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BACKGROUND: An increasing focus of health care quality is the assessment of patient-reported
outcomes, including satisfaction. Because anesthesia care occurs in the context of periopera-
tive surgical care, direct associations between anesthetic management and patient experience
may be difficult to identify. We analyzed anesthesia-specific patient satisfaction survey data
from a large private practice group to identify patient, procedure, and anesthetic-specific predic-
tors of patient satisfaction with their anesthesiologist, measured via responses to a validated
patient satisfaction survey instrument. We hypothesized that some factors governing satisfac-
tion with an anesthesia provider are beyond their ability to control.

METHODS: We retrospectively reviewed responses to the Anesthesia Patient Satisfaction
Questionnaire (APSQ), administered online to patients cared for by US Anesthesia Partners,
a multistate anesthesia group practice. The APSQ focuses on patient satisfaction with their
anesthesiologist and patient-reported outcomes and is administered after discharge. Responses
from May to November 2016 were aggregated, and relationships between responses and patient,
procedural, and clinician-related factors were assessed using multivariable logistic regression.
RESULTS: Out of 629,220 adult patients cared for during the study period, 51,676 responded
to the survey request for a 9.3% overall response rate for patients. Nonresponders were slightly
older and more likely to be male than responders. After multivariable regression, no patient or
procedural factor was associated with patient rating of their anesthesiologist. However, >55
years of age, inpatient (versus outpatient) setting, and nighttime surgery (between 6 pv and 6 Am)
were associated with lower scores on other satisfaction questions.

CONCLUSIONS: Our data suggest that some factors governing satisfaction with an anesthesia
provider are beyond their ability to control. Further work is needed to identify elements of patient
satisfaction with their anesthesiologist and to optimize these aspects of perioperative care.
(Anesth Analg 2019;129:951-9)

KEY POINTS

- Question: What factors predict patient satisfaction with their anesthesiologist and the anes-
thesia experience?

- Findings: In a large database of patient satisfaction survey data, factors in addition to anes-
thesiologist behavior such as age, outpatient versus inpatient setting, time of surgery, and
type of anesthesia independently affected patient satisfaction with their anesthesiologist.

- Meaning: Incentive programs based on patient satisfaction with their anesthesiologist should
adjust for factors outside their direct control.
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programs such as Physician Compare.! Patient experience
surveys now comprise 30% of the Medicare Hospital Value-
Based Purchasing Program,? highlighting the importance of
patient satisfaction to government payers. Evaluations of
the patient experience involve both surveys of patient sat-
isfaction and assessments of specific interactions with the
health care system.>*

Of the survey tools for assessing the patient experience,
the Hospital Consumer Assessment of Healthcare Providers
and Systems (HCAHPS) is the most widely used.’ This vali-
dated, 32-question tool is required by the US Affordable Care
Act of 2010, has a 27% response rate among the sample of
patients surveyed, and results have been publicly reported
since 2008.° However, the HCAHPS tool does not focus
specifically on the perioperative period and provides little
feedback on the role of the anesthesiologist in the patient
experience.” The American Society of Anesthesiologists
(ASA) likewise notes that no widely validated tool exists for
assessing patient satisfaction with anesthesia care.®
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Factors Associated With Anesthesiologist Patient Satisfaction

Because anesthesia care occurs in the context of perioper-
ative surgical care, associations between anesthetic manage-
ment and patient satisfaction may be difficult to separate
from surgical, hospital, and other factors affecting the peri-
operative experience. Factors associated with improved
perioperative patient satisfaction have included quality of
recovery, having caregivers smile, controlling postopera-
tive pain, and informing patients about the billing process,
whereas surgery late in the day has been associated with
patient dissatisfaction.”?

Studies of satisfaction with overall anesthesia care in
non-US settings suggest inconsistent effects of patient age,
sex, and ASA physical status (PS)."'3 The effect of anes-
thesia type on patient satisfaction is also uncertain. While
a 2017 Belgian study found that ambulatory patients who
received regional anesthesia (RA) were more satisfied com-
pared to those who received general anesthesia (GA), a
2017 multicenter Saudi Arabian study found the opposite
effect.’314

An important aspect of interpreting patient satisfaction
surveys is clarifying the contribution of the anesthesiolo-
gist. To address this issue, we retrospectively reviewed a
convenience sample of anesthesiologist-specific patient sat-
isfaction survey data from a large multicenter private prac-
tice group. We sought to identify patient, procedure, and
anesthetic-specific factors that were associated with patient
satisfaction with their anesthesiologist and hypothesized
that, after adjustment, some factors governing satisfaction
with the anesthesia provider would be beyond their direct
control.

METHODS

Setting and Participants

Because all data were deidentified, this study was reviewed
by the University of Chicago Institutional Review Board
and judged exempt from written consent. We retrospec-
tively reviewed patient satisfaction quality data from US
Anesthesia Partners, a large national anesthesia company.
Anesthesia teams relevant to the database included anes-
thesiologists and Certified Registered Nurse Anesthetists
(CRNAs), and, in some cases Certified Anesthesiologist
Assistants (CAAs), anesthesia residents, or student nurse
anesthetists. Patients who had surgery or a procedure
requiring anesthesia at one of the participating sites were
surveyed regarding their experience after discharge if they
had not opted out preoperatively. Patients <18 years old
were excluded.

