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Background: Satisfaction measures such as Press Ganey (PG) scores are increasingly used to determine

Purpose: To investigate the relationship between PG satisfaction scores and perioperative opioid use in patients
undergoing anterior cruciate ligament reconstruction (ACLR).

Methods: Patients undergoing ACLR were retrospectively identified. Perioperative opioid prescription data were
collected using the electronic medical record.

Resulits: Positive correlations existed between immediate preoperative total morphine equivalents (TMEs) and PG
scores. There was a negative correlation between “Pain Control” and preoperative TMEs.

Conclusion: PG scores were correlated with preoperative and intraoperative opioid administration but not
postoperative opioid administration.

1. Introduction

As healthcare shifts to a patient experience-centered model, satis-
faction measures such as Press Ganey (PG) scores are increasingly used
to determine hospital and provider reimbursement.’? However, tying
patient satisfaction to reimbursement may be problematic in the current
climate of the opioid epidemic in the United States, as preoperative,
intraoperative, and postoperative opioid consumption can influence
patient satisfaction scores.® ®° ! Orthopaedic surgeons have been cited
as the third highest prescribers of narcotics, and one study reported over
70% of patients refilled opioid prescriptions in the first month after
anterior cruciate ligament reconstruction (ACLR) alone.'” ' As ACLR
numbers continue to increase,'° it is critical for orthopaedic surgeons
to investigate the relationship between perioperative opioid prescrip-
tion use and patient satisfaction.

Studies investigating PG scores and opioid use are currently limited
to total joint arthroplasty patient populations.'®'® In total hip arthro-
plasty patients, only the “communication about medications” domain
was significantly correlated with opioid consumption.'!” No PG domains

* Corresponding author.

correlated with opioid consumption in patients undergoing total knee
arthroplasty.'® In total shoulder arthroplasty patients, there was no
difference in PG scores after an institutional change to decrease the
amount of opioids prescribed at discharge.'® Using a generic measure of
patient satisfaction, one study of adolescent patients undergoing ACLR
found no correlation between patient satisfaction with pain control and
postoperative opioid consumption.'® To our knowledge, however, no
study has determined the relationship between PG satisfaction scores
and perioperative opioid use in patients undergoing ACLR.

The purpose of this study was to determine the relationship between
PG satisfaction scores and perioperative opioid use in patients under-
going ACLR. Specifically, this study aimed to determine the correlation
between PG scores and opioid use preoperatively, intraoperatively, and
postoperatively in the post-anesthesia care unit (PACU) and after
discharge.

2. Methods

After obtaining Institutional Review Board approval, patients
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undergoing ACLR (Current Procedural Terminology code, 29888) by
one of two Sports Medicine fellowship-trained orthopaedic surgeons
were retrospectively reviewed at a single institution from June 2015 to
May 2017. During the same timeframe, our institution’s PG database
was queried to determine if patients completed the Press Ganey
Ambulatory Surgery (PGAS) survey postoperatively. Patients were
included in the study if they: (1) underwent ACLR with or without
concomitant procedures and up to one additional ligament recon-
structed, (2) were greater than 12 years of age, (3) had no prior diag-
nosis of chronic pain, (4) were not incarcerated or a ward of the state at
the time of surgery, (5) filled no greater than two preoperative opioid
prescriptions within ninety days prior to surgery, (6) filled an opioid
prescription at discharge, and (7) completed the PGAS survey post-
operatively. An electronic medical record (EMR) review was performed
to identify demographic characteristics, medical comorbidities, surgical
history, and perioperative surgical center opioid and non-opioid pain
medication administration. The drug name, dose, quantity dispensed,
and time of administration (immediate preoperative, intraoperative, or
PACU) were recorded.

A regional prescription drug monitoring database was used to
identify all preoperative and postoperative outpatient opioid pre-
scriptions filled within Maryland and the surrounding states. Opioid
prescriptions were filled from July 2014 to May 2017. The drug name,
date filled, dose, and quantity dispensed, and prescriber were recorded.
“Preoperative” prescriptions were collected from July 2014 until the day
of surgery. “Discharge” prescriptions were written on the day of surgery
and filled within one week of the date of surgery. “Postoperative Refill”
prescriptions were any prescription filled after the Discharge prescrip-
tion and were recorded until the date that each patient completed the
PGAS survey. Prescriber information and chart review was used to
determine if each Postoperative Refill prescription was associated with
ACLR or another procedure/condition.

