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ABSTRACT

Background: Patient satisfaction is a patient-centered outcome of particular interest. Previous work has
suggested that global measures of satisfaction may not adequately evaluate surgical care, therefore the
surgery-specific Consumer Assessment of Healthcare Providers and Systems survey was developed. It re-
mains unclear how traditional outcome measures, such as morbidity, impact patient satisfaction. Our
aim was to determine whether National Surgical Quality Improvement Program-defined complications
impacted satisfaction with the surgeon as measured by a surgery-specific survey, the surgery-specific
Consumer Assessment of Healthcare Providers and Systems survey.
Methods: All patients undergoing a general surgical operation from June 2013-November 2013 were sent
the surgery-specific Consumer Assessment of Healthcare Providers and Systems survey after discharge.
Retrospective chart review was conducted using the National Surgical Quality Improvement Program vari-
able definitions, and major complications were defined. Data were analyzed as a function of response to
the overall surgeon-rating item, and those surgeons rated as the “best possible” or “topbox” were com-
pared with those rated lower. Univariate and logistic regression were used to determine variable impor-
tance.
Results: A total of 529 patients responded, and 71.5% (378/529) rated the surgeon as topbox. The over-
all National Surgical Quality Improvement Program complication rate was 14.2% (75/529), with 26.7% of
those (20/75) being major complications. On univariate analysis, patients who rated their surgeon more
highly were somewhat older (59 vs 54 years: P < .001), more often underwent elective surgery (81% vs
57%: P < .001), and had an increased rate of operation for malignancy (31% vs 17%). Neither the compli-
cation rate (total or major) nor the number of complications were associated with satisfaction scores.
Conclusions: When examined on a patient level with surgery-specific measures and outcomes, the pres-
ence of complications after an operation does not appear to be associated with overall patient satisfaction
with surgeon care. This finding suggests that satisfaction may be an outcome distinct from traditional
measures.

© 2018 Elsevier Inc. All rights reserved.

Introduction

and whether these components vary among clinically distinct sub-
groups (medical, surgical, and obstetric patients).>* Concern for in-

The implementation of value-based purchasing has linked pa-
tient satisfaction, as measured by the Hospital Consumer Assess-
ment of Healthcare Providers and Systems (HCAHPS) survey, to
reimbursement.'? Despite this, it remains unclear which compo-
nents of inpatient medical care are most important to patients
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adequate metrics for the surgical patient experience prompted the
American College of Surgeons (ACS) to determine important com-
ponents of surgical care and develop a surgery-specific satisfaction
tool.”>~8 This resulted in the development of the National Quality
Forum-endorsed Surgery-CAHPS (S-CAHPS), which focuses on key
areas of perioperative patient care, including preoperative, day of
operation, and postoperative care.’

Published experience with S-CAHPS to date has demonstrated
that the survey can be implemented successfully in the clinical
setting, with an adequate response rate.!>!! An in-depth examina-
tion of the components of the survey at our academic center found
that the factors associated most strongly with a favorable surgeon
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rating were preoperative communication and attentiveness on the
day of operation."! These findings suggested that interpersonal
communication was of central importance to patient satisfaction
with surgical care. But, the relationship between satisfaction with
surgical care as measured by S-CAHPS and the occurrence of post-
operative complications has not been described.

Earlier studies have investigated the relationship between tradi-
tional outcome measures and patient satisfaction; however, these
results have used a variety of tools and outcomes, and when
considered overall, the strength of the relationship remains un-
clear.5>-22 For example, on the hospital level, several studies
have shown that hospitals with greater satisfaction were associated
with quality of care in pneumonia, myocardial infarction,’® decubi-
tus ulcer rates, and infections'®; however, other studies failed to
demonstrate a consistent relationship.!”-'° In studies focused on
surgical patients, hospital-level data have demonstrated a signifi-
cant association between patient satisfaction and traditional out-
comes of surgical quality.’>20 Sheetz et al, %2 however, failed to re-
inforce this relationship. Although informative, these studies fail to
make a direct comparison between individual patient events and
individual patient scores, leaving the possibility for confounding
factors in the interpretation of these results and explaining the
divergent findings. In addition, previous patient-level data have
demonstrated an association between satisfaction and surgery out-
comes; however, they have not used widely standardized, avail-
able, and surgery-specific outcomes measures, such as the National
Surgical Quality Improvement Program Measures or other widely
available patient satisfaction surveys.®!>.1 Still, other studies have
failed to demonstrate this relationship,?! again making the true re-
lationship unknown. Furthermore, interpretation of these results
should be taken with caution because none of these studies used
a satisfaction tool specific to the surgery patient, such as the S-
CAHPS.

