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Abstract Patient satisfaction is increasingly used as a metric to evaluate the quality of healthcare
services and to determine hospital and physician compensation. The aim of this study
was to identify preoperative factors associated with Press Ganey Ambulatory Surgery
(PGAS) satisfaction scores, and to evaluate the effect of each PGAS domain score on the
total PGAS score variability in patients undergoing anterior cruciate ligament recon-
struction (ACLR). A review of a Press Ganey (PG) database at a single center was
performed for patients undergoing ACLR between 2015 and 2019. Ninety-nine
patients completed the PGAS survey and 54 also completed preoperative demographic
and patient-reported outcome measures (PROMs) for an orthopaedic registry. PGAS
scores were calculated and bivariate analysis was performed. Multivariable linear
regression determined the effect of each of the six PGAS domains on the total PGAS
score variability. In the total cohort of 99 patients, no factors were significantly
associated with the total PGAS score or any domain scores. For the 54 patients who also
participated in the orthopaedic registry, none of the preoperative PROMs were
significantly correlated with total PGAS score. However, having a college degree (89
vs. 95 or 97 points; p¼0.02) and continuous femoral nerve catheter (92 vs. 100 points;
p¼0.04) was associated with lower personal issue domain scores, while patients with a
greater number of prior surgeries had worse registration domain scores (ρ¼ -0.27;
p¼0.049). For the entire cohort, the registration and facility domains contributed the
most variability to the total PGAS score, while the physician domain contributed the
least. Few preoperative factors are associated with PGAS scores, and total PGAS scores
do not significantly correlate with baseline PROMs. Surgeonsmay have limited ability to
improve their PGAS scores given most of the variability in total scores stems from
systemic aspects of the patient experience.

received
August 7, 2021
accepted after revision
November 16, 2021
article published online
January 3, 2022

© 2022. Thieme. All rights reserved.
Thieme Medical Publishers, Inc.,
333 Seventh Avenue, 18th Floor,
New York, NY 10001, USA

DOI https://doi.org/
10.1055/s-0041-1741394.
ISSN 1538-8506.

Original Article 673

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.

Article published online: 2022-01-03

https://orcid.org/0000-0002-7854-4433
https://orcid.org/0000-0001-9773-3013
https://orcid.org/0000-0002-3582-1912
https://orcid.org/0000-0002-5794-4294
mailto:fhenn@som.umaryland.edu
https://doi.org/10.1055/s-0041-1741394
https://doi.org/10.1055/s-0041-1741394


Under the Hospital Value-Based Purchasing Program, estab-
lished by the Patient Protection and Affordable Care Act of
2010, the Centers for Medicare and Medicaid Services issues
incentive payments to healthcare institutions based on
various quality domains, including the patient experience.1,2

As such, patient satisfaction scores have been increasingly
used byorganizations to evaluate physician performance and
determine compensation.3 However, satisfaction has been
shown to be influenced by factors such as age, education,
spirituality, and overall physical and mental health.1,2 Thus,
identifying the baseline patient demographics, surgical char-
acteristics, and patient-reported outcome measures
(PROMs) that are associated with worse patient satisfaction
may help orthopaedic surgeons maximize patient care and
provider reimbursement.

Press Ganey (PG) Associates LLC (Elkridge,MD) is a private
company utilized by over 10,000 healthcare organizations
and more than 50% of hospitals to administer patient satis-
faction surveys.4 PG satisfactions scores have been investi-
gated in prior orthopaedic literature, but those studies have
been limited to outpatient clinic or inpatient encounters for
total joint arthroplasty, spine, and hand surgeries.1–3,5–8 The
only studies evaluating PG scores in patients undergoing
knee surgery have been in patients undergoing total knee
arthroplasty.1,7,9 These studies have shownpoor correlations
between legacy outcome measures and PG scores, question-
ing the utility of such patient satisfaction metrics. There is a
lack of data, however, on the factors associated with PG
scores in patients undergoing anterior cruciate ligament
reconstruction (ACLR) in the ambulatory surgical setting.