The primary outcome was the relationship between
patient, procedural, and anesthetic factors and answers
to survey questions pertaining to patient satisfaction. We
examined the relationship between patient satisfaction and
factors potentially controllable by the anesthesiologist such
as anesthesia type and those not controllable by the anesthe-
siologist such as patient age and sex, surgery start time, and
inpatient (versus outpatient) setting.

The satisfaction survey instrument was the 27-point
Anesthesiologist Patient Satisfaction Questionnaire (APSQ).
The APSQ was created to be consistent with ASA Patient
Satisfaction Recommendations® and was administered via
the web-based SurveyVitals company (Springtown, TX).
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The survey focused on patient satisfaction with their anes-
thesiologist and contained 5-point Likert items, yes/no
items, and open-ended questions (Supplemental Digital
Content, Appendix 1, http://links.lww.com/AA/C839).
Questions 2-8 and 10 centered on the patient interaction
with their anesthesiologist. The survey also contained ques-
tions focused on self-reported anesthesia outcomes such
as pain, nausea/vomiting, and unpleasant memories. The
APSQ has been validated as internally consistent with a
Cronbach o of .86.1

Data Collection

After discharge from the hospital, patients with valid
contact information were sent an email or text message
according to their preoperatively declared preference that
directed them to a website hosting the APSQ survey. Survey
responses were then aggregated into a larger data set con-
taining deidentified patient demographic information and
ASA PS. Demographic data were collected from billing
records and included patient age, sex, zip code of residence,
type of procedure (per Current Procedural Terminology
[CPT] code), type of anesthesia, procedural location, date,
and time of surgery. To assign anesthesia type, a General >
Regional > Sedation hierarchy of types was applied. Thus, a
patient receiving GA and a nerve block would be classified
as GA, and a patient receiving RA and sedation would be
classified as having received RA. Most surveys were filled
out between 7 and 14 days after the procedure. Surveys col-
lected between May and November 2016 were included in
our analysis because the survey instrument had not been
fully functional during the first 4 months of the year, and
survey return rates were thus lower and less consistent.

Statistical Analysis

Statistical analyses were performed in Stata 14 (StataCorp,
College Station, TX). Adults with a known anesthesia type
who answered at least 1 survey question were included in
the study. Patient age was dichotomized at the median into
2 categories (18-54 years old and >55 years old). Procedural
location was classified by the survey tool as outpatient,
inpatient, or a physician’s office. Because of the low num-
ber of office procedures, office and outpatient procedural
locations were grouped together. Because nearly all patients
were from the Southern United States (defined using 2012
US Census terminology), survey data from other regions of
the country were excluded from the study.!® Patients who
answered “no” to the question “did you remember enough
about your recent procedure” were also excluded.

ASA classes were analyzed separately except for ASA
PS IV and V categories, which were combined due to low
patient numbers in the ASA PS V group. The primary anes-
thesia type for each anesthetic was classified as “general”
(including total intravenous anesthesia), “sedation” (moni-
tored anesthesia care), and “regional” (including epidural,
spinal, or nerve block). Anesthetic combinations (GA and
RA) were resolved using the hierarchy described above.
Information about the type of procedure was extracted from
the primary CPT surgical code associated with the proce-
dure and grouped by CPT code for analysis. Income data for
each patient were estimated using the median household
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income for the patient’s zip code, which was obtained from
2015 Internal Revenue Service (IRS) Individual Income Tax
Statistics."”

Likert scale answers were dichotomized as described
previously to allow multivariable regression analy-
sis.’® “Strongly agree” and “Agree” responses were col-
lapsed together, and “Strongly disagree,” “Disagree,” and
“Neutral” responses were collapsed together. Responses
to the question “Please rate your anesthesiologist” were
dichotomized so that scores of 4 and 5 were interpreted as
“Satisfied” and 1-3 were interpreted as “Not satisfied.”

To adjust for time of day, we divided cases into 3 groups
by procedure start time: 6 Am to 12 pm, 12 PM to 6 PM, and
6 PM to 6 aM. This approach has been used previously to
analyze start times for procedural interventions.!

To compute confidence intervals (Cls) on response rates,
the Clopper-Pearson exact test was used. The Spearman
rank order correlation test was used to assess correla-
tion between answers to patient satisfaction questions. To
address our primary outcome, we performed univariate
logistic regressions for each satisfaction question to compare
responses by primary anesthesia type, patient demographic
characteristics, ASA PS, and procedure type. Significant
independent predictors were entered into multivariable
regression models, and anesthesia type, patient age, sex,
place of service, ASA PS, procedure type, estimated house-
hold income, and scheduled procedure start time were
included in the final models. Collinearity between potential
predictors was assessed by assessing the variance inflation
factor (VIF) for each independent predictor and removing
those with VIF values >5. We did not include direct mea-
sures of procedure complexity or postoperative surgical
complications as independent predictors because these data
were not available.