Each patient in this study received a multimodal pain management
protocol. Most patients received a regional nerve block (97.6%) in the
form of a femoral and/or sciatic single-shot or continuous nerve block,
as well as an intraoperative joint injection with either Ropivacaine 0.5%
or Bupivacaine-Epinephrine 0.5% 1:200000 (Tables 1 and 2).

Patients also received two weeks of daily aspirin 325 mg for deep
vein thrombosis prophylaxis. The number of milligram morphine
equivalents for each opioid prescribed was calculated to determine
Preoperative total milligram morphine equivalents (TMEs), Immediate
Preoperative TMEs, Intraoperative TMEs, PACU TMEs, Discharge TME:s,
and Postoperative Refill TMEs. “Preoperative TMEs” included all
outpatient opioid prescriptions recorded in the database prior to the
date of surgery (July 2014 to the date of surgery). “Immediate Preop-
erative TMEs” refers to opioids administered while the patient was in the
surgery center’s preoperative holding area prior to entering the oper-
ating room. “Intraoperative TMEs” refers to opioids administered during
the surgical procedure (in the operating room). “PACU TMEs” refer to
opioid administered in the PACU after the procedure. “Discharge TMEs”
included all prescriptions in the database written on the date of
discharge and filled on the date of discharge or within one week after
surgery. “Postoperative Refill TMEs” refers to postoperative outpatient
opioids that were not otherwise excluded with the above postoperative
opioid prescription criteria and were filled prior to the date that each
patient completed the PGAS survey.

Of the 269 patients who met the initial inclusion criteria, 41 patients
(15.2%) completed the PGAS survey and were included in the final
analysis (Fig. 1). Our institution contracts Press Ganey, Inc. (Press Ganey
Performance Solutions, Wakefield, MA) to collect patient satisfaction
data. The PGAS survey contains questions concerning six domains: (1)
Facility, (2) Nursing, (3) Physician, (4) Registration, (5) Personal Issues,
and (6) Overall Assessment (Appendix 1).

Each domain consists of three to eight questions rated on a Likert
scale of 1-5, with 1 being “Very Poor” and 5 being “Very Good.” At this
institution, census surveying methodology is utilized so that potentially
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Table 1

Patient demographics and surgical characteristics of PGAS responders.
Variable Data (N = 41)
Age, years 24.3 +£10.4
BMI, kg/m? 26.5 + 5.1
Comorbid conditions 0.3+ 0.6
Anxiety or depression 1 (2.4%)

Male 24 (58.5%)
Race
White 25 (61.0%)
Black 7 (17.1%)
Other 9 (22.0%)
Hispanic or Latino 3 (7.3%)
Married 6 (14.6%)
Insurance
Government 7 (17.1%)
Private 32 (78.1%)
Uninsured 2 (4.9%)
Employment status
Employed 14 (48.3%)
Unemployed 3 (10.3%)
Student 12 (41.4%)

Smoking status

Current smoker 2 (4.9%)
Former smoker 5 (12.2%)
Never smoker 34 (82.9%)
Alternate tobacco use 1 (3.9%)
Current alcohol use 18 (47.4%)
Mllicit drug use 2 (5.1%)
Other controlled substances filled 9 (22.0%)
ASA score

I 31 (79.5%)
I 8 (20.0%)

Regional nerve block

Femoral, continuous catheter 39 (95.1%)

Sciatic, single-shot 8 (19.5%)
Combined femoral and sciatic 7 (17.1%)
No block 1 (2.4%)
Surgical characteristics
Prior knee surgery 7 (17.1%)
Revision ACLR 3 (7.3%)
Microfracture 1 (2.4%)
Other ligament” 1 (2.4%)

Meniscus surgery, any
Meniscectomy
Meniscus repair

20 (48.8%)
10 (24.4%)
14 (31.1%)

Values are given as the number of patients with the percentage in paren-
theses or as the mean and standard deviation.
PGAS, Press Ganey Ambulatory Surgery Survey; BMI, body mass index;
TME, total milligram morphine equivalents; ASA, American Society of
Anesthesiologists.

@ One patient underwent a concomitant anterolateral ligament recon-
struction with hamstring allograft.