Therefore, the primary aim of this study was to determine
whether the presence of postoperative complications using well-
accepted standardized definitions is associated with patient satis-
faction with surgeon care as measured by a surgery-specific sat-
isfaction survey (ie, S-CAHPS). In addition, we aimed to describe
the clinical and demographic variables that impact satisfaction in
a large group of general surgery patients.

Methods
Patients

All adult (>18 years), English-speaking patients who had an op-
eration at a single institution with a general surgeon between June
and November of 2013 were mailed the S-CAHPS survey within
1 week of discharge. Patients in prison were excluded. No incen-
tives were given for completion of the survey, but an explanation
of the purpose of the survey was included, namely to understand
the factors that contribute to the satisfaction of their surgical care.
A discussion of impact of complications on satisfaction was not in-
cluded because this minimal-risk analysis was approved by the in-
stitutional review board after the survey data collection was com-
pleted. The daily hospital discharge list was examined by service
and by surgeon to identify patients eligible for inclusion. Patients
were excluded if they did not undergo an operative procedure dur-
ing that admission, did not have an overnight admission, or indi-
cated that an incorrect surgeon was listed on the survey. In ad-
dition, patients were excluded if they did not answer the overall,
surgeon-rating item, because this item was the primary outcome.
Secondary mailings were sent to nonresponders for approximately
the first 200 nonresponders; however, secondary response rates re-
mained low, and these secondary mailings were discontinued. Ret-
rospective chart review was undertaken to gather a variety of addi-

tional clinical variables, including postoperative complications. This
study was undertaken after approval from our institutional review
board.

Survey

The S-CAHPS survey was used in an abbreviated form to focus
on preoperative and day-of-operation care; postoperative questions
were omitted (questions 26-34 in the complete survey). This was
done primarily to reflect the current methodology of the standard
HCAHPS survey at our institution (mailing of surveys as soon as 48
hours after discharge when the postoperative questions cannot be
adequately answered). In the survey, questions 2-15 focus on pre-
operative visits with the surgeon, with a modification to skip these
questions for patients who underwent an urgent or emergency op-
eration. The data pertaining to the preoperative visits are not re-
ported herein because these data do not contain a summative item,
and because a substantial proportion of patients undergoing non-
elective surgery did not have a preoperative visit with the oper-
ating surgeon. Our previously published work has demonstrated a
strong correlation between the preoperative and day-of-operation
communication domains and overall surgeon rating.'’ Furthermore,
we also examined responses from the standard HCAHPS survey for
the subset of study patients who completed both surveys.

Patients were divided into groups for analysis based on how
they responded to the global assessment of the surgeon. The ques-
tion was as follows: “Using any number from 0 to 10, where 0 is
the worst surgeon possible and 10 is the best surgeon possible,
what number would you use to rate all your care from this sur-
geon?” A response of 10 was considered the topbox response. Pa-
tients were placed in two groups, those who gave the topbox re-
sponse and those who gave anything else (scores of 0-9). Standard
H-CAHPS topbox scores for hospital evaluation include scores of 9
and 10 on this scale, but we chose to look only at scores of 10 on
the S-CAHPS survey question to improve the discriminatory abil-
ity of the comparisons given the marked right skew in the data.
Sensitivity analyses were performed with both 9 and 10 as the
topbox outcome, and the results were similar to the findings pre-
sented here. This use of the topbox definition is well established,
both in the literature of health care surveys and the understand-
ing that topbox definitions are fundamentally different than the
other responses in the business literature.?? In addition, our previ-
ous work has examined patient satisfaction using both continuous
and dichotomized outcomes, and both approaches result in similar
conclusions as would be expected from the work of others in this
area.>42>

Complication definition

Complications were defined using the National Surgical Quality
Improvement Program (NSQIP) definitions for postoperative com-
plication.?6 In addition, because some earlier work suggested that
major complications are associated with greater decreases in pa-
tient satisfaction with care,’®> we constructed a group of major
complications based on perceived clinical severity. Major complica-
tions were defined by the presence of: septic shock, cardiac arrest,
stroke, ventilator > 48 hours, unplanned intubation, or organ space
infection (Table 1). Retrospective chart review was undertaken to
ascertain the presence of a postoperative complication.