To assess the impact of self-reported outcomes on anes-
thesiologist rating, we performed a multivariable logistic
regression for outcome questions with response rates over
50% as independent predictors and the question “Please
rate your anesthesiologist” as the dependent variable. All
models were adjusted for multiple comparisons using the
sequential Holm-Bonferroni correction, and P < .001 was
considered significant.? Goodness of fit was tested using
the Hosmer—Lemeshow test.

Statistical Power

Because our study involved a larger N than most prior pub-
lished studies on patient satisfaction, we expected to have
sufficient power to identify relationships between factors
similar to those in previous studies.!®!* To minimize the
reporting of small, clinically nonrelevant relationships, we
set an adjusted P value of .001 as statistically significant.

RESULTS

Survey Characteristics

During the 7-month study period, 672,117 patients received
anesthesia care from US Anesthesia Partners and were thus
eligible to receive a survey. Of the surveys returned, 39,124
patients under 18 years old (5.8%) were excluded because
the survey format differed for patients <18 years old. Of the
adult patients who returned the survey, 3773 were excluded
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Figure 1. Patient flow diagram including exclusions and inclusions.

due to missing data on anesthesia type. Of the remaining
surveys, 51,974 patients answered at least 1 question. After
excluding patients not from the Southern United States,
51,676 patients were included in analyses for an overall
sample rate of 9.3%. Of the 51,676 encounters, 2187 (4.2%)
occurred on the weekend. A flow diagram of patient inclu-
sions and exclusions is provided in Figure 1.

Responders differed slightly from nonresponders both
demographically and with respect to aspects of their peri-
operative care (Table 1). Specifically, responders were more
likely to be younger, female, have a lower ASA PS, have had
outpatient surgery, not have had GA, and have had surgery
during the day (6 AM to 6 PMm).

In the surveys returned, response rates also differed by
question. Of the 8 Likert questions focused on patient sat-
isfaction, 2 (“Your anesthesiologist ensured your comfort
during the surgical experience” and “Please rate your anes-
thesiologist”) had lower response rates (Table 2; P < .001).
Response rates for questions on anesthesia outcomes were
consistently lower than those for satisfaction and also dif-
fered by question (Table 2). Specifically, only 2 questions
had a response rate >50%: “Did you experience nausea
and vomiting after surgery?” and “Was your anesthesiolo-
gist available to answer questions after surgery?” Overall,
among responders, 81.2% of patients answered at least 6 of
the 8 satisfaction questions (questions 2-8, 10) and consider-
ably fewer (37.2%) answered at least 6 of 8 outcome ques-
tions (questions 1, 12-18). Respondents (93.2%) stated they
remembered enough about their anesthesia experience to
answer questions.

The mean patient age (+standard deviation [SD]) was
52.8 + 16.3 years, and 33,724 (65.3%) patients were female
(Table 1). Race and ethnicity information was not available
in the data set. Approximately one-third (34.2%, N = 17,693)
wereinpatients. The median ASAPS was Il with aninterquar-
tile range of 1-3. The distribution of procedures is provided
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Table 1. Demographic Characteristics of Patients

Who Did Versus Did Not Respond to the APSQ
Survey Between May and November 2016

Age (mean, SD)
Sex
Male
Female
Place of service
Inpatient
Outpatient or office
ASA physical status
|
Il
1
IV orV
Procedure type by organ
system
Musculoskeletal,
integumentary,
heme, and lymphatic
Respiratory, cardiovascular,
mediastinum, and
diaphragm
Digestive
Urinary and male GU
Maternity and delivery,
female GU, reproductive
Endocrine, nervous, eye
and adnexa, auditory
system
Others/missing
Start of procedure
6 am to 12 pm
12 pm to 6 PM
6 Pm to 6 AM
Median income ($)
<50,000
>50,000
Anesthesia type
General
Sedation
Regional

Responders
(N =51,676)

52.8 (16.3)

17,947 (34.73%)
33,724 (65.26%)

17,693 (34.24%)
33,981 (65.76%)

5182 (10.03%)
28,013 (54.21%)
14,129 (27.34%)

4074 (7.88%)

14,170 (27.42%)

3118 (6.03%)

14,690 (28.43%)
3015 (5.83%)
9697 (18.76%)

5710 (11.05%)

1276 (2.47%)

33,599 (65.02%)
15,541 (30.07%)
2536 (4.91%)

36,197 (70.05%)
14,645 (28.34%)

38,738 (74.96%)
6473 (12.53%)
6465 (12.51%)

Nonresponders
(N = 504,646)

55.1 (17.8)

200,880 (39.81%)
303,701 (60.18%)

189,727 (37.60%)
314,873 (62.39%)

38,832 (7.69%)
210,510 (41.71%)
158,149 (31.34%)

79,866 (15.83%)

122,078 (24.19%)

45,565 (9.03%)

148,189 (29.36%)
28,949 (5.74%)
69,093 (13.69%)

72,978 (14.46%)

17,786 (3.52%)

315,638 (62.55%)
162,179 (32.14%)
26,829 (5.32%)

364,401 (72.21%)
132,192 (26.19%)

396,961 (78.66%)
57,878 (11.47%)
49,807 (9.87%)

Values expressed as mean (SD) or N (% of total) as appropriate. Percentages

may not add up to 100% due to missing data (see text).

