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Background: Patient satisfaction metrics are commonly used to assess the quality of health care and affect reimbursement. The
Press Ganey Ambulatory Surgery (PGAS) is a satisfaction survey that has emerged as a prominent quality assessment tool;
however, no data exist on whether PGAS scores correlate with early postsurgical satisfaction during the PGAS survey adminis-
tration period in patients who underwent anterior cruciate ligament reconstruction (ACLR).

Purpose: To determine if PGAS scores correlate with measures of satisfaction and patient-reported outcomes (PROs) at 2 weeks
postoperatively in ACLR patients.

Study Design: Cohort study (diagnosis); Level of evidence, 3.

Methods: A retrospective review of patients who underwent ACLR at a single institution was performed. Patients who completed
the PGAS survey and PROs at 2 weeks postoperatively were included in the study. Surgical satisfaction was measured with the
Surgical Satisfaction Questionnaire (SSQ-8), and PROs included 6 Patient-Reported Outcomes Measurement Information System
domains. Bivariate analysis between PGAS and PRO scores was conducted using the Spearman rank correlation coefficient (rS).

Results: Of the 716 patients who received the PGAS survey after ACLR, 81 patients completed the survey, and 39 patients also
completed PROs and were included in the study. Total converted (mean scaled score) and “top box” (percentages of questions
with highest rating selected) PGAS scores showed no significant correlations with the SSQ-8 (rS ¼–0.24; P ¼ .14). There were no
significant correlations between SSQ-8 and PGAS domain scores except for a negative correlation with Facility domain top box
scores (rS ¼–0.33; P ¼ .04), meaning that patients with higher surgical satisfaction had lower PGAS Facility scores. Total PGAS
(converted and top box scores) and PGAS domain scores showed no significant correlation with any of the other PROs.

Conclusion: PGAS scores showed no significant positive correlation with surgical satisfaction, function, pain, mental health,
activity, or expectations of surgery in patients 2 weeks after ACLR. This suggests little to no relationship between PGAS score and
surgical satisfaction in the early recovery period after ACLR.

Keywords: Press Ganey; satisfaction; ACL; patient-reported outcomes

As the Centers for Medicare and Medicaid Services (CMS)
transitions to a patient experience-centered health care
model, satisfaction surveys are increasingly being used to
determine the quality of services provided.21,22 Press
Ganey Associates LLC has emerged as a highly regarded
patient satisfaction survey vendor as more than 50% US
health care institutions have adopted one of their sur-
veys.35 These surveys carry potential financial implications
for both institutions and providers, as hospitals can be
penalized up to 2% of base operating diagnosis-related

group payments. Further, since the results are available
to the public, they can potentially affect the reputation of
the institution, leading to a lower patient volume.22

Although hospital-based outpatient surgery departments
and ambulatory surgery centers are not yet required by the
CMS to report satisfaction metrics, many institutions have
voluntarily begun using these standardized satisfaction
metrics in anticipation of future mandated implementation
from the CMS.25

Prior studies have shown that Press Ganey (PG) surveys
do not capture satisfaction data that correlate with legacy
patient-reported outcomes (PROs) in patients undergoing
surgery for degenerative conditions.6-8,19 Additionally,
most of these studies capture PROs years after PG survey
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completion, which is administered within days of surgery.
Previous studies evaluate correlations between short-term
Press Ganey scores with long-term patient-reported out-
comes. This study evaluates correlations between short-
term PG scores with short-term PROs.34 On the other hand,
patients undergoing anterior cruciate ligament reconstruc-
tion (ACLR) are high-functioning individuals who may
have different patient experience profiles than those of
patients undergoing surgery for chronic conditions. There-
fore, sports surgeons should understand the factors associ-
ated with PG survey scores in patients undergoing ACLR.

The objectives of this study were to determine if Press
Ganey Ambulatory Surgery (PGAS) scores correlate with
early surgical satisfaction or PROs in patients undergoing
ACLR in the ambulatory surgery setting. By comparing
PGAS scores with early surgical satisfaction and PROs, we
aimed to elucidate whether patients’ state of health during
the PGAS survey administration period is correlated with
PGAS scores. We hypothesized that PGAS scores would not
be significantly correlated with early surgical satisfaction or
with other PROs that measure physical function, pain, men-
tal health, activity level, and expectations.

METHODS

After obtaining institutional review board approval, a PG
database was retrospectively reviewed for Current Proce-
dural Terminology code 29888 to identify patients under-
going primary or revision ACLR at a single academic
ambulatory surgery center between June 2015 and August
2019. All adult patients (�18 years of age) undergoing pri-
mary or revision ACLR were sent the PGAS survey accord-
ing to our surgery center’s protocol. Exclusion criteria for
receiving the PGAS survey were patients admitted to the
hospital or incarcerated patients. All surgical procedures
were conducted by 4 sports medicine fellowship–trained
orthopaedic surgeons (including J.D.P. and R.F.H.) with 3
to 23 years of experience. PGAS surveys were initially sent
to patients by mail within a week of surgery. Once the
facility’s sampling number of 120 surveys were sent each
month, the method of survey administration was switched
to email for the remainder of the month for a 100% sam-
pling rate. No patients received both mail and email sur-
veys. For patients receiving the email survey, the emails
were sent within a week of surgery and a second reminder
email was sent 5 days later if there was no response. The
email survey link closed after 30 days, but most responses
were typically received within 2 days. The PGAS survey

measures the “patient experience” through 35 questions
divided into 6 domains: Registration, Facility, Nursing,
Physician, Personal Issue, and Overall Assessment.
Responses were assessed with a Likert scale of 1 to 5 (very
poor to very good) and converted to a score from 0 (very
poor) to 100 (very good).3 Additionally, the percentage of
questions with the highest possible rating selected was cal-
culated to obtain the “top box” scores for each patient.2,3,16

These converted and top box scores were averaged for the
total and domain scores for the total cohort.