Cancer operation definition

Patients were considered to have undergone an operation for
malignancy if the final pathology was consistent with a malignant
neoplasm. This definition was chosen because we were interested
in the patient satisfaction in the context of the most complete
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Table 1 Table 2

Definitions of major complications Description of surgical procedures
Major complication definition Surgical procedure Number
Septic shock Colorectal (malignant, benign) 142 (102,40)
Cardiac arrest Acute care (appendectomy) 127 (51)
Stroke Endocrine 61
Ventilator > 48 h Bariatrics/foregut 60
Unplanned intubation Gastrointestinal/soft tissue oncology (exclusive of colorectal) 50
Organ space infection Breast 46

Other 43

Variable definitions per NSQIP 2013 definitions:

Septic shock, Sepsis is considered severe when it is associated with organ and/or
circulatory dysfunction.

Cardiac arrest, The absence of cardiac rhythm or presence of a chaotic cardiac
rhythm, requiring the initiation of cardiopulmonary resuscitation.

Stroke, An interruption or severe reduction of blood supply to the brain, result-
ing in severe dysfunction.

Ventilator > 48 hours, Total cumulative time of ventilator-assisted respirations
exceeding 48 hours.

Unplanned intubation, The placement of an endotracheal tube or other similar
breathing tube (Laryngeal mask airway [LMA], nasotracheal tube, etc) and ven-
tilator support.

Organ space infection, Organ/space SSI is an infection that involves any part of
the anatomy (eg, organs or spaces) other than the incision, which was opened
or manipulated during an operation.

postoperative information for which to base their overall satisfac-
tion. For example, if the patient believed preoperatively that the
surgical indication was for a benign disease, and the final pathol-
ogy was consistent with a malignancy, the overall satisfaction with
the surgeon could be impacted by the final pathology result (ie,
very happy that the malignancy was resected versus very upset
that preoperative workup did not reveal a malignant process).

Statistical analysis

Data analysis was generated using SPSS statistical software v
21.0 (IBM SPSS Statistics for Windows, IBM Corp, Armonk, NY),
with appropriate application of x2 and ¢ tests for univariate anal-
ysis. Logistic regression was also generated using SPSS. Continuous
variables are reported as mean =+ standard deviation.

Results

We identified 1,007 patients who met the inclusion criteria,
all of whom were sent surveys. The response rate was 54.5%
(549/1007). Of the patients who responded to the survey, 20 were
excluded because they either did not have an overnight stay or in-
correctly identified the operating surgeon. Therefore, 529 patients
were included in the final analytic sample. Of the included pa-
tients, only 16.8% (89/529) had also been sent the complete stan-
dard H-CAHPS survey. Therefore, additional analysis of this survey
in relation to the S-CAHPS is not included here, but the strong cor-
relation between the HCAHPS composite communication domain
and S-CAHPS overall rating has been reported earlier.' The patients
were 59.0% female, with an average age of 58 + 16 years, and
95.5% self-identified as white, had a body mass index (BMI) of
30 + 8 kg/m?, an American Society of Anesthesiologists (ASA)%’
class of 2.3 + 0.6, and a duration of stay of 4.3 + 6.7 days;
26.8% (N=142) of patients underwent operation for malignancy,
and 25.9% (N=137) underwent an urgent or emergency opera-
tion. The types of operations involved the gamut of general surgery
services (Table 2). The overall NSQIP complication rate was 14.2%
(75/529), with 26.7% (20/75) being major complications (Table 3).