The purpose of this study was to identify the factors
associatedwith PG scores in patients undergoing ACLR. First,
we hypothesized that certain patient and surgical factors
would correlate with worse PG scores. Second, we further
hypothesized that worse baseline PROMs would be associat-
ed with worse PG scores. Finally, we hypothesized that
certain PG domains would contribute more to the variability
of the total score than other domains.

Methods

Patients undergoing primary or revision ACLR at a single
urban center between June 2015 and August 2019 were
identified retrospectively under approval of the institutional
review board. At our institution, all adult patients (�18
years) received the PG Ambulatory Surgery (PGAS) survey
within 48hours to 6weeks postoperatively bymail or e-mail.
During the study period, nine surgeons performed 829 ACLR
procedures and a total of 99 patients completed the PGAS
survey (11.9%).

The PGAS survey includes 35 questions pertaining to the
patient experience, divided into six domains: (1) registra-
tion, (2) facility, (3) nursing, (4) physician, (5) personal
issues, and (6) overall assessment. The PGAS survey is based
on a 5-point Likert scale with responses of very poor, poor,
fair, good, and very good, which are then converted to a 0 to
100 scale. The mean scores for questions within a domain
make up the domain score, which are averaged to calculate

the PGAS total score. A score of 100 for each domain and the
total score indicates perfect satisfaction.10 In addition to the
PGAS scores, variables from the PG database included age,
sex, ethnicity, race, insurance type, surgeon, surgical char-
acteristics, survey type (mail versus e-mail), and the survey
completion date.

Four surgeons also participated in a prospective ortho-
paedic registry utilizing the Research Electronic Data Cap-
ture (REDCap) data collection system, and 54 of the 99
patients were enrolled in the registry.11,12 Variables
obtained from the registry included body mass index, the
number of any prior surgeries, comorbid conditions, educa-
tion level, employment status, income, marital status, smok-
ing status, alcohol or drug use, preoperative narcotic use, and
regional anesthesia type. Multiple baseline PROMs were
obtained from the registry. Patients completed six domains
of the Patient Reported OutcomesMeasurement Information
System (PROMIS; physical function, pain interference, fa-
tigue, social satisfaction, anxiety, and depression) computer-
adaptive test (CT). Knee and total body pain were assessed
with the numeric pain scale. Expectations of surgery were
assessed with the expectations domain of the musculoskel-
etal outcomes data evaluation and management system.
Patient physical activity was measured with the Tegner
activity scale and Marx knee activity rating scale. Knee-
specific outcome measures included the International Knee
Documentation Committee (IKDC) Subjective Knee Evalua-
tion Form.

Continuous data was reported as means and standard
deviations, while categorical data was reported as frequen-
cies and percentages. Wilcoxon signed-rank tests and Krus-
kal–Wallis tests were used for the analysis of continuous
variables, and chi-squared tests for categorical variables. The
Bonferroni correction was used for any posthoc pairwise
comparisons on significant findings in categorical variables
with more than two levels. The Spearman rank correlation
coefficient was used to determine the correlations between
PGAS scores and other continuous variables. Multivariable
analysis with stepwise backward linear regression was
implemented to evaluate total PGAS score as a function of
the six domains of the PGAS survey. The standardized
parameter estimates and the incremental impact of each
parameter to the model’s adjusted R2 value were used to
determine relative importance of each PGAS domain. The
incremental impact of each parameter was calculated by
determining the change in the adjusted R2 when that pa-
rameter was the last independent variable entered into the
model. JMP Pro, Version 13 software (JMP, Version 13. SAS
Institute Inc., Cary, NC) was used for all analyses, and a p
value<0.05 indicated statistical significance. All p-values
were two-tailed.