Patients who completed the PGAS survey were cross-
referenced for enrollment in an institutional review
board–approved, prospective, single-institution orthopae-
dic registry with completed 2-week postoperative
PROs.14,28 Patients were included in the orthopaedic regis-
try if they were 18 years of age or older, were English
speaking, were not incarcerated or a ward of the state, and
were willing and able to participate in the study. Patients
with multiligamentous knee injuries were not excluded
from the study, but no patients had such injuries in the
cohort. The registry questionnaires included 6 domains of
the Patient-Reported Outcomes Measurement Information
System (PROMIS) computer adaptive test: Physical Func-
tion, Pain Interference, Fatigue, Social Satisfaction, Anxi-
ety, and Depression.4,5,20,27 Knee pain and overall body
pain were assessed using the Numeric Pain Scale.10 Expec-
tations of surgery were assessed with the Expectations
domain of the Musculoskeletal Outcomes Data Evaluation
and Management System.15,29,36 Patient physical activity
after surgery was measured using the Tegner activity
scale.30 Relevant surgical and patient factors were obtained
from the electronic medical record. Questionnaires were
administered using the Research Electronic Data Capture
data collection system.12,13

Surgical satisfaction was measured with the Surgical
Satisfaction Questionnaire (SSQ-8), which broadly cap-
tures satisfaction with the recovery process for the present
surgical condition.11 The SSQ-8 is a validated tool to assess
patient surgical satisfaction and includes 8 questions about
pain control, performing daily activities, returning to work,
exercising, surgical results, likelihood of making the same
treatment decision again, and likelihood of recommending
the surgery to someone else. Scores ranged from 0 to 100,
where higher scores indicated more satisfaction with the
surgery performed.

Continuous data were reported as means and standard
deviations, while categorical data were reported as fre-
quencies and percentages. The 39 patients who completed
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both the PGAS and the registry surveys (PGAS þ registry
cohort) were compared with the 42 patients who did not
(PGAS-only cohort) to assess for possible selection bias.
Relationships between categorical variables were assessed
with chi-square tests. After assessing for normality, contin-
uous variables were compared with independent-samples t
tests or 1-way analysis of variance tests for parametric
data, and Wilcoxon signed-rank or Kruskal-Wallis tests
were used for nonparametric data. Bivariate analysis
between continuous variables was conducted using the Spear-
man rank correlation coefficient (rS). All analyses were per-
formed with JMP Pro Version 13 software (SAS Institute Inc),
and P< .05 was used to determine statistical significance. All
P values were 2-tailed.

RESULTS

Of the 716 ACLRs performed during the study period, 81
patients (11.3%) completed the PGAS survey. Of the 81
ACLR patients who completed a PGAS survey, 39 patients
were enrolled in the orthopaedic registry and completed
2-week postoperative PROs (PGAS þ registry cohort). The
mean age was 30.1 ± 12.8 years, 44% were male, 68% were
White race, and 90% had commercial insurance. The major-
ity (90%) of patients underwent a primary ACLR, 31% had
concomitant meniscectomy, and 39% had concomitant
meniscal repair. Only 8% had concomitant chondroplasty
or microfracture procedures (Table 1).

To assess for selection bias, a comparison between the
PGAS þ registry cohort and PGAS-only cohort was per-
formed, demonstrating no significant differences in sex,

age, race, ethnicity, insurance, surgeon, or primary versus
revision ACLR (Table 1). There was a significant difference,
however, in the number of patients undergoing a concomi-
tant meniscal repair. There were no significant differences
in PGAS scores between groups (Table 2).

The mean converted total PGAS score was 93.7 ± 6.8, and
the mean top box total PGAS score was 77.8 ± 23.8 (Table
3). The lowest mean domain score was the Facility domain,
which had a converted mean score of 87.3 ± 12.6 and mean
top box score of 56.9 ± 40.1. The highest mean domain score
was the Overall Assessment domain, which had a con-
verted mean score of 98.1 ± 6.2 and a mean top box score
of 93.2 ± 23.2. The mean SSQ-8 score was 72.7 ± 14.8. The
total PGAS converted and top box scores were not signifi-
cantly correlated with surgical satisfaction based on the
SSQ-8 (Table 3). The only significant correlation between
PGAS domain scores and the SSQ-8 scores was for the
Facility top box score, which was a weak negative correla-
tion (rS ¼–0.33; P ¼ .04).