Of the patients included, 71.5% (378/529) of respondents rated
the surgeon as topbox (an answer of 10 on the overall surgeon rat-
ing question), with the responses highly skewed to the higher rat-
ings (Fig). When comparing the patients who rated the surgeon as
the best possible with patients who rated the surgeon with lower

Table 3
Summary of major complications

Major complication Number

—_
jay

Deep organ space infection
Septic shock

Unplanned intubation
Postoperative ventilation > 48 h
Postoperative MI

Postoperative stroke

o = U

Note: Patients could have more than one major
complication. A total of 20 patients had a major
complication.

rating, the patients’ BMIs and ASA classes were similar (Table 4).
In contrast, patients who rated the surgeon as the best possible
were older (59.1 + 17 vs 53.7 + 17; P < .001) and more likely to
be female (64% vs 48%; P=.001; Table 5). In addition, the topbox
surgeon ratings were associated with elective surgery (81% vs 57%:
P < .001) and operations for malignancy (31% vs 17%; P=.001), but
both the topbox and lower rated surgeons had similar durations of
stay (Table 5).

The rates of NSQIP-defined complications were similar among
those who rated the surgeon as topbox and those who did not
(15% vs 11%; P=.168; Table 5). In addition, there was no difference
in the rate of major complications among the groups (4% vs 3%;
P=.607). Multivariable logistic regression was performed, includ-
ing variables with P < .1 on univariate analysis. Elective operation
(P < .001), increased age (P=.004), and female sex (P=.007) re-
mained predictors of the higher rated surgeons (Table 6).

A subset analysis of those who had a complication was per-
formed to determine whether there was a temporal relationship
between the complication and the return date of the survey on
overall surgeon satisfaction. Fully 87.8% (65/74) of these patients
experienced a complication before return of the survey. There was
not a difference in overall surgeon satisfaction among those who
experienced their complication before the return of the survey
and those who experienced the complication after the return of
the survey (76.9% vs 88.9%; P=.674 for the topbox surgeon rating
for development of the complication before or after return of the
survey).

Because our data relative to female sex differed from earlier
published experience,® differences related to the sex of the pa-
tient were investigated further. When examining the proportion of
elective operations by patient sex, there was a difference (80% vs
66%, female versus male; P < .001). Furthermore, female sex and
elective operations were correlated (r=0.161; P < .001). There was
no difference in age of women versus men (57.2 & 17 years vs 58.2
+ 15 years; P=.501). When performing multivariable logistic re-
gression, removing sex from the model (secondary to the high cor-
relation with urgent operations), age and elective surgery remained
associated with a more favorable surgeon rating (P=.008 and P <
.001, respectively). Cancer surgery was not a statistically significant
predictor (P=.102). Taken as a whole, these observations suggest
that difference in the percentage of elective surgery in the women
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Fig. Distribution of responses to overall surgeon rating question.

Table 4

Patient demographics
Variable Highest overall surgeon - topbox (n=378)  Lower overall surgeon - not topbox (n=151) P value
Age (years; mean £+ SD)  59.1 + 16.6 53.7 + 16.6 < .001
Sex (% female) 64.0% 47.7% .001
ASA class (mean =+ SD) 22+ 0.6 23 £+ 0.6 350
BMI (mean + SD) 299 £+ 85 291 £ 73 330

SD, standard deviation.

Table 5

Characteristics of hospitalization and postoperative complications
Variable Highest overall surgeon - topbox (n=378)  Lower overall surgeon - not topbox (n=151) P value
Urgent procedure (% of group) 19.0% (72/378) 43.0% (65/151) <.001
Duration of stay (days; mean & SD) 43 £+ 82 43 £ 6.0 976
Operation for malignancy (% of group)  31.0% (117/378) 16.6% (25/151) .001
Any NSQIP complication 15.3% (n=58) 10.6% (n=16) 168
Major NSQIP complications 4.0% (n=15) 3.3% (n=5) .607

SD, standard deviation.

Table 6

Logistic regression results
Variable Odds ratio [95% CI]  B-estimate ~ Wald x> P value
Older age 1.006 [1.01-1.03] 0.018 8.09 .004
Female sex 1.745 [1.17-2.61] 0.557 733 .007
Elective operation  2.515 [1.62-3.91] 0.922 16.84 < .001
Cancer operation 1.448 [0.86-2.43] 0.370 1.98 160

CI, confidence interval.

in our sample at least explains in part the difference seen in sur-
geon satisfaction.