100% of patients are being surveyed if a valid mailing or e-mail address
is provided. 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 e-mail for the remainder of the month. The e-mail was sent
within a week of surgery and a second reminder e-mail was sent five
days later if there was no response. The e-mail survey link closes after
thirty days, but most responses are typically received within two days.

2.1. Statistical analysis

PGAS scores were converted from a 1-5 scale for each question to a
0-100 score. Domain scores were calculated and the Total PGAS score
was determined by averaging the domain scores. Pearson chi-squared
tests were used to evaluate categorical variables, and Wilcoxon rank
sum tests were used to evaluate continuous variables between groups.
Spearman’s correlation coefficients were used to evaluate the relation-
ship between PGAS scores and TMEs at each perioperative time point
(Preoperative, Immediate Preoperative, Intraoperative, PACU,
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Table 2

Perioperative analgesia usage and TMEs of PGAS responders.
Timeframe N (%)* TMEs
Preoperative Opioid Prescription” 8 (19.5%) 196.7 + 775.7
Day of Surgery
Immediate Preoperative 6 (14.6%) 2.3+5.3
Intraoperative Opioids 38 (92.7%) 14.7 +£10.0
PACU Opioids 32 (78.0%) 8.2+5.5
Perioperative Non-Opioid Pain Medications 33 (80.5%) -
NSAIDs 22 (53.7%) -
Ketorolac 16 (39.0%) -
Regional Nerve Block 40 (97.6%) -
Intraoperative Joint Injection 37 (90.2%) -
Post-Surgical Center Opioids
Discharge Opioid Prescription 41 (100.0%) 784.0 + 213.8
Postoperative Refill Opioid Prescription 5 (12.2%) 102.4 + 300.8

Values are given as the number of patients with the percentage in parentheses or
as the mean and standard deviation.
PGAS, Press Ganey Ambulatory Surgery Survey; TME, total milligram morphine
equivalents; PACU, post-anesthesia care unit; NSAID, Non-Steroidal Anti-In-
flammatory Drug.

@ Number (percent) of patients who filled a prescription or were administered
each type of analgesia.

b preoperative opioid prescriptions were collected from July 2014 to the day
of surgery.

302 Patients
isted with CPT
code 29888
between
06/2015-0572017

2 Incarcerated
11 wath chromc
preoperabive opeoid use

{5 did NOt I discharge
oploids
15 did not meet criternia for
Y ACLR

269 Patients

228 Patients who did not
| compiete the PGAS
Sury
' ey
41 Patients

Fig. 1. Flow diagram depiciting the process for patient selection in this study.

Discharge, and Postoperative Refill). Correlation coefficients with a rho
(p) > 0.70 was considered a “strong” correlation, 0.50-0.70 was a
“good” correlation, 0.30-0.50 was a “fair” correlation, and <0.30 was a
“poor” correlation.’’ All statistical analyses were performed with JMP
Statistical Software (North Carolina, United States). Differences with a P
< 0.05 were considered statistically significant.

3. Results

Patient demographics and surgical characteristics are shown in
Table 1. Patients were predominantly male (58.5%) with white race
(61.0%) and a mean age of 24.3 + 10.4 years.

A loss-to-follow-up analysis is shown in Appendix 2 for patients who
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did (“Responders,” n = 41) and did not (“Non-Responders,” n = 228)
complete the PGAS survey. Non-Responders were significantly more
likely to have a preoperative opioid prescription (P = 0.03) and filled
significantly more preoperative TMEs compared to Responders (P =
0.03). Non-Responders also had significantly more concomitant pro-
cedures associated with the ACLR compared to Responders (P = 0.004).
Concomitant procedures in Responders included meniscus repair
(31.1%), meniscectomy (24.4%), microfracture (2.4%), and antero-
lateral ligament reconstruction with hamstring allograft (2.4%; Table 1).
There were no significant differences between Responders and Non-
Responders for any other patient or surgical characteristics.