The 2-week postoperative PROs are shown in Tables 4
and 5. There were no significant correlations between any
of the PROs and the total PGAS converted or top box scores
(Table 4). No significant correlations were observed
between 2-week postoperative PROs and PGAS Domain
scores (Table 5).

DISCUSSION

In patients undergoing ACLR, this study demonstrates
that there was no statistically significant positive correla-
tion between PGAS scores and a validated measure of

TABLE 1
Baseline Characteristics of Patients in the PGAS þ Registry and PGAS-Only Cohortsa

Total (N ¼ 81) PGAS þ Registry (n ¼ 39)b PGAS Only (n ¼ 42)c P

Age, y 27.5 ± 12.1 30.1 ± 12.8 25.0 ± 11.0 .08
Male sex 42 (52) 17 (44) 25 (60) .15
Hispanic or Latino 4 (5) 3 (8) 1 (2) .35
Race .77

White 55 (68) 26 (68) 29 (73)
Black 9 (11) 4 (11) 5 (13)
Other 17 (21) 8 (21) 6 (15)

Insurance .87
Commercial 72 (89) 35 (90) 37 (88)
Government 6 (7) 3 (8) 3 (7)
Workers’ compensation 3 (4) 1 (3) 2 (5)

Surgeon .19
1 27 (33) 9 (23) 18 (43)
2 1 (1) 1 (3) 0 (0)
3 46 (57) 26 (67) 20 (48)
4 7 (9) 3 (8) 4 (10)

Primary ACLR 70 (86) 35 (90) 35 (83) .40
Meniscectomy 22 (27) 12 (31) 19 (45) .48
Meniscal repair 22 (27) 15 (39) 7 (17) .03
Chondroplasty/microfracture 3 (4) 3 (8) 0 (0) .07

aValues are presented as No. (%) or mean ± SD. ACLR, anterior cruciate ligament reconstruction; PGAS, Press Ganey Ambulatory Surgery
survey.

bPGAS þ registry patients completed both the PGAS and 2-week patient-reported outcome measures.
cPGAS-only patients completed the PGAS but did not complete 2-week postoperative patient-reported outcome measures.
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surgical satisfaction, the SSQ-8.11 In fact, the only statisti-
cally significant finding in this study was a negative corre-
lation between SSQ-8 and PGAS Facility domain top box

TABLE 2
Distribution of PGAS Scoresa

Factor Total (N ¼ 81) PGAS þ Registry (n ¼ 39) PGAS Only (n ¼ 42) P

Total
Converted score 92.5 ± 9.2 93.7 ± 6.8 91.3 ± 1.9 .59
Top box score 74.5 ± 26.6 77.8 ± 23.8 71.5 ± 28.9 .35

Facility
Converted score 86.2 ± 13.0 87.3 ± 12.6 85.2 ± 13.4 .52
Top box score 53.6 ± 4.1 56.9 ± 4.1 50.5 ± 40.3 .46

Registration
Converted score 90.7 ± 12.9 91.6 ± 11.3 89.9 ± 14.4 .89
Top box score 70.4 ± 34.0 72.4 ± 32.3 68.5 ± 35.8 .72

Nursing
Converted score 94.7 ± 11.6 95.9 ± 7.2 93.6 ± 14.5 .89
Top box score 83.6 ± 29.3 85.3 ± 26.7 82.1 ± 31.7 .97

Physician
Converted score 96.6 ± 7.7 97.4 ± 6.2 95.8 ± 8.9 .50
Top box score 87.3 ± 27.4 91.0 ± 21.8 83.9 ± 31.6 .35

Personal Issue
Converted score 90.7 ± 12.3 92.1 ± 1.4 89.5 ± 13.8 .57
Top box score 66.4 ± 34.2 71.3 ± 32.1 61.9 ± 35.8 .26

Overall Assessment
Converted score 95.8 ± 11.2 98.1 ± 6.2 93.7 ± 14.1 .13
Top box score 87.2 ± 31.4 93.2 ± 23.2 81.7 ± 37.0 .15

aValues are presented as mean ± SD. PGAS, Press Ganey Ambulatory Surgery survey.

TABLE 3
Correlations Between PGAS Scores and the SSQa

PGAS þ Registry (n ¼ 39)b

SSQ

rS P

Total PGAS
Converted score 93.7 ± 6.8 –0.24 .14
Top box score 77.8 ± 23.8 –0.24 .15

Facility
Converted score 87.3 ± 12.6 –0.31 .05
Top box score 56.9 ± 40.1 –0.33 .04

Registration
Converted score 91.6 ± 11.3 –0.15 .38
Top box score 72.4 ± 32.3 –0.10 .53

Nursing
Converted score 95.9 ± 7.2 0.04 .79
Top box score 85.3 ± 26.7 –0.01 .94

Physician
Converted score 97.4 ± 6.2 –0.02 .92
Top box score 91.0 ± 21.8 –0.01 .97

Personal Issue
Converted score 92.1 ± 10.4 –0.17 .29
Top box score 71.3 ± 32.1 –0.20 .22

Overall Assessment
Converted score 98.1 ± 6.2 –0.12 .48
Top box score 93.2 ± 23.2 –0.12 .47

aValues are presented as mean ± SD unless otherwise indicated.
PGAS, Press Ganey Ambulatory Surgery survey; SSQ, Surgical Sat-
isfaction Questionnaire.

bPGAS + registry patients completed both the PGAS and
2-week patient-reported outcome measures.