Abbreviations: APSQ, Anesthesia Patient Satisfaction Questionnaire; ASA,
American Society of Anesthesiologists; GU, genitourinary; SD, standard

deviation.

in Table 1. The most common procedural categories were
“Digestive” and “Musculoskeletal, Integumentary, Heme,
and Lymphatic,” and the least common was “Urinary and
male GU.” The median yearly income of survey participants
by zip code of residence had an interquartile range between
$25,000 and $74,999. Among patients who responded to the
survey, 38,738 (75.0%) received GA, 6473 (12.5%) received
sedation, and 6465 (12.5%) received RA.

In unadjusted analyses, patients in the sedation, GA, and
RA groups differed in their demographic characteristics (P <
.001) (Supplemental Digital Content, Appendix 2, http:/ /links.
Iww.com/AA/C839). Patients who received RA were younger
than patients who received GA or sedation (33.4 + 11.2 vs 54.9
+15.0 and 59.3 + 14.1 years, respectively). The most common
procedural categories for each anesthesia type were musculo-
skeletal for GA, digestive for sedation, and maternity for RA.
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Patient Factors Affecting Satisfaction With Their
Anesthesiologist

Dichotomized responses to APSQ survey questions are pro-
vided in Table 2. Overall, 47.4% of patients responded to the
question “Please rate your anesthesiologist,” and 92.5% of
patients who responded rated their anesthesiologist at 4 or
5 on the 1-5 Likert scale (Table 2). Mean responses to 7 of
the 8 satisfaction questions were over 4.5 with an SD rang-
ing from 0.66 to 0.85 (Figure 2). Over 90% of patients who
responded also agreed that their questions about anesthesia
were answered, that their options were explained to them by
the anesthesiologist, and that their anesthesiologist ensured
their comfort (Table 2). The question with the lowest Likert
response was “Were you able to spend time with your anes-
thesiologist before surgery?” (2.33, SD = 1.79, 66.8% disagree).
Answers to satisfaction questions were only moderately cor-
related with Spearman rank correlation coefficients rang-
ing from —0.481 to 0.707 (Supplemental Digital Content,
Appendix 3, http:/ /links.Iww.com/AA /C839).

After multivariable logistic regression adjusting for anes-
thesia type, patient age, sex, place of service, ASA PS, pro-
cedure type, and estimated household income, no patient
or procedural factor was associated with the overall patient
rating of their anesthesiologist (question 10). However, sev-
eral factors were independently associated with specific
satisfaction questions (Table 3). Patients 255 years old were
less likely than patients <55 years old to agree that their
questions had been answered, that their options for anes-
thesia were explained before surgery, or that their anesthe-
siologist helped ease their anxiety, ensured their comfort,
or respected their privacy (Table 3). Patients 255 years old
were also less likely to agree that they were prepared to
make informed decisions or spend time with their anesthe-
siologist before surgery.

Patients undergoing surgery in an outpatient setting gen-
erally rated their experience with their anesthesiologist more
highly than those undergoing inpatient surgery (Table 3).
Outpatients were more likely to agree that their questions had
been answered, that their options had been explained, and
that their anesthesiologist eased their anxiety. Outpatients
were also more likely to agree that they were well prepared
to make informed decisions and had been able to spend time
with their anesthesiologist before surgery.

Patients who underwent surgery between 6 pm and 6
AM were less likely to agree that their anesthesiologist had
eased their anxiety and that they had been able to spend
time with their anesthesiologist before surgery than those
with a morning procedure start time (Table 3). Similarly,
patients who underwent surgery in the evening (start time
12 pM to 6 Pm) were less likely to report that they had been
able to spend time with their anesthesiologist before surgery
compared to those with a morning procedure start time. In
contrast, patients with ASA PS IV or V were more likely to
agree that their options were explained before surgery and
much more likely to agree that their anesthesiologist was
available to answer questions. Procedure type also affected
patient satisfaction (Table 3). When compared to the muscu-
loskeletal /integumentary category, patients in the respira-
tory/cardiovascular category were less likely to agree that
their anesthesiologist eased their anxiety.
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Table 2. Patient Responses to the APSQ Survey (N = 51,676)

Strongly

Disagree, Disagree,

Strongly

Response Rate
(% of 51,676 Surveys
Included in Analysis

or Neutral Agree or Agree Total [95% CI])

Your questions about anesthesia, the process, risks, 3560 (7.5%) 43,648 (92.5%) 47,208 91.3% (91.1%-91.6%)
and possible after effects were answered

Your options for anesthesia were explained before your 4507 (9.6%) 42,589 (90.4%) 47,096 91.1% (90.9%-91.4%)
surgery

Your anesthesiologist helped ease any anxiety you 3084 (6.7%) 42,884 (93.3%) 45,968 89.0% (88.7%-89.2%)
were feeling

Your anesthesiologist ensured your comfort during the 2204 (8.0%) 25,508 (92.0%) 27,712 53.6% (53.2%-54.1%)
surgical experience

Your anesthesiologist did his or her best to respect 3908 (8.2%) 43,625 (91.8%) 47,533 92.0% (91.8%-92.2%)
your privacy

You were well prepared to make informed decisions 2487 (5.8%) 40,474 (94.2%) 42,961 83.1% (82.8%—83.5%)

Were you able to spend time with your 29,707 (66.8%) 14,779 (33.2%) 44,486 86.1% (85.8%-86.4%)
anesthesiologist before surgery?

