reasonably
high for both those who preferred and did not prefer high
engagement in decisions. However, when we reviewed
other studies on trust in physicians, many describe small
differences as meaningful because most patients will
not want to say they do not trust a physician at all, hav-
ing placed care in their hands [25]. Mean trust in general
ranges from about 45 (lower end of trust) to 83 (higher
end of trust), consistent with our study. Moreover, given
the relatively high number of those reporting awareness
during surgery, it is possible that some had regional or
sedation anesthesia rather than general anesthesia [62]. It
is also possible that patients reported awareness based on
memories that occurred around the time of surgery, such
as after waking up in the operating or recovery room, but
not during the surgery itself. Previous studies empha-
size the importance of further questioning and expert
review to determine whether or not definite intraopera-
tive awareness with recall has occurred [53, 63]. Future
work should explore experiences of awareness during
surgery in more detail. Despite these acknowledged limi-
tations, intraoperative awareness, not waking up, nau-
sea and vomiting, and pain are still common concerns
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experienced by patients undergoing surgery with general
anesthesia.

Conclusions

For those that were involved in the decision, it is unclear
if they were able to make an informed choice since trade-
offs between each option have not been fully elucidated.
This emphasizes an important call to action and imme-
diate necessity to study patient experiences in a rigorous
manner in order to take the first steps in being able to
provide patients with the information they need to make
a choice. This could initiate the process of narrowing the
gap between patient and anesthesia clinician shared deci-
sion making. The upcoming THRIVE trial will explore
which type of anesthesia (Propofol TIVA or inhaled
volatile anesthesia) results in a better patient experience
(NCT05346588). If one type of anesthesia was shown
to be superior with regards to recovery experiences and
intraoperative awareness, mitigation of common patient
fears could occur. In addition, the information from this
trial can inform future shared decision-making tools,
informed consent, and educational materials and fram-
ing of anesthetic choices for patients. Key outcomes are
important to stakeholders in the informed consent pro-
cess including knowledge, decision-making, commu-
nication, trust, and process [64]. Such a transformative
approach to care can immediately impact the care experi-
ence for millions of people worldwide.
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