TABLE 4
Correlations Between Total PGAS Scores and 2-Week PRO

Scoresa

2-Week PROs
PRO Score

Converted Top Box

Mean ± SD rS
b P rS

b P

PROMIS
PF 29.4 ± 6.6 –0.12 .48 –0.11 .52
Pain Int 60.5 ± 7.5 –0.09 .57 –0.07 .68
Fatigue 54.5 ± 9.4 –0.01 .97 0.00 .99
SS 37.5 ± 6.7 –0.15 .36 –0.12 .46
Anxiety 54.5 ± 9.7 0.19 .26 0.21 .20
Depression 53.5 ± 10.7 0.02 .90 0.07 .69

NPS
Knee 3.1 ± 2.3 0.03 .88 0.07 .66
Body 1.5 ± 2.0 0.02 .90 0.04 .83

TAS 0.5 ± 0.6 –0.11 .50 –0.11 .49
Met expectationsc 49.6 ± 30.5 –0.11 .54 –0.08 .65

aNPS, Numeric Pain Scale; Pain Int, Pain Interference;
PF, Physical Function; PGAS, Press Ganey Ambulatory Surgery
survey; PRO, patient-reported outcome; PROMIS, Patient-
Reported Outcomes Measurement Information System; SS, Social
Satisfaction; TAS, Tegner activity scale.

bSpearman correlation coefficient between PROs and total
PGAS converted and top box scores.

cExpectations were assessed with the Musculoskeletal Out-
comes Data Evaluation and Management System.
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scores (rS ¼–0.33; P ¼ .04). These findings further support
the hypothesis that the PGAS survey evaluates patient sat-
isfaction with a very specific focus on the patient experience
at the surgery center, while the SSQ-8 emphasizes satisfac-
tion with surgical results and recovery. Although the
results of patient satisfaction metrics are increasingly
being used to measure the quality of health care, there is
limited research evaluating the correlation of PG scores
with other validated postoperative outcome measures in
patients undergoing ACLR. Prior studies have shown con-
flicting evidence that PG scores are correlated with vali-
dated PROs, especially in the total joint arthroplasty,
spine surgery, and hand clinic populations.1,6-8,19,23,24,26,33

This study is important for surgeons and administrators, as
improving surgical satisfaction and early recovery do not
appear to influence PGAS scores, and more specific efforts
are warranted to improve the patient experience.

The lack of correlation between surgical satisfaction,
PROs, and PGAS scores contributes to concerns that PG
surveys may not accurately capture valid patient satisfac-
tion metrics. Torok et al31 developed a validated measure of
patient satisfaction for hospitalists based on quality of care
metrics endorsed by the Society of Hospital Medicine and
found no correlation with the PG survey. In the adult ortho-
paedic population, Joseph et al18 showed that patient sat-
isfaction measured by the PG survey weeks after discharge
was discordant with patient satisfaction reported as an
inpatient. Taken together, the lack of concordance between
the PGAS survey and SSQ-8 may be explained by the dif-
ferent focuses of each survey, as well as the methods of PG
survey administration.

This study contributes to the growing body of literature
that shows little to no correlation between PG surveys and
PROs. While no studies have evaluated associations

TABLE 5
Correlations Between PGAS Domain Scores and 2-Week PRO Scoresa

PGAS

2-Week PROs
Facility Registration Nursing Physician PI OA

rS P rS P rS P rS P rS P rS P

PROMIS
PF

Converted –0.06 .74 –0.22 .17 –0.07 .69 0.10 .56 –0.05 .77 –0.32 .05
Top box –0.11 .52 –0.10 .55 –0.07 .68 0.09 .57 –0.16 .33 –0.31 .05

Pain Int
Converted –0.04 .81 –0.14 .38 –0.16 .32 0.01 .99 0.01 .99 0.02 .99
Top box –0.02 .99 –0.16 .33 –0.15 .36 –0.01 .99 0.04 .82 0.02 .88

Fatigue
Converted 0.00 .99 –0.03 .88 0.06 .72 0.09 .57 –0.04 .79 –0.01 .99
Top box 0.00 .99 –0.09 .58 0.00 .99 0.08 .63 0.00 .99 –0.01 .99

SS
Converted –0.16 .32 –0.13 .43 –0.05 .77 –0.05 .75 –0.16 .34 –0.15 .36
Top box –0.22 .19 –0.01 .99 –0.03 .87 –0.05 .75 –0.14 .40 –0.15 .36

Anxiety
Converted 0.17 .30 0.22 .18 0.15 .38 0.08 .62 0.19 .25 0.03 .86
Top box 0.18 .26 0.15 .36 0.17 .29 0.07 .68 0.26 .11 0.03 .83

Depression
Converted 0.07 .68 0.00 .99 0.03 .84 0.12 .46 0.14 .40 –0.19 .24
Top box 0.09 .58 –0.08 .63 0.14 .39 0.11 .51 0.15 .38 –0.19 .25