Using a number from 5 to 1, where 5 is the best 1830 (7.5%) 22,673 (92.5%) 24,503 47.4% (47.0%-47.9%)
anesthesiologist possible and 1 is the worst,
please rate your anesthesiologist

No Yes Total Response Rate

Do you remember enough about your recent surgery 3517 (6.8%) 48,080 (93.2%) 51,597 99.8% (99.8%—99.9%)
or procedure to answer questions about your
experience?

Did you experience nausea or vomiting after your surgery? 18,189 (44.3%) 22,866 (55.7%) 41,055 79.4% (79.1%—79.8%)

Was your anesthesiologist available to answer 12,900 (43.1%) 17,016 (56.9%) 29,916 57.9% (57.5%—58.3%)
questions after surgery?

Were you slow to awaken after your surgery? 5636 (26.2%) 15,913 (73.8%) 21,549 41.7% (41.3%-42.1%)

Did you experience more pain than expected after your 2962 (15.1%) 16,679 (84.9%) 19,641 38.0% (37.6%—38.4%)
surgery?

Did you experience bothersome numbness after your surgery? 1917 (10.0%) 17,311 (90.0%) 19,228 37.2% (36.8%—37.6%)

Did you experience unpleasant memories after your 636 (3.3%) 18,533 (96.7%) 19,169 37.1% (36.7%—37.5%)
surgery?

Were the anesthesia drugs used during surgery 1125 (5.9%) 18,000 (94.1%) 19,125 37.0% (36.6%—37.4%)
effective?

Values expressed as N (% of all responses to a given question with 95% Cl). Total % responding a given question may not be 100% as not all patients answered
every question.
Abbreviations: APSQ, Anesthesia Patient Satisfaction Questionnaire; Cl, confidence interval.

5
4
3
2
1
0

Questions were  Options were  Anesthesiologist Anesthesiologist Anesthesiologist Preparedto make Spent time with Rate your
answered explained helped ease  ensured comfort respected privacy informed anesthesiologist anesthesiologist
anxiety decisions before surgery

Figure 2. Responses to Likert (1-5) questions by question type for Anesthesiologist Patient Satisfaction Questionnaire items related to
patient satisfaction. Values presented as mean + standard deviation.
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Effect of Anesthesia Type on the Patient
Experience With Their Anesthesiologist
After multivariable regression including age, sex, ASA
PS, and procedure time and type, anesthesia type (GA,
RA, or sedation) emerged as an independent predictor of
responses to individual survey questions regarding patient
satisfaction with their anesthesiologist (Table 3). In contrast
to patients receiving GA, patients receiving RA were more
likely to agree that their options were explained before sur-
gery and that their anesthesiologist respected their privacy.
Patients receiving sedation were less likely than those
receiving GA to agree that they were able to spend time with
their anesthesiologist before surgery, but more likely to agree
that their anesthesiologist ensured their comfort during sur-
gery. After multivariable regression, patients’” overall rating
of their anesthesiologist did not differ by anesthesia type.

Anesthesia Outcomes

The second part of the survey contained questions focusing on
specific self-reported anesthesia outcomes including unpleas-
ant memories, nausea or vomiting, or having more pain than
expected. As noted above, response rates were lower for this
part of the survey so analysis of this section of the survey was
limited. Two questions had a response rate over 50% (“Did
you experience nausea and vomiting?” and “Was the anesthe-
siologist available afterward to answer questions?”) (Table 2).
Each was then included in a multivariable regression model
with “rate your anesthesiologist” as the dependent variable
and age and place of service as other independent predictors.
After multivariable regression, self-reported nausea and vom-
iting was not associated with anesthesiologist rating (odds
ratio [OR] = 0.94; 95% CI, 0.84-1.04), but patients whose anes-
thesiologist was available to answer questions after surgery
were more likely to rate their anesthesiologist as either a4 or a
5 on a 1-5 Likert scale (OR = 1.87; 95% CI, 1.69-2.06)

Sensitivity Analysis

To verify that our results did not depend on our choice of
dichotomization threshold, we reperformed our analysis after
dichotomizing Likert responses to 1-4 (Not satisfied) and 5
(Satisfied). The results were similar (Supplemental Digital
Content, Appendix 4, http:/ /links.lww.com/AA /C839).

DISCUSSION
In this retrospective review of survey data on patient satis-
faction with their anesthesiologist, we found that age <55
years and outpatient surgery were associated with better
patient satisfaction, while surgery start time at night was
associated with worse patient satisfaction. We also observed
that when compared to patients who underwent GA, those
who received sedation or RA responded more positively to
questions relating to satisfaction with their anesthesiologist.
Although other studies of patient satisfaction exist, no
prior effort approaches the volume of data in this study.
Our data differ slightly from previous studies of satisfac-
tion with anesthesia. A 2013 French survey of 390 patients
who underwent RA found less satisfaction in ASA PS I
and II patients and greater satisfaction in patients over 55
years old.” Another 2008 Dutch study found a similar cor-
relation between age and satisfaction that women were less
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satisfied than men and that patients with paid employment
were less satisfied than those performing household duties
or retired.” Similarly, a 2007 Italian study found that being
over 70 years old was associated with higher patient sat-
isfaction.”? Although it is unclear why our data are incon-
sistent with these prior observations, one possibility is that
cultural expectations toward anesthesia may differ among
countries. Another possibility is that our data may have
focused more on the anesthesia provider than prior studies
of anesthesia satisfaction.