Table 2 shows the Preoperative, Immediate Preoperative, Intra-
operative, PACU, Discharge, and Postoperative Refill opioid analgesia
and non-opioid analgesia for patients undergoing ACLR in the Re-
sponders group. Most patients (80.5%) did not have a preoperative
opioid prescription, and only 6 (14.6%) patients received an opioid in
the preoperative holding area. Intraoperatively, 92.7% of patients
received opioids with a mean of 14.7 + 10.0 TMEs. The majority
(78.0%) received opioids after their surgery in the PACU with a mean of
8.2 + 5.5 TMEs. Most patients also received non-opioid medications
(80.5%) at the surgical center, including nonsteroidal anti-inflammatory
drugs (NSAIDs; 53.7%). The most common NSAID administered was
ketorolac (39.0%). Forty (97.6%) patients received regional analgesia,
with 39 (95.1%) patients receiving continuous femoral nerve blocks and
8 patients (19.5%) receiving single-shot sciatic nerve blocks (Table 1).
Seven (17.1%) patients received both a continuous femoral nerve block
and a single-shot sciatic nerve block. Patients were discharged with a
mean of 784.0 + 213.8 TMEs (Table 2). Five patients (12.2%) refilled
their opioid prescription postoperatively, with a mean of 102.4 + 300.8
TMEs.

The Total and domain PGAS scores are shown in Table 3. Patients
rated their surgical experience highly, with a mean Total PGAS Score of
91.5 + 10.5 and domain scores ranging between 86.4 + 13.7 for the
Facility score to 96.5 + 7.1 for the Physician score.

The correlations between the PGAS Total or domain scores and the
TMESs at various timeframes are shown in Table 4. There was a fair,
negative correlation between the “Pain Control” question in the Personal
Issues domain and Preoperative TMEs (p = —0.35, P = 0.03). There were
several fair, positive correlations between Immediate Preoperative
TMEs and Total (p = 0.34, P = 0.03), Nursing (p = 0.38, P = 0.01), and
Registration (p = 0.31, P = 0.04) PGAS scores. There was a fair, positive
correlation between the “Overall Rating of Care” question in the Overall
Assessment domain and Intraoperative TMEs (p = 0.34, P = 0.03). There
were no significant correlations between PGAS Total, domain, or ques-
tion scores and TMEs at any of the postoperative time points (PACU,
Discharge, and Postoperative Refill).

There were no significant differences in PGAS scores based on the
type of regional anesthesia administered (Table 5), except for patients
who received a sciatic nerve block having higher mean Facility domain

Table 3

PGAS scores of ACLR patients.
PGAS Domain or Question Score
Facility 86.4 £ 13.7
Nursing 92.9 + 145
Physician 96.5 + 7.1
Registration 89.0 £ 14.3
Personal Issues 88.7 + 14.2
Pain Control 90.2 +17.4
Overall Assessment 95.3 +13.1
Overall Rating of Care 96.3 +11.9
Likelihood of Recommendation 93.9 + 20.8
Total 91.5 + 10.5