NPS
Knee

Converted 0.06 .71 –0.01 .99 0.05 .78 0.08 .62 0.08 .62 0.11 .49
Top box 0.08 .65 0.00 .99 0.03 .85 0.07 .67 0.09 .61 0.12 .47

Body
Converted –0.02 .99 0.05 .74 0.07 .68 –0.05 .74 0.00 .99 0.14 .40
Top box 0.04 .83 0.02 .99 0.06 .74 –0.04 .80 0.04 .82 0.14 .40

TAS
Converted –0.20 .22 0.07 .68 –0.06 .72 –0.09 .59 –0.07 .68 –0.14 .41
Top box –0.25 .13 0.10 .55 –0.03 .84 –0.10 .56 –0.13 .43 –0.14 .41

Met expectationsb

Converted –0.24 .18 0.09 .61 0.12 .53 0.11 .54 –0.18 .32 –0.10 .58
Top box –0.25 .16 0.10 .59 0.07 .69 0.10 .59 –0.05 .80 –0.10 .58

aNPS, Numeric Pain Scale; OA, Overall Assessment; Pain Int, Pain Interference; PF, Physical Function; PGAS, Press Ganey Ambulatory
Surgery survey; PI, Personal Issue; PRO, patient-reported outcome; PROMIS, Patient-Reported Outcomes Measurement Information Sys-
tem; SS, Social Satisfaction; TAS, Tegner activity scale.

bExpectations were assessed with the Musculoskeletal Outcomes Data Evaluation and Management System.
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between PG scores and PROs in patients undergoing ACLR
before the current study, the total joint arthroplasty liter-
ature has explored the topic. Chughtai et al7,8 found no
correlations between the PG survey “overall hospital
rating” score and various validated outcome assessment
tools measuring quality of life, physical function, and activ-
ity level years after total knee or hip arthroplasty. Kohring
et al19 similarly found little to no correlation between PG
scores and PROMIS Physical Function scores at both
90 days and 1 year after total joint replacement. The lack
of correlation with validated PROs extends to other ortho-
paedic populations, including lumbar spine surgery, where
there was noted to be a strong negative correlation between
PG score and quality of care as measured by the National
Neurosurgery Quality and Outcomes Database 1 year after
surgery.24

Perhaps the lack of correlation may be explained by the
time point at which the PROs are measured. Mohamed
et al23 found that multiple PGAS domains were associated
with pain intensity within the first 48 hours after total knee
arthroplasty during an inpatient stay. Similarly, Tyser
et al33 found positive associations between PG scores and
PROMIS (Physical Function, Anxiety, and Pain Interfer-
ence) scores taken in the waiting room before an appoint-
ment in an outpatient hand clinic. Given these previous
findings, one would expect surgical satisfaction and PROs
to correlate more with PGAS scores if they were obtained
during the same time frame. Despite assessing 2-week out-
comes in the present study, however, we showed little to no
correlation between PGAS scores, surgical satisfaction, and
PROs. PG surveys appear to capture data limited to the
patient experience during the clinical encounter and do not
appear to be correlated with short- or long-term surgical
outcomes. Efforts to improve PG scores likely extend
beyond striving for excellent surgical outcomes and likely
require directed action to improve the patient experience.
Furthermore, surgeons should be cautioned to avoid inter-
preting PGAS scores as assessments of patient satisfaction
with surgical outcomes, as the PGAS survey is more accu-
rately reflective of a patient’s overall experience with an
ambulatory surgery center.

Limitations

There were several limitations to this study. The small
sample size may indicate that this study was underpowered
to detect small differences. A total 39 patients provides 80%
power to detect a Spearman correlation coefficient of 0.42
with an alpha level of .05. Therefore, the study was appro-
priately powered to show fair or better correlations between
the PGAS score and SSQ-8 or PROs. Furthermore, this
study includes all the PGAS responses after ACLR from a
single institution over 4 years and accurately represents all
the available PGAS satisfaction scores that could be used to
determine rankings and reimbursement among participat-
ing institutions; however, this may limit study generaliz-
ability. PG has stated that only 30 responses are needed to
draw meaningful conclusions of a practice.35

Additionally, the study had a low response rate of 11.3%
(81 of 716 ACLRs), which is consistent with response rates

in orthopaedic clinic patients of between 8.9% and
16.5%.9,26,32 Prior studies have shown evidence of nonre-
sponse bias using the same PGAS survey administration
methodology used in this study, where the survey admin-
istration mode changes from mail to email once 120 surveys
are sent out per month.34 This survey methodology is based
on PG’s protocol at our institution, but future studies
should assess how such methodology affects response rates
and PGAS scores compared with other methods.

Prior studies assessing PG surveys in orthopaedic
patients have largely included only the more abundant
clinic encounters in heterogeneous populations. Therefore,
the smaller sample size in the current study can be
explained by including only surgical encounters in a homo-
geneous group of ACLR patients with a low response rate.
Analyzing only patients who underwent ACLR helps con-
trol for treatment-specific confounders across different
diagnosis-related groups at the expense of sample size. The
sample size was further reduced by only including patients
who completed 2-week PROs. To assess for possible selec-
tion bias, the patients who completed the PGAS survey and
PROs (PGAS þ registry cohort) were compared with those
who did not complete PROs (PGAS-only cohort). The only
difference between groups was the rate of concomitant
meniscal repair, limiting potential biases.