Our findings with respect to anesthesia type also differ
from prior reports. A 2018 Saudi Arabian study found the
highest satisfaction with GA and lowest with local anesthe-
sia.!* In contrast, we found that patients receiving sedation
or RA were more likely than those receiving GA to respond
positively to questions about their anesthesiologist. Our
observation that patients who underwent sedation were
more likely to agree that their anesthesiologist ensured their
comfort is consistent with an anesthetic where verbal reas-
surance is important.

That patients receiving RA were no more satisfied with
their anesthesiologist than those receiving GA seems para-
doxical. However, concerns about complications of RA may
have outweighed improved pain control, or patients may
have had differing expectations depending on anesthesia
type. Existing data suggest that managing expectations can
affect patient satisfaction.?

Our finding that patient age and time of surgery associ-
ate with anesthesia provider satisfaction suggest that some
factors affecting satisfaction with an anesthesia provider
may lie outside his/her control. For example, in our study,
younger patients or those undergoing daytime surgery
were more likely to answer survey questions positively than
older inpatients. One consequence of this finding is that
surgeon, case, or protocol-based preferences may decrease
anesthesia provider satisfaction ratings. Our data suggest,
for example, that an anesthesiologist providing sedation
for outpatient Dilation and Curettages (D&Cs) in young
women would be more likely to achieve high satisfaction
ratings based on demographic and procedural elements
alone than an anesthesiologist who provides care to older
men undergoing prostatectomies in the inpatient setting.

Our data also suggest that incentivizing anesthesiolo-
gists using patient satisfaction may only be partially effec-
tive. Experience in both medical and nonmedical domains
suggests that incentive programs based on factors outside
the control of program participants may induce gam-
ing behavior rather than improve performance. In both
medical and nonmedical domains,?** incentive programs
with unreachable goals have induced extensive gaming
behavior.

Although we found factors driving anesthesia satisfac-
tion that may not be fully controllable by anesthesiolo-
gists, we also note that patient satisfaction may itself be an
important “product” to the patient.”® Viewed in that light,
anesthesiologists need not conclude that they are powerless
to affect their own satisfaction ratings but rather that they
may be able to improve their satisfaction scores by identify-
ing high-risk patients. Our data suggest, for example, that
taking time to answer questions after surgery may increase
patient satisfaction with their anesthesiologist.
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Factors Associated With Anesthesiologist Patient Satisfaction

Our study has limitations. Because our data are deiden-
tified, we could not verify the accuracy of survey answers
or of demographic information. However, our data were
collected by SurveyVitals, a company with experience
surveying health care satisfaction since 2002. Because our
data set also lacked sociodemographic information, we
could not adjust for factors such as ethnic and educational
status, patient preferences, engagement, or prior health
status that may have affected our analysis.?* In addition,
our nonresponders were generally older, male, and less
likely to undergo outpatient or daytime surgery. On the
basis of demographic characteristics alone, we imagine
that nonresponders would report less satisfaction with
their anesthesiologist if they had participated. We also
did not have access to provider information so could not
directly adjust for specific providers or care team compo-
sition. However, although the individual anesthesiologist
or care team clearly plays a critical role in satisfaction, we
do not believe this limitation meaningfully changes the
results of our study. With 51,676 individual patient surveys
over a 7-month period, it is unlikely that any one anesthe-
sia provider or care team could have generated enough
surveys to alter the results. Missing months in our data
collection period (May to November) and incomplete sur-
vey responses may also have biased our results. However,
response rates for all satisfaction questions were >80%,
and only 6.9% (3601/51,676) answered 2 or fewer ques-
tions. Excluding these surveys did not change our results.
Finally, some confounding by indication is likely as anes-
thesia and surgery type may be related for many proce-
dures and anesthesia care team composition may align
with surgery type, zip code, or time of day. Nevertheless,
our data set of 51,676 patients provides 1 descriptive snap-
shot of factors affecting patient satisfaction with their
anesthesia provider and suggests that some of those fac-
tors lie outside the control of the anesthesiologist.

In summary, we describe patient and procedural fac-
tors affecting responses to a validated patient satisfaction
survey. Several of our findings, including less favorable
responses about the role of the anesthesiologist in patients
255 years old and those receiving GA, suggest that satisfac-
tion survey responses may be affected in part by factors
outside the anesthesiologist’s control. Although likely in
any patient—physician encounter, our observations have
implications for incentive programs that include satisfac-
tion. Because our retrospective data set can only be hypoth-
esis generating, further work is needed to clarify patient
and procedural factors affecting perioperative patient sat-
isfaction with their anesthesiologist, identify factors that
improve satisfaction, and develop survey methodologies
that effectively measure the role of the anesthesiologist in
perioperative satisfaction. g

DISCLOSURES

Name: Anastasia Pozdnyakova, BS.