The values are given as the mean and standard deviation.
PGAS, Press Ganey Ambulatory Surgery Survey; ACLR, anterior
cruciate ligament reconstruction.
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Table 4 Table 5
PGAS scores versus total milligram morphine equivalents. PGAS converted scores versus nerve block status.
PGAS Domain Timeframe of TME p° P PGAS Domain or Question ~ Nerve Block Status” PGAS Scor® P
Administration value value
Facility vs. Preoperative -0.15 0.35 Facility Femoral 85.67 + 0.11
vs. Immediate Preoperative 0.23 0.14 13.70
vs. Intraoperative -0.02 0.88 No Femoral 100.00 +
vs. PACU -0.27 0.08 0.00
vs. Discharge 0.18 0.25 Sciatic 95.00 £8.86  0.049
vs. Postoperative Refill -0.17  0.29 No Sciatic 84.28 +
Nursing vs. Preoperative -0.07  0.66 13.95
vs. Immediate Preoperative 0.38 0.01 Combined Femoral + 94.29+9.32 0.11
vs. Intraoperative 0.12 0.44 Sciatic
vs. PACU -0.19 0.22 No Combined Femoral + 84.74 +
vs. Discharge -0.09 0.56 Sciatic 14.00
vs. Postoperative Refill -0.15 0.34 Nursing Femoral 92,52 + 0.19
Physicians vs. Preoperative -0.09 0.59 14.78
vs. Immediate Preoperative 0.25 0.12 No Femoral 100.00 +
vs. Intraoperative -0.02 0.89 0.00
vs. PACU -0.02  0.90 Sciatic 97.27 +4.56  0.39
vs. Discharge 0.06 0.71 No Sciatic 91.82 +
vs. Postoperative Refill -0.13  0.42 15.89
Registration vs. Preoperative 0.004 0.98 Combined Femoral + 96.88 +4.77  0.60
vs. Immediate Preoperative 0.31 0.04 Sciatic
vs. Intraoperative 0.26 0.11 No Combined Femoral + 92.06 +
vs. PACU -0.07  0.66 Sciatic 15.71
vs. Discharge —-0.09 0.58 Physicians Femoral 96.31+7.27 0.39
vs. Postoperative Refill -0.05 0.77 No Femoral 100.00 +
Personal Issues vs. Preoperative —0.15 0.34 0.00
vs. Immediate Preoperative 0.25 0.11 Sciatic 99.22 +2.21 0.26
vs. Intraoperative 0.02 0.88 No Sciatic 95.83 +7.76
vs. PACU -0.18 0.26 Combined Femoral + 99.11+2.36 0.35
vs. Discharge 0.02 0.89 Sciatic
vs. Postoperative Refill -0.11  0.50 No Combined Femoral + 95.96 +7.68
Pain Control vs. Preoperative -0.35 0.03 Sciatic
vs. Immediate Preoperative 0.15 0.35 Registration Femoral 88.73 + 0.75
vs. Intraoperative -0.04 0.79 14.55
vs. PACU -0.27 0.09 No Femoral 93.75+8.84
vs. Discharge -0.04 0.78 Sciatic 89.06 + 0.74
vs. Postoperative Refill —-0.12  0.47 11.93
Overall Assessment vs. Preoperative -0.26 0.10 No Sciatic 88.95 +
vs. Immediate Preoperative 0.19 0.24 14.97
vs. Intraoperative 0.17 0.29 Combined Femoral + 89.29 + 0.88
vs. PACU -0.25 0.12 Sciatic 12.87
vs. Discharge 0.01 0.96 No Combined Femoral -+ 88.91 +
vs. Postoperative Refill 0.19 0.24 Sciatic 14.75
Overall Rating of Care vs. Preoperative -0.22 0.17 Personal Issues Femoral 88.14 + 0.15
vs. Immediate Preoperative 0.14 0.40 14.35
vs. Intraoperative 0.34 0.03 No Femoral 100.00 +
vs. PACU -0.17 0.28 0.00
vs. Discharge 0.24 0.13 Sciatic 92.03 + 0.59
vs. Postoperative Refill 0.14 0.40 10.13
Likelihood of vs. Preoperative —0.08 0.64 No Sciatic 87.92 +
Recommendation vs. Immediate Preoperative 0.14 0.40 15.06
vs. Intraoperative 0.10 0.54 Combined Femoral + 90.89 + 0.88
vs. PACU -0.07  0.69 Sciatic 10.38
vs. Discharge 0.02 0.92 No Combined Femoral + 88.27 +
vs. Postoperative Refill 0.14 0.40 Sciatic 14.98
Total vs. Preoperative -0.13  0.42 Pain Control Femoral 89.74 + 0.34
vs. Immediate Preoperative 0.34 0.03 17.69
vs. Intraoperative 0.10 0.52 No Femoral 100.00 +
vs. PACU -0.23  0.15 0.00
vs. Discharge 0.01 0.97 Sciatic 92.50 + 0.94
vs. Postoperative Refill —-0.13  0.40 10.35
. . No Sciatic 89.70 +
PGAS, Press Ganey Ambulatory Surgery Survey; TME, total milligram morphine 18.79
equivalents. Combined Femoral + 91.43 + 0.72
Bold print indicates statistical significance. Sciatic 10.69
@ Bivariate analysis with Spearman’s rank correlation coefficient (p) compared No Combined Femoral + 90.00 +
each PGAS domain or question with the TMEs at each timeframe (Preoperative, Sciatic 18.59
Intraoperative, Immediate Preoperative + PACU, Discharge, and Postoperative Overall Assessment Femoral 95.09 £ 0.52
Refill). 13.34
No Femoral 100.00 +
0.00
Sciatic 97.92+5.89  0.67
No Sciatic 94.70 +
14.25

(continued on next page)
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Table 5 (continued)