Another limitation was the potential for recall bias
because of the timing of PGAS survey completion, as
patients could complete the survey from 48 hours to 6 weeks
postoperatively. Such differences in timing could also affect
correlations with 2-week PROs, as the orthopaedic registry
required patients to complete their surveys between 10 and
21 days postoperatively. Ideally, patients would concur-
rently complete PGAS surveys and 2-week PROs to make
more appropriate comparisons, but this was limited by the
retrospective study design. While the SSQ-8 has yet to be
validated specifically at the 2-week time point, Howard
et al17 showed that 2-week SSQ-8 scores captured meaning-
ful surgical satisfaction that was correlated with PROs
measuring function, pain, and activity level in the general
orthopaedic population. In addition, we included patients
who underwent revision ACLR, which may bias PGAS
responses in those who have failed a prior ACLR by another
surgeon. The influence of primary versus revision ACLR
should be explored in future studies. Finally, many of the
PGAS scores were over 90, which suggests that there may
be ceiling effects for these scores.

CONCLUSION

This is the first study to assess the correlation between the
patient experience and surgical satisfaction in the early
postoperative phase in patients undergoing ACLR. Postop-
erative patient experience measures, such as PG surveys,
are intended to improve health care quality by linking
reimbursement with patient satisfaction. However, patient
satisfaction is a complex concept that may reflect different
aspects of health care depending on survey design. Our
study demonstrated that PGAS scores do not correlate with
a validated surgical satisfaction measure at 2 weeks
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postoperatively. Additionally, PGAS scores were not reflec-
tive of other 2-week PROs measuring function, pain, men-
tal health, activity level, and expectations of surgery. This
study serves as further evidence that PGAS surveys cap-
ture distinct data that appear to be unrelated to early sur-
gical satisfaction and PROs during the PGAS survey
administration period. Therefore, PGAS survey satisfac-
tion should not be extrapolated to serve as an indicator of
early surgical satisfaction or the current health state of
patients undergoing ACLR.

ACKNOWLEDGMENT

The authors acknowledge J. Kathleen Tracy, PhD; Andrew
G. Dubina, MD; Julio J. Jauregui, MD; Vidushan Nadara-
jah, MD; Patrick M.J. Sajak; Joshua M. Abzug, MD; Far-
shad Adib, MD; Craig H. Bennett, MD; S. Ashfaq Hasan,
MD; Vincent Ng, MD; Cameran I. Burt, BS; Shaun H.
Medina, MD; Keyan Shasti, BS; Dominic J. Ventimiglia,
BS; Alexander J. Wahl, BS; and Michael P. Smuda, MSAT,
ATC, for their assistance with data collection.

REFERENCES

1. Abtahi AM, Presson AP, Zhang C, Saltzman CL, Tyser AR. Association

between orthopaedic outpatient satisfaction and non-modifiable patient

factors. J Bone Joint Surg Am. 2015;97(13):1041-1048. doi:10.2106/

JBJS.N.00950

2. Bloom DA, Manjunath AK, Gualtieri AP, et al. Patient satisfaction after

total hip arthroplasty is not influenced by reductions in opioid pre-

scribing. J Arthroplasty. 2021;36(7)(suppl):S250-S257. doi:10.1016/j.

arth.2021.02.009

3. Bloom DA, Manjunath AK, Kaplan DJ, et al. Reduced opioid prescrib-

ing following arthroscopic meniscectomy does not negatively impact

patient satisfaction. Knee. 2021;29:216-221. doi:10.1016/j.knee.

2021.01.020

4. Carle AC, Cella D, Cai L, et al. Advancing PROMIS’s methodology:

results of the Third Patient-Reported Outcomes Measurement Informa-

tion System (PROMIS®) Psychometric Summit. Expert Rev Pharma-

coecon Outcomes Res. 2011;11(6):677-684. doi:10.1586/erp.11.74

5. Cella D, Riley W, Stone A, et al. The Patient-Reported Outcomes

Measurement Information System (PROMIS) developed and tested

its first wave of adult self-reported health outcome item banks:

2005-2008. J Clin Epidemiol. 2010;63(11):1179-1194. doi:10.1016/j.

jclinepi.2010.04.011

6. Chughtai M, Gwam CU, Khlopas A, et al. No correlation between

Press Ganey survey responses and outcomes in post-total hip arthro-

plasty patients. J Arthroplasty. 2018;33(3):783-785. doi:10.1016/j.

arth.2017.09.037

7. Chughtai M, Jauregui JJ, Mistry JB, et al. What influences how

patients rate their hospital after total knee arthroplasty? Surg Technol

Int. 2016;28:261-265.

8. Chughtai M, Patel NK, Gwam CU, et al. Do Press Ganey scores cor-

relate with total knee arthroplasty-specific outcome questionnaires in

postsurgical patients? J Arthroplasty. 2017;32(9)(suppl):S109-S112.

doi:10.1016/j.arth.2017.01.007

9. Compton J, Glass N, Fowler T. Evidence of selection bias and non-

response bias in patient satisfaction surveys. Iowa Orthop J. 2019;

39(1):195-201.