Contribution: This author contributed substantially to the con-
ception and design of the work and to the acquisition, analysis, or
interpretation of data for the work, drafted and revised the work
critically for important intellectual content, approved this version,
and is accountable for all aspects of the work.

Conflicts of Interest: None.

Name: Avery Tung, MD, FCCM.

958 www.anesthesia-analgesia.org

Contribution: This author contributed substantially to the con-
ception and design of the work and to the acquisition, analysis, or
interpretation of data for the work, drafted and revised the work
critically for important intellectual content, approved this version,
and is accountable for all aspects of the work.

Conlflicts of Interest: A. Tung receives salaries as executive section
editors for Anesthesia & Analgesia.

Name: Richard Dutton, MD, MBA.

Contribution: This author contributed substantially to the con-
ception and design of the work and to the acquisition, analysis, or
interpretation of data for the work, drafted and revised the work
critically for important intellectual content, approved this version,
and is accountable for all aspects of the work.

Conflicts of Interest: R. Dutton receives salaries as executive sec-
tion editors for Anesthesia & Analgesia.

Name: Anum Wazir, BS.

Contribution: This author contributed substantially to the con-
ception and design of the work and to the acquisition, analysis, or
interpretation of data for the work, drafted and revised the work
critically for important intellectual content, approved this version,
and is accountable for all aspects of the work.

Conflicts of Interest: None.

Name: David B. Glick, MD, MBA.

Contribution: This author contributed substantially to the con-
ception and design of the work and to the acquisition, analysis, or
interpretation of data for the work, drafted and revised the work
critically for important intellectual content, approved this version,
and is accountable for all aspects of the work.

Conflicts of Interest: None.

This manuscript was handled by: Tong J. Gan, MD.

REFERENCES

1. https://www.medicare.gov/physiciancompare, accessed
2/28/19Hospital Value-Based Purchasing Program, Centers
for Medicare & Medicaid Services. 2017 [online]. Available at:
https:/ /www.cms.gov/Medicare/Quality-Initiatives-Patient-
Assessment-Instruments/HospitalQualitylnits /Hospital-
Value-Based-Purchasing-.html. Accessed February 28, 2019.

2. Anhang Price R, Elliott MN, Zaslavsky AM, et al. Examining
the role of patient experience surveys in measuring health care
quality. Med Care Res Rev. 2014;71:522-554.

3. Institute of Medicine. Crossing The Quality Chasm: a New Health
System for the 21st Century. Washington, DC: National Academy
Press, 2001.

4. Hospital Consumer Assessment of Healthcare Providers
and Systems website [online]. Available at: http://www.
hcahpsonline.org/globalassets /hcahps/summary-analyses/
results/report_april_2018_states_pain_removed.pdf, Accessed
February 10, 2019.

5. American Society of Anesthesiologists White Paper on Patient
Satisfaction and Experience with Anesthesia. American Society
of Anesthesiologists. 2013 [online]. Available at: http://
www.aqihq.org/files/2014-06-09_CPOM%20Patient%20
Satisfaction%20and %20Experience_White%20Paper_FINAL
%20Revised.pdf. Accessed November 7, 2018.

6. How can changes made in the OR positively affect patient
satisfaction? 2015 [online]. Available at: https://www.beck-
ershospitalreview.com/quality /how-can-changes-made-in-
the-or-positively-affect-patient-satisfaction.html. Accessed
November 7, 2018.

7. Merlino JI, Raman A. Understanding the drivers of the patient
experience. Harvard Business Review. 2013;17. Available at:
https:/ /hbr.org/2013/09 /understanding-the-drivers-of-the-
patient-experience. Accessed May 25, 2019.

8. Myles PS, Reeves MD, Anderson H, Weeks AM. Measurement
of quality of recovery in 5672 patients after anaesthesia and sur-
gery. Anaesth Intensive Care. 2000,28:276-280.

9. Fregene T, Wintle S, Venkat Raman V, Edmond H, Rizvi S.
Making the experience of elective surgery better. BM] Open
Qual. 2017;6:€000079.

10. Baroudi DN, Nofal WH, Ahmad NA. Patient satisfaction in
anesthesia: a modified Iowa satisfaction in anesthesia scale.
Anesth Essays Res. 2010;4:85-90.

ANESTHESIA & ANALGESIA

Copyright © 2019 International Anesthesia Research Society. Unauthorized reproduction of this article is prohibited.