PGAS Domain or Question  Nerve Block Status® PGAS Scor® P

value
Combined Femoral + 97.62+6.30 0.79
Sciatic
No Combined Femoral + 94.85 +
Sciatic 14.07
Overall Rating of Care Femoral 96.15 + 0.64
12.22
No Femoral 100.00 +
0.00
Sciatic 100.00 + 0.31
0.00
No Sciatic 95.45 +
13.19
Combined Femoral + 100.00 + 0.35
Sciatic 0.00
No Combined Femoral + 95.59 +
Sciatic 13.01
Likelihood of Femoral 93.59 + 0.64
Recommendation 21.24
No Femoral 100.00 +
0.00
Sciatic 93.75 £ 0.80
17.68
No Sciatic 93.94 +
21.68
Combined Femoral + 92.86 + 0.69
Sciatic 18.90
No Combined Femoral + 9412 +
Sciatic 21.37
Total Femoral 91.08 + 0.19
10.64
No Femoral 98.96 +1.47
Sciatic 95.08£5.46  0.40
No Sciatic 90.58 +
11.30
Combined Femoral + 94.68 £5.76  0.52
Sciatic
No Combined Femoral + 90.80 +
Sciatic 11.20

Bivariate analysis with the Wilcoxon rank sum test between PGAS Total and
domain scores based on regional nerve block status. PGAS scores are presented
as the mean and standard deviation.
PGAS, Press Ganey Ambulatory Surgery Survey.
Bold print indicates statistical significance.

@ Femoral (Pontinuous catheter, n = 39) versus No Femoral (n = 2), Sciatic
(single-shot, n = 8) versus No Sciatic (n = 33), Combined Femoral + Sciatic (n =
7) versus No Combined Femoral + Sciatic (n = 34).

scores compared with those who did not have a sciatic nerve block (P =
0.049).

4. Discussion

As increased emphasis is placed on the patient experience to deter-
mine hospital and provider reimbursement,’*?! understanding the
impact of perioperative pain management on patient satisfaction metrics
is essential.*%%!12! In this study, PGAS scores correlated with preop-
erative and intraoperative opioid administration, but not with the
postoperative administration. In the context of the current opioid
epidemic, surgeons should be aware of the potential impact of preop-
erative and intraoperative opioid administration on satisfaction scores.
However, this study indicates that surgeons can prescribe opioids in the
postoperative period according to the individual patient needs.

Prior studies exploring the relationship of PG scores and periopera-
tive opioid use are limited to patients undergoing total joint arthro-
plasty. Bloom et al.'® found no significant change in PG scores of total
shoulder arthroplasty patients after an institutional change to reduce
opioid prescriptions at discharge. Etcheson et al.'”>'® showed no sig-
nificant correlations between PG scores and opioid administration,
except for one positive correlation between postoperative morphine
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milliequivalents and “communication about medications” in hip
arthroplasty patients. The same institution showed that the total opioid
administration was not significantly correlated with any PG domains in
patients undergoing total knee arthroplasty.'” Both authors concluded
that surgeons should follow pain management guidelines when con-
trolling postoperative pain, rather than overtreating pain for fear of
reimbursement penalties from patient satisfaction scores. While the
current study did not show any strong correlations, fair correlations
existed between PGAS scores and perioperative opioid administration at
several time points, with the exception of the postoperative period.

As may be expected, greater Preoperative TMEs were negatively
correlated with the “Pain Control” question in the Personal Issues
domain. This is consistent with prior research showing worse outcomes
and greater pain control challenges in orthopaedic patients with opioid
tolerance.”®?>%® Forlenza et al.?* performed a retrospective review of
patients undergoing ACLR and reported preoperative opioid use was
predictive of continued opioid use six months after surgery and worse
outcomes at one year of follow-up. The authors also determined the
threshold patient-reported outcome measure scores that indicated pa-
tients reached a satisfactory state, showing preoperative opioid use was
associated with 69% lower odds of achieving satisfactory pain levels at
one year postoperatively. The current study assessed pain control at a
much earlier postoperative timeframe but showed a consistent inverse
relationship between preoperative opioid use and patient satisfaction.
While the Total and domain PGAS scores may not be significantly
altered by a single question related to pain control, surgeons can use this
information to set appropriate expectations for opioid tolerant patients.