10. Farrar JT, Young JP, LaMoreaux L, Werth JL, Poole RM. Clinical impor-

tance of changes in chronic pain intensity measured on an 11-point

numerical pain rating scale. Pain. 2001;94(2):149-158. doi:10.1016/

s0304-3959(01)00349-9

11. Haff R, Lucente V, Raalte H, Olson G, Murphy M. Validation of a new

post surgical quality of life tool: the Surgical Ssatisfaction Question-

naire (SSQ-8). Int Urogynecol J. 2009;20:S133-S133.

12. Harris PA, Taylor R, Minor BL, et al. The REDCap consortium: building

an international community of software platform partners. J Biomed

Inform. 2019;95:103208. doi:10.1016/j.jbi.2019.103208

13. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG.

Research electronic data capture (REDCap)—a metadata-driven

methodology and workflow process for providing translational

research informatics support. J Biomed Inform. 2009;42(2):377-381.

doi:10.1016/j.jbi.2008.08.010

14. Henn RF, Dubina AG, Jauregui JJ, Smuda MP, Tracy JK. The Mary-

land Orthopaedic Registry (MOR): design and baseline characteristics

of a prospective registry. J Clin Orthop Trauma. 2017;8(4):301-307.

doi:10.1016/j.jcot.2017.04.003

15. Henn RF, Kang L, Tashjian RZ, Green A. Patients’ preoperative

expectations predict the outcome of rotator cuff repair. J Bone Joint

Surg Am. 2007;89(9):1913-1919. doi:10.2106/JBJS.F.00358

16. Hospital Consumer Assessment of Healthcare Providers and Sys-

tems. Summary Analyses. Accessed March 14, 2022. https://

hcahpsonline.org/en/summary-analyses/

17. Howard B, Aneizi A, Nadarajah V, et al. Early patient satisfaction

following orthopaedic surgery. J Clin Orthop Trauma. 2020;11:

S823-S828. doi:10.1016/j.jcot.2020.06.037

18. Joseph K, Udogwu UN, Manson TT, et al. Patient satisfaction after

discharge is discordant with reported inpatient experience. Orthope-

dics. 2021;44(3):e427-e433. doi:10.3928/01477447-20210415-01

19. Kohring JM, Pelt CE, Anderson MB, Peters CL, Gililland JM. Press

Ganey outpatient medical practice survey scores do not correlate

with patient-reported outcomes after primary joint arthroplasty.

J Arthroplasty. 2018;33(8):2417-2422. doi:10.1016/j.arth.2018.03.044

20. Liu H, Cella D, Gershon R, et al. Representativeness of the Patient-

Reported Outcomes Measurement Information System Internet

panel. J Clin Epidemiol. 2010;63(11):1169-1178. doi:10.1016/j.jcli-

nepi.2009.11.021

21. Medicare Program: Changes to Hospital Outpatient Prospective Pay-

ment and Ambulatory Surgical Center Payment Systems and Quality

Reporting Programs; Revisions of Organ Procurement Organizations

Conditions of Coverage; Prior Authorization Process and Require-

ments for Certain Covered Outpatient Department Services; Potential

Changes to the Laboratory Date of Service Policy; Changes to Grand-

fathered Children’s Hospitals-Within-Hospitals; Notice of Closure of

Two Teaching Hospitals and Opportunity To Apply for Available Slots.

Federal Register. Published November 12, 2019. Accessed February

18, 2021. https://www.federalregister.gov/documents/2019/11/12/

2019-24138/medicare-program-changes-to-hospital-outpatient-

prospective-payment-and-ambulatory-surgical-center

22. Medicare Program: Hospital Outpatient Prospective Payment and

Ambulatory Surgical Center Payment Systems and Quality Reporting

Programs; Organ Procurement Organization Reporting and Commu-

nication; Transplant Outcome Measures and Documentation

Requirements; Electronic Health Record (EHR) Incentive Programs;

Payment to Nonexcepted Off-Campus Provider-Based Department

of a Hospital; Hospital Value-Based Purchasing (VBP) Program;

Establishment of Payment Rates Under the Medicare Physician Fee

Schedule for Nonexcepted Items and Services Furnished by an Off-

Campus Provider-Based Department of a Hospital. Federal Register.

Published November 14, 2016. Accessed February 18, 2021. https://

www.federalregister.gov/documents/2016/11/14/2016-26515/

medicare-program-hospital-outpatient-prospective-payment-and-

ambulatory-surgical-center-payment

23. Mohamed NS, Gwam CU, Etcheson JI, et al. Pain intensity: how Press

Ganey survey domains correlate in total knee arthroplasty patients.