Discussion

We have demonstrated, using a large group of patients under-
going surgical procedures, that there is no correlation between the
NSQIP-defined postoperative complications and satisfaction with
surgeon care, as measured by the surgery-specific S-CAHPS survey.
Of note, we examined this relationship at the level of the patient
rather than at the institutional level as has been done in other re-
cent reports.'>~20-22 [n addition, previously identified variables im-
portant for satisfaction, namely elective admission and increased

age, were important predictors of a higher overall rating of per-
ceived surgeon care.*8:13

Given the importance of patient satisfaction data and its im-
pact on reimbursement, there has been considerable interest in
the relationship among satisfaction and more traditional outcome
measures. In fact, the Centers for Medicare and Medicaid Servics
has suggested that public reporting of HCAHPS may improve clin-
ical outcomes,?? but the results of published studies examining
the relationship between satisfaction and clinical outcomes have
been mixed.'? For example, Jha et al'"> demonstrated a correla-
tion between higher satisfaction and improved performance on
Quality of Care Process Measures for the care of pneumonia and
myocardial infarction when examined at the institutional level.
These findings were later confirmed by Isaac et al,'s who ex-
panded their measures to include the Patient Safety Indicators of
the Hospital Quality Alliance and Agency for Healthcare Research
and Quality of the institutions evaluated. In contrast, others failed
to find any correlation between patient satisfaction and clinical
outcomes.!”-19

The interest in the relationship between satisfaction and
outcomes has been of interest in the surgical literature as well.
Several studies have shown that patients with higher satisfac-
tion also have improved outcomes.'>!>2! Specifically, Jha et al'®
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demonstrated that higher patient satisfaction was associated with
increased Quality of Care Process Measures for surgery, including
appropriate preoperative antibiotic administration and prophylaxis
of venous thromboembolism.'> Of particular interest was a similar
study that examined the impact of postoperative complications
on satisfaction at the patient level, but in patients undergoing a
broader range of types of procedures.> Danforth et al'® exam-
ined generic HCAHPS survey results, and although complication
definitions were not standardized, they were graded using the
Clavien-Dindo scale.>® Of interest, Danforth et al'® found that
postoperative complications, especially severe complications, are
associated with dissatisfaction. In contrast, several other groups
(in addition to our own) failed to find a strong correlation among
satisfaction and postoperative complications.'3%!:2231 Two of these
studies were limited because they were conducted at the level
of the institution?2>! and used postoperative complications as
determined by administrative data sets (a proxy known to have
substantial limitations).>2-3% A third study used NSQIP-defined
complications but examined associations with satisfaction at the
hospital-level 2°; somewhat ironically, this study demonstrated an
association among decreased satisfaction and minor complications,
but this association did not hold for major complications. Finally,
a fourth study conducted in patients undergoing orthopedic
procedures demonstrated no correlation among satisfaction and
postoperative complications at the patient level.?!

The primary strengths of our study are the conduct of the anal-
ysis at the clinically relevant level (ie, that of the individual pa-
tient); the use of a high-quality, standardized set of definitions for
postoperative complications; and the use of the surgeon-specific
satisfaction (S-CAHPS). But our study also has limitations. One lim-
itation is the exclusion of the postoperative care questions on the
S-CAHPS tool. Inclusion of the postoperative communication do-
mains would have been ideal; however these were so highly cor-
related with those same domains preoperatively in the pilot data>
that this is unlikely to have changed our findings. Furthermore,
surveying patients after a more delayed period to capture all of
the postoperative follow-up raises concerns about the potential for
recall biases where other factors, other than their care of the sur-
geon, would have impacted their overall impression of their surgi-
cal experience. Another limitation is that the study was conducted
at a single, tertiary care medical center, with a disproportionate
number of Caucasian patients in our patient population, secondary
to the patient population of our institution. This consideration may
very well limit the generalizability of our study; however, many
of our findings are consistent with previous data, suggesting that
this limitation is not likely skewing the results. Also, unfortunately,
we do not have demographic and complication data related to the
nonresponder group; however, previously published data, including
part of this data set, demonstrated similarities between responders
and non-responders, with slight differences in age and initial du-
rations of stay.!" Our response rate of 55% is much better when
compared with the most recent national response rate to HCAHPS
of 28%36 and 33%>7 during the study period, diminishing the im-
pact of nonresponder bias. Further, previous work has suggested
that although there is likely a nonresponder bias, it is unlikely that
response rates drive differences in satisfaction, at least on the hos-
pital level.>® It would be ideal to be able to compare the results of
the S-CAHPS with the hospital-level HCAHPS, which includes do-
mains not directly related to the clinical care or surgeon care (eg,
hospital environment, nursing care). Because the response rate for
the HCAHPS survey is low, only a small fraction of patients com-
pleted both surveys. In addition, we included patients undergoing
urgent surgery, patients who were not included in the validation of
the S-CAHPS tool. We chose to include them in the current study
because they represent a substantial proportion of patients at an
academic medical center. Having a better understanding about the