While outpatient preoperative opioid use negatively impacts satis-
faction with pain control, opioid administration in the preoperative
holding area prior to surgery (Immediate Preoperative TMEs) was found
to be associated with significantly higher Total and domain PGAS scores.
This has not been previously reported in ACLR patients to our knowl-
edge. The literature surrounding preemptive analgesia with opioids in
other areas of orthopaedics have shown variable results. In a study of
total joint arthroplasty patients, Cooper et al. found that patients who
received preemptive opioids immediately prior to surgery experienced
more pain, consumed more opioids postoperatively, and had impaired
function early after surgery.”> However, several studies in a variety of
orthopaedic surgery populations have shown that preemptively con-
trolling pain prior to surgery can provide better pain control and less
opioid use postoperatively.”°>! Additional studies in ACLR patients
using varied methods of measuring satisfaction will be needed to further
elucidate the relationship between preemptive opioid analgesia and
patient satisfaction.

The finding that Intraoperative TMEs are positively correlated with
the “Overall Rating of Care” question in the Overall Assessment domain
is novel in the ACLR literature but has been explored in other areas of
orthopaedics with variable results. In their retrospective analysis of total
hip arthroplasty patients, Maher et al. showed increased intraoperative
opioid administration was associated with improved Hospital Consumer
Assessment of Healthcare Providers and Systems (HCAHPS) survey re-
sponses related to pain control.’” Several other studies have shown
similar findings, where perioperative pain control using patient satis-
faction surveys was significantly associated with intraoperative opioid
administration.®” When administered along with primary anaesthetic
agents, opioid medications significantly augment the likelihood of un-
consciousness by reducing nociception-induced arousal, likely resulting
in a better intraoperative experience for the patient.>® Alternatively,
multiple studies have shown conflicting results where increased intra-
operative opioid doses can result in worse postoperative pain control
and more postoperative side effects, such as nausea and vom-
iting.'>>* 3% It is unclear if the orthopaedic surgeon should have any role
in decision-making regarding intraoperative opioid administration, but
further study seems warranted.

In this study, there were no significant correlations between PGAS
scores and TMEs at any of the postoperative time points (PACU,
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Discharge, and Postoperative Refill), which is consistent with prior or-
thopaedic literature. In their studies of total arthroplasty patients,
Etcheson et al. found no association between PG scores and opioid
administration in the immediate postoperative period, with the excep-
tion of one positive correlation with “communication about medica-
tions” in hip arthroplasty patients.'”>'® In a population of total shoulder
arthroplasty patients, Bloom et al. found no difference in PG scores after
an institutional change to decrease the amount of opioids prescribed at
discharge.'® The results of this study show that ACLR patients exhibit
similar findings, which indicates that surgeons can prescribe opioid
medications for the treatment of postoperative pain according to the
individual patient needs without concern for reimbursement penalties
from patient satisfaction surveys.

Regional analgesia is considered an important aspect of pain control
in patients undergoing ACLR. Prior research has shown improved pain
control, lower analgesia requirements, and improved patient satisfac-
tion with combined femoral and sciatic nerve blocks in patients under-
going ACLR.”” Further studies showed improvements in pain control
with combined femoral and sciatic blocks were short lived, however, as
patients had no differences in pain control, opioid consumption, or pa-
tient satisfaction during postoperative days 1-3.° While the number of
patients limited comparisons in the current study, patients who had a
sciatic nerve block had significantly higher Facility domain scores.
Further study is warranted to determine the optimal pain management
strategy for ACLR.