Results

Fifty-four of the 99 patients (54%) included in the study
completed the PGAS survey and also participated in the
orthopaedic registry (registry group), while 45 of the 99
patients (45%) only completed the PGAS survey (PG only
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group) (►Table 1). There were no significant differences in
baseline characteristics or PG scores between the two
groups, aside from the number of meniscus tears (►Tables

1 and 2).
►Table 3 shows PGAS scores by preoperative variables for

the total cohort of 99 patients. No significant associations
were observed.

For the 54 patients in the registry group, ►Table 4 shows
differences in PGAS scores by additional patient and surgical
characteristics captured in the orthopaedic registry. Having a
collegedegreewasassociatedwithsignificantly lowerpersonal
issue scores compared with high school graduates (p¼0.047)
and thosewithout high school degrees (p¼0.03). Additionally,
patientswhoreceivedacontinuous femoralnervecatheteralso

had lower personal issue scores (p¼0.04). Having more prior
procedures was correlated with lower registration scores
(p¼0.049). None of the baseline PROMs had significant strong
correlations with PGAS scores, but baseline PROMIS anxiety
was significantly weakly correlated with the overall assess-
ment domain score (p¼0.04) (►Table 5).

The multivariable linear regression model for the total
PGAS score is shown in►Table 6. All six PGAS domains were
significant independent predictors of the total score, and the
registration domain had the highest standardized parameter
estimate and had the greatest impact on themodel’s adjusted
R2 value. The physician domain had the lowest standardized
parameter estimate and impact on the model’s adjusted R2

value.

Table 1 Baseline characteristics of the PG only versus registry groupa

Factors PG only (n¼ 45) Registry (n¼54) p-Value

Survey days postop 24.6� 28.4 19.1� 19.8 0.79

Age, y 29.0� 12.4 29.1� 12.4 0.83

Male 26 (58) 26 (48) 0.34

Race

White 32 (71) 35 (66) 0.83

Black 5 (11) 6 (11)

Other 8 (18) 12 (23)

Insurance

Commercial 38 (84) 49 (91) 0.58

Noncommercial 7 (16) 6 (9)

Primary ACLR 40 (89) 48 (89) 0.99

Meniscus tear

Medial only 9 (20) 8 (15) 0.50

Lateral only 13 (29) 17 (31) 0.78

Both 4 (9) 15 (28) 0.018

Any 26 (58) 40 (74) 0.004

Abbreviations: ACLR, anterior cruciate ligament reconstruction; PG, Press Ganey; SD, standard deviation.
Note: Bold indicates p< 0.05.
aValues are presented as No. (%) or mean� SD.

Table 2 Distribution of Press Ganey ambulatory surgery scoresa

Scores Total (n¼99) PG onlyb (n¼ 45) Registryb (n¼54) p-Value

Total 92.0� 9.6 90.1�11.6 93.6� 7.3 0.26

Facility 86.2� 13.2 85.0�13.6 87.2� 12.9 0.40

Registration 89.3� 13.7 86.2�16.0 91.9� 10.8 0.10

Nursing 94.0� 12.3 91.2�16.6 96.3� 6.4 0.49

Physician 96.3� 8.2 95.8�8.9 96.8� 7.7 0.74

Personal issue 90.6� 12.9 88.4�15.3 92.4� 10.4 0.37

Overall assessment 95.6� 10.9 93.7�13.7 97.2� 7.6 0.13

Abbreviations: PG, Press Ganey; SD, standard deviation.
aValues are presented as mean� SD.
bThe PG only group consists of patients who were not included in the registry, while the registry patients completed additional questionnaires.
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Discussion

Considering the emphasis healthcare has placed on patient
satisfaction to determine physician reimbursement, under-
standing the factors affecting patients’ perception of the
operative experience is critical. There is a lack of prior
research evaluating the factors associated with PG scores
in sports medicine patients, particularly those undergoing
ACLR. The current study identified several patient and surgi-
cal factors that were associated with worse PGAS domain
scores in patients undergoing ACLR, but none of the factors
were significantly associated with the total PGAS score.
Additionally, the registration and facility domains were
associated with the greatest variability in the total PGAS
score, while the physician domain was the least influential.
The results of this study do not provide reliable targets for
hospital systems to improve total PGAS survey scores. The
lack of correlation with validated baseline PROMs should
caution the interpretation of PGAS scores and their use for
future reimbursement.