https://www.medicare.gov/physiciancompare
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HospitalQualityInits/Hospital-Value-Based-Purchasing-.html
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HospitalQualityInits/Hospital-Value-Based-Purchasing-.html
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/HospitalQualityInits/Hospital-Value-Based-Purchasing-.html
http://www.hcahpsonline.org/globalassets/hcahps/summary-analyses/results/report_april_2018_states_pain_removed.pdf
http://www.hcahpsonline.org/globalassets/hcahps/summary-analyses/results/report_april_2018_states_pain_removed.pdf
http://www.hcahpsonline.org/globalassets/hcahps/summary-analyses/results/report_april_2018_states_pain_removed.pdf
http://www.aqihq.org/files/2014-06-09_CPOM%20Patient%20Satisfaction%20and%20Experience_White%20Paper_FINAL%20Revised.pdf
http://www.aqihq.org/files/2014-06-09_CPOM%20Patient%20Satisfaction%20and%20Experience_White%20Paper_FINAL%20Revised.pdf
http://www.aqihq.org/files/2014-06-09_CPOM%20Patient%20Satisfaction%20and%20Experience_White%20Paper_FINAL%20Revised.pdf
http://www.aqihq.org/files/2014-06-09_CPOM%20Patient%20Satisfaction%20and%20Experience_White%20Paper_FINAL%20Revised.pdf
https://www.beckershospitalreview.com/quality/how-can-changes-made-in-the-or-positively-affect-patient-satisfaction.html
https://www.beckershospitalreview.com/quality/how-can-changes-made-in-the-or-positively-affect-patient-satisfaction.html
https://www.beckershospitalreview.com/quality/how-can-changes-made-in-the-or-positively-affect-patient-satisfaction.html
https://hbr.org/2013/09/understanding-the-drivers-of-the-patient-experience
https://hbr.org/2013/09/understanding-the-drivers-of-the-patient-experience

11.

12.

13.

14.

15.

16.

17.

18.

Maurice-Szamburski A, Bruder N, Loundou A, Capdevila X,
Augquier P. Development and validation of a perioperative sat-
isfaction questionnaire in regional anesthesia. Anesthesiology.
2013;118:78-87.

Teunkens A, Vanhaecht K, Vermeulen K et al. Measuring satis-
faction and anesthesia related outcomes in a surgical day care
centre: a three-year single-centre observational study. | Clin
Anesth. 2017;43:15-23.

Alsaif A, Alqahtani S, Alanazi F, Alrashed F, Almutairi A. Patient
satisfaction and experience with anesthesia: a multicenter sur-
vey in Saudi population. Saudi | Anaesth. 2018;12:304-310.
SurveyVitals validation document. Available at: https:/ /www.
surveyvitals.com/start/surveyvitals-anesthesia-survey-under-
goes-chronbachs-alpha-analysis. Accessed November 7, 2018.
2012 US Census data [online]. Available from: https://www?2.
census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.
pdf. Accessed August 26, 2018.

United States Income Tax statistics [online]. Available at:
https://www.irs.gov /statistics /soi-tax-stats-individual-
income-tax-statistics-zip-code-data-soi. Accessed November 7,
2018.

Weber EJ, Katz PP, Waeckerle JE, Callaham ML. Author percep-
tion of peer review: impact of review quality and acceptance on
satisfaction. JAMA. 2002;287:2790-2793.

Hsu JC, Varosy PD, Parzynski CS, et al. Procedure timing as a
predictor of inhospital adverse outcomes from implantable

October 2019 o Volume 129 e Number 4

Copyright © 2019 International Anesthesia Research Society. Unauthorized reproduction of this article is prohibited.

19.

20.

21.

22.

23.

24.

25.

26.

cardioverter-defibrillator implantation: insights from the National
Cardiovascular Data Registry. Am Heart |. 2015;169:45-52.e3.
Abdi H. Holm’s Sequential Bonferroni Procedure. In: Salkind
N, ed. Encyclopedia of Research Design. Thousand Oaks, CA:
Sage, 2010.

Caljouw MA, van Beuzekom M, Boer F. Patient’s satisfaction
with perioperative care: development, validation, and applica-
tion of a questionnaire. Br ] Anaesth. 2008;100:637-644.
Capuzzo M, Gilli G, Paparella L, et al. Factors predic-
tive of patient satisfaction with anesthesia. Anesth Analg.
2007;105:435-442.

Varelmann D, Pancaro C, Cappiello EC, Camann WR. Nocebo-
induced hyperalgesia during local anesthetic injection. Anesth
Analg. 2010;110:868-870.

Omoigui NA, Miller DP, Brown K], et al. Outmigration for coro-
nary bypass surgery in an era of public dissemination of clinical
outcomes. Circulation. 1996;93:27-33.

Roy DFE. Quota restriction and goldbricking in a machine shop.
Am | Sociol. 1952;57:427-42.

Wang DE, Tsugawa Y, Figueroa JF, Jha AK. Association
between the centers for Medicare and Medicaid services
hospital star rating and patient outcomes. JAMA Intern Med.
2016;176:848-850.

Gallan AS, Lavela S. Evaluation and measurement of patient
experience. Patient Exp |. 2014;1:5.

www.anesthesia-analgesia.org 959


https://www.surveyvitals.com/start/surveyvitals-anesthesia-survey-undergoes-chronbachs-alpha-analysis
https://www.surveyvitals.com/start/surveyvitals-anesthesia-survey-undergoes-chronbachs-alpha-analysis
https://www.surveyvitals.com/start/surveyvitals-anesthesia-survey-undergoes-chronbachs-alpha-analysis
https://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf
https://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf
https://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf
https://www.irs.gov/statistics/soi-tax-stats-individual-income-tax-statistics-zip-code-data-soi
https://www.irs.gov/statistics/soi-tax-stats-individual-income-tax-statistics-zip-code-data-soi