J Knee Surg. 2020;33(1):48-52. doi:10.1055/s-0038-1676517

24. Olivero W, Wang H, Vinson D, Pierce C, Trumbull S. Correlation

between Press Ganey scores and quality outcomes from the National

Neurosurgery Quality and Outcomes Database (Lumbar Spine) for a

hospital employed neurosurgical practice. Neurosurgery. 2018;65(CN

suppl 1):34-36. doi:10.1093/neuros/nyy106

The Orthopaedic Journal of Sports Medicine Press Ganey and Satisfaction After ACLR 7

https://hcahpsonline.org/en/summary-analyses/
https://hcahpsonline.org/en/summary-analyses/
https://www.federalregister.gov/documents/2019/11/12/2019-24138/medicare-program-changes-to-hospital-outpatient-prospective-payment-and-ambulatory-surgical-center
https://www.federalregister.gov/documents/2019/11/12/2019-24138/medicare-program-changes-to-hospital-outpatient-prospective-payment-and-ambulatory-surgical-center
https://www.federalregister.gov/documents/2019/11/12/2019-24138/medicare-program-changes-to-hospital-outpatient-prospective-payment-and-ambulatory-surgical-center
https://www.federalregister.gov/documents/2016/11/14/2016-26515/medicare-program-hospital-outpatient-prospective-payment-and-ambulatory-surgical-center-payment
https://www.federalregister.gov/documents/2016/11/14/2016-26515/medicare-program-hospital-outpatient-prospective-payment-and-ambulatory-surgical-center-payment
https://www.federalregister.gov/documents/2016/11/14/2016-26515/medicare-program-hospital-outpatient-prospective-payment-and-ambulatory-surgical-center-payment
https://www.federalregister.gov/documents/2016/11/14/2016-26515/medicare-program-hospital-outpatient-prospective-payment-and-ambulatory-surgical-center-payment


25. Outpatient and Ambulatory Surgery CAHPS (OAS CAHPS). Centers

for Medicare and Medicaid Services. Accessed September 26, 2021.

https://www.cms.gov/Research-Statistics-Data-and-Systems/

Research/CAHPS/OAS-CAHPS

26. Rane AA, Tyser AR, Presson AP, Zhang C, Kazmers NH. Patient satis-

faction in the hand surgery clinic: an analysis of factors that impact the

Press Ganey survey. J Hand Surg. 2019;44(7):539-547.e1. doi:10.1016/

j.jhsa.2019.03.015

27. Rothrock NE, Hays RD, Spritzer K, Yount SE, Riley W, Cella D. Relative to

the general US population, chronic diseases are associated with poorer

health-related quality of life as measured by the Patient-Reported Out-

comes Measurement Information System (PROMIS). J Clin Epidemiol.

2010;63(11):1195-1204. doi:10.1016/j.jclinepi.2010.04.012

28. Sajak PM, Aneizi A, Gopinath R, et al. Factors associated with early

postoperative survey completion in orthopaedic surgery patients.

J Clin Orthop Trauma. 2020;11(suppl 1):S158-S163. doi:10.1016/j.

jcot.2019.07.007

29. Tashjian RZ, Bradley MP, Tocci S, Rey J, Henn RF, Green A. Factors

influencing patient satisfaction after rotator cuff repair. J Shoulder

Elbow Surg. 2007;16(6):752-758. doi:10.1016/j.jse.2007.02.136

30. Tegner Y, Lysholm J. Rating systems in the evaluation of knee liga-

ment injuries. Clin Orthop. 1985;198:43-49.

31. Torok H, Ghazarian SR, Kotwal S, Landis R, Wright S, Howell E.

Development and validation of the tool to assess inpatient satis-

faction with care from hospitalists. J Hosp Med. 2014;9(9):553-558.

doi:10.1002/jhm.2220

32. Tyser AR, Abtahi AM, McFadden M, Presson AP. Evidence of non-

response bias in the Press-Ganey patient satisfaction survey. BMC

Health Serv Res. 2016;16(A):350. doi:10.1186/s12913-016-1595-z

33. Tyser AR, Gaffney CJ, Zhang C, Presson AP. The association of patient

satisfaction with pain, anxiety, and self-reported physical function.

J Bone Joint Surg Am. 2018;100(21):1811-1818. doi:10.2106/JBJS.

17.00372

34. Weir TB, Zhang T, Jauregui JJ, et al. Press Ganey surveys in patients

undergoing upper-extremity surgical procedures: response rate and

evidence of nonresponse bias. J Bone Joint Surg Am. 2021;103(17):

1598-1603. doi:10.2106/JBJS.20.01467

35. Zusman EE. HCAHPS replaces Press Ganey survey as quality meas-

ure for patient hospital experience. Neurosurgery. 2012;71(2):

N21-N24. doi:10.1227/01.neu.0000417536.07871.ed

36. Zywiel MG, Mahomed A, Gandhi R, Perruccio AV, Mahomed NN.

Measuring expectations in orthopaedic surgery: a systematic review.

Clin Orthop Relat Res. 2013;471(11):3446-3456. doi:10.1007/s11999-

013-3013-8

8 Kung et al The Orthopaedic Journal of Sports Medicine

https://www.cms.gov/Research-Statistics-Data-and-Systems/Research/CAHPS/OAS-CAHPS
https://www.cms.gov/Research-Statistics-Data-and-Systems/Research/CAHPS/OAS-CAHPS

	Correlation of Press Ganey Scores With Early Patient Satisfaction After Anterior Cruciate Ligament Reconstruction
	METHODS
	RESULTS
	DISCUSSION
	Limitations

	Conclusion
	Acknowledgment
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