Literature describing patient satisfaction following ACLR
is limited, and no prior studies have determined the factors
associated with PG survey scores in this patient population.
Kocher et al previously determined predictors of patient
satisfaction at a minimum of 2 years after ACLR, showing
improved satisfactionwith better 2-year IKDC scores and less
satisfaction in the presence of a lateral meniscus tear.13 This
is consistent with prior research demonstrating the long-
term importance of the lateral meniscus.14,15 In contrast, the
current study did not find an association between meniscus
tears and PGAS scores.

Despite a lack of data reporting satisfaction after ACLR,
satisfaction rates are generally high. A recent report demon-
strated 85.4% of patients are very satisfied following ACLR,
and 10.3% of patients are somewhat satisfied.16 These find-
ings, however,were reported at aminimumof 2 years follow-
up, and patients were more likely to be satisfied if they
returned to sport. The current study showed similarly high
satisfaction scores in the immediate postoperative period
with amean total PGAS score of 92 out of 100 points. Since PG
has not released percentiles for PGAS scores after ACLR, the
ceiling effects of the survey may render seemingly high
scores in a low percentile nationally.17 Additionally, return
to sport, a major contributor to patient satisfaction after
ACLR, cannot be assessed within the 6 weeks postoperative
timeframewhen the PGAS survey is administered. Therefore,
the relatively high total PGAS score reported in this study is
unlikely to represent long-term patient satisfaction with
their surgery, but rather satisfactionwith their perioperative
experience.

While no prior studies examined the association between
PG surveys and PROMs in patients undergoing ACLR, multi-
ple studies with conflicting results exist for other orthopae-
dic populations. For patients undergoing total hip and knee
arthroplasty, Chughtai et al found no significant correlations
between PG scores and common PROMs.1,6 These studies,
however, assessed PROMs 2 years postoperatively, while the
current study used baseline PROMs given their proximity toTa
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the timing of PGAS survey administration. The current study
did not showany significant correlations between total PGAS
and baseline PROMIS scores, but did show a significant,
weakly positive correlation between PROMIS anxiety scores
and the overall assessment domain. These findings conflict
with prior research showing higher baseline PROMIS anxiety
scores are associated with worse overall assessment PG
scores in follow-up hand clinic patients.18 Inconsistent cor-
relations between PROMs and PG surveys in orthopaedic
research show the patient experiencemay be independent of
measurable outcomes.

The results of this study showed correlations between
several factors and PGAS domain scores. First, patientswith a
college degree had worse personal issue scores. By contrast,
orthopaedic clinic patients with lower socioeconomic status
have been previously shown to have worse PG scores.17 The
findings in the present study may indicate patients with
higher socioeconomic status have higher expectations of
healthcare systems to properly address issues that arise
during encounters. Second, patients who had a continuous
femoral nerve catheter had worse personal issue scores, yet
prior studies have shown pain control after total knee
arthroplasty is associated with better patient satisfaction
scores.9 These conflicting findings may be explained by the
logistics of the continuous catheter itself, rather than the
efficacy of pain control, as patients with or without a single-
shot nerve block did not have significant differences in
satisfaction scores. While the continuous femoral catheter
is also a postoperative factor, it was included in this study
because the catheter is placed preoperatively. Third, an
increasing number of prior surgeries was weakly negatively
correlated with registration PGAS scores. More surgical
experiences likely provide greater context for the registra-
tion process, and deviation from patient expectations likely
leads to worse scores in this domain. Finally, multiple
authors in the outpatient clinic setting have shown that
older age is associated with improved PG scores.3,8 The
current study did not show associations between PGAS
scores and older age, which is likely due to the younger
cohort inherent to ACLR. Overall, the associations observed
in the current study are weak, and the findings are likely not
generalizable to other patient populations. It is important to
recognize the inconsistent findings in the literature related

to patient satisfaction surveys, as they potentially carry
financial implications.