impact of an urgent operation on satisfaction is an important con-
sideration for widespread use of this tool. In addition, we did not
obtain the patient’s history of a previous operation, because the
past surgical history in the chart is often incomplete (or impossi-
ble to obtain from the chart), and inclusion of this variable without
a complete sample size could have resulted in an unreliable vari-
able. Another limitation is the relatively small number of patients
(n=549) when compared with previous studies, which used in-
stitutional data sets and conducted analyses not at the level of the
patient, which could potentially introduce a Type II error; however,
this possibility is mitigated by ability to link satisfaction to clinical
variables on the patient level.

Given that we found no correlation among traditional NSQIP-
defined outcomes and the S-CAHPS scores, our study raises the
question of how these findings should be used or interpreted. It
is possible that the findings could be explained by patient factors,
such as patient expectations or engagement in care distinct from
their interactions with the surgeon. Earlier data, however, have
demonstrated clearly that the extent of physician communication
is a strong correlate to overall surgeon rating.!! Another possible
explanation for lack of correlation among complications and the
S-CAHPS score is that strong communication mitigates the impact
of complications on surgeon satisfaction, because communication
appears to be the primary driver of overall surgeon rating.!! Earlier
work has demonstrated that a decrease in patient trust as a result
of complications can be offset by effective communication.'* Ongo-
ing work in this area is clearly needed to determine which factors,
both patient and surgeon related, are the primary determinants of
satisfaction with surgical care.

Patient-reported outcomes (PROs) are important, because they
promote patient-centered care by improving shared decision-
making and patient engagement.3? Although it is true that patient
satisfaction is one PRO, it is certainly not the only one relevant to
the overall patient experience. Other more patient-centered, com-
prehensive PROs for perioperative patient experience are desper-
ately needed. Some progress in this area has been made with the
development and validation of the Surgical Recovery Score, but
much work is needed to work toward a more summative tool that
reflects patient experience in a more global fashion.*® The S-CAHPS
does, however, appear to serve as a well-validated starting point
to elucidate factors related to the patient experience. The ACS has
recognized the importance of PROs and encourages the use of both
clinical outcomes and PROs to improve overall patient care.*! To
this end, we have been working both locally and more broadly to
properly utilize patient experience scores in surgery. On an institu-
tional level, the senior author (E.R.W.), in her role as medical direc-
tor for the Patient and Family Experience at the University of Wis-
consin Health, has implemented multiple educational and training
programs for students, trainees, and staff that focus on communi-
cation skills and relationship-based clinical care. The goal of these
programs has been the improvement of the delivery of care while
emphasizing that these outcomes, although distinct from morbid-
ity and mortality, are still important. The specific focus of these
sessions for surgical trainees came directly from our earlier work
in this area with the S-CAHPS tool."! Regionally, we have shared
our findings in this area in a comprehensive presentation regarding
surgical complications and patient-reported outcomes with other
academic centers. Those interactions have resulted in spreading
our quality improvement initiatives and training opportunities to
other surgical groups. Finally, and most specifically, we have been
collaborating with the ACS to update the S-CAHPS tool by shar-
ing our raw data from our surveys so that they could be com-
bined with the data from several other research groups. The aim
of that work is to improve the validity of the tool and to add to its
generalizability, given that it is a relatively immature tool that is
still being investigated and actively revised.
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In conclusion, this patient-level analysis using NSQIP-defined

postoperative complications and the surgery-specific S-CAHPS
survey demonstrate no association among postoperative complica-
tions and patient satisfaction within surgical care. These findings
suggest that satisfaction may be a distinct outcome to be consid-
ered, along with traditional outcome measures. Further investiga-
tion is warranted into the primary determinants of patient satis-
faction with surgical care.
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