Finally, the registration and facility domain scores in the
current study were responsible for the greatest variability in
the total PGAS score. The physician domain accounted for the
least variability in the total PGAS score and had the highest
mean score of any domain. This indicates that the surgeons
consistently met the expectations of patients during their
encounters, and surgeons have little room to improve their
PGAS scores. Much of the PGAS score variability remains
outside of the control of the surgeon, despite one report that
the physician score is the most influential for the total PG
score in orthopaedic clinic patients.5 Such differencesmay be
related to patient expectations in the clinic versus the
surgical center, as patients are concerned with wait times
and the time spent with the physician in the clinic setting.8,19

There are several limitations to this study. The greatest
weakness of the study is the small sample size due to the11.9%
(99/829ACLRs) response rate to thePGAS survey. The response
rate iswithin the 8.9 to 16.5% range presented for orthopaedic
clinic patients.8,20,21 The sample size in the current study is
much smaller than prior PG studies, as most studies include
heterogenous clinic populations. This study, however, specifi-
cally assessed ambulatory surgery encounters, which are less
frequent than clinic encounters, in a homogenous population
of patients undergoingACLRover a 5-year period. Importantly,
PG claims 30 responses is an adequate sample size to draw
meaningful conclusions of a practice, and encounterswith this
minimum cutoff will be used for national rankings.4 So, the
data in this study represent all the available responses for
national rankings over a 5-year period for a single institution.
Second, a smaller cohort of patients (n¼54) was enrolled in
the orthopaedic registry, limiting the analysis for certain
variables. Differences in the subgroups were minimal, as
only the number of meniscus tears were different in the
registry group. Finally, the results of this study may not be
generalizable to other patient populations given the data are
from a single academic, urban population.

In summary, this is the first study to evaluate the PGAS
survey in patients undergoing ACLR procedures. While no
significant correlations were shown between preoperative
patient factors and the total PGAS score, there were multiple
weak correlations for the registration, personal issue, and

Table 6 Multivariable linear regression model for PGAS total score variability according to domain scores

PGAS domain Parameter estimate β (standardized) SE p-Value VIF Adjusted R2 change (%)

Facility 0.167 0.229 1.20 <0.001 1.87 2.96

Registration 0.167 0.238 0.01 <0.001 1.85 3.07

Nursing 0.167 0.215 0.01 <0.001 3.21 1.51

Physician 0.167 0.142 0.01 <0.001 1.71 1.26

Personal issue 0.167 0.226 0.02 <0.001 3.59 1.50

Overall Assessment 0.166 0.189 0.01 <0.001 3.69 1.02

Adjusted R2 0.999 — — — — —

Abbreviations: PGAS, Press Ganey Ambulatory Surgery Survey; SE, standard error; VIF, variance inflation factor.
Note: Bold indicates p< 0.05.
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overall assessment scores. Except for the type of regional
anesthesia, the number of prior surgeries, education level,
and baseline anxiety level of patients undergoing ACLR are
largely nonmodifiable factors weakly associated with PGAS
scores. Given these findings and a lack of consistency in the
literature regarding the factors associatedwith PG scores, we
cannot recommend specific modifiable patient targets for
surgery centers to improve PGAS scores in patients under-
going ACLR. Given the registration and facility scores con-
tributed the greatest variability to the total PGAS score,
improving the patient experience in these areas may have
the greatest impact. The surgeon contributed the least to the
variability of the total score, and physician domain scores
were consistently high, demonstrating that PGAS scores may
be out of the control of the surgeon. This has important
implications to future reimbursement and PGAS scores
should be interpreted with caution. Future studies should
determine if PGAS scores are correlated with surgical satis-
faction and long-term PROMs in patients undergoing ACLR.
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