4.1. Limitations

There were several limitations in the current study. The low response
rate and potential for non-response bias has been commonly cited in
studies utilizing PG databases. The PGAS response rate of 15.2% is on
the upper end of previously reported response rates between 8.9% and
16.5%.2%3%0 The loss-to-follow-up analysis showed several significant
differences between responders and non-responders, which may indi-
cate the PGAS survey is subject to non-response bias.*®*! Most notably,
non-responders filled significantly more preoperative TMEs compared
with responders, which could have affected the results of the current
study. Despite the universally low response rates for PG surveys, Press
Ganey Associates, Inc., has concluded that only 30 surveys are needed to
draw meaningful conclusions about a practice.*? While the sample size is
relatively small in the current study, the 41 patients included in the
study represent the entire ACLR cohort that completed the PGAS survey
over a two-year period and meets the threshold of 30 surveys to publicly
report and rank our institution’s hospital satisfaction scores. Addition-
ally, a sample size of 41 patients provides 80% power to detect a
Spearman’s correlation of 0.41 with an alpha level of 0.05. Therefore,
the study was appropriately powered to show a fair or better correlation
between the PGAS score and TMEs. Second, this study collected post-
operative refill data only until each patient’s date of PGAS survey
completion. This could introduce a time-dependent bias where patients
who filled out their PGAS survey later would potentially have more
postoperative opioid refills. Accordingly, a fair positive correlation (p =
0.34, P = 0.03) between Postoperative Refill TMEs and time to survey
completion was found. Ideally, patients would have completed the
survey on the same postoperative day, but this was limited by the
retrospective nature of the study. However, this variability in survey
completion time in our study is likely more reflective of typical survey
behavior. Third, although the regional prescription drug monitoring
program tracks Maryland and the surrounding states, it does not docu-
ment all opioid prescriptions across the country. This could underesti-
mate the true opioid burden in our study. Additionally, the preoperative
and postoperative opioids represent prescriptions that were filled but
does not measure the quantity of opioids used. Finally, the amount of
postoperative narcotics prescribed in this study reflect the time before
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the introduction of opioid-limiting regulations, and it is possible that the
results may differ if fewer opioids are prescribed postoperatively.

5. Conclusion

In conclusion, this is the first study to assess the relationship between
PGAS scores and perioperative opioid administration in patients un-
dergoing ACLR. While patient satisfaction metrics are meant to improve
patient care, linking hospital reimbursement to the patient experience
could have the unintended consequence of incentivizing surgeons to
prescribe more opioids than necessary with the intent to improve pain
control. The current study shows several correlations between PGAS
scores and preoperative and intraoperative opioid administration,
particularly in the immediate preoperative period, but not postoperative
opioid administration. Surgeons performing ACLR should remain aware
of the association between satisfaction scores and opioid administration
in the preoperative and intraoperative periods. This relationship repre-
sents a potential conflict for the prescribing surgeon, particularly in the
context of the current opioid epidemic. However, our results indicate
that surgeons can prescribe opioid medication for postoperative pain
according to individual patient needs without concern for reimburse-
ment penalties from poor satisfaction survey results.
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Appendix 1. Press Ganey Ambulatory Surgery (PGAS) Survey Domains with Associated Questions

PGAS Domain Question Answer
Facility - Comfort of the registration waiting area (1) Very Poor

- Comfort of your room or resting area (2) Poor

- Comfort of the waiting area for your family (3) Fair

- Attractiveness of the Surgery Center (4) Good

- Cleanliness of the Surgery Center (5) Very Good
Nursing - Friendliness/courtesy of the nurses

- Your confidence in the skill of the nurses
- Information nurses gave you on the day of your procedure
- Nurses’ concern for your comfort after the procedure
- Nurses’ courtesy toward family who accompanied you (if applicable)
- Skill of the nurse starting IV
- Instructions nurses gave you about caring for yourself at home
- Information nurses gave your family about your surgery or procedure
Physicians - Friendliness/courtesy of the physician
- Explanation the physician gave you about what the surgery or procedure would be like
- Information the physician provided about what was done during your surgery or procedure
- Your confidence in the skill of the physician
Registration - If you spoke with Ambulatory Services staff by phone, helpfulness of the person you spoke with before your procedure
- How easy it was to get an appointment for surgery when you wanted
- Helpfulness of the person at the registration desk
- Information you received prior to surgery (i.e., time of surgery, how to prepare)
Personal Issues - Response to concerns/complaints made during your stay
- Our concern for your privacy
- Degree to which your pain was controlled (“Pain Control”)
- Information provided about delays (if you experienced delays)
Overall Assessment - Overall rating of care received during your visit (“Overall Rating of Care)
- Likelihood of your recommending our Ambulatory Services to others (“Likelihood of Recommendation™)
- Degree to which staff worked together to care for you

Appendix 2. Loss-to-Follow-up Analysis Between PGAS Responders and Non-Responders

Variable Responders (N = 41) Non-Responders (N = 228) P value
Age, years 24.3 +£10.4 24.4 +10.1 0.71
BMI, kg/m? 26.5 + 5.1 26.6 + 5.8 0.90
Number of Procedures 1.7 £ 0.7 2.0 £0.7 0.004
Comorbid conditions, n 0.3+0.6 0.3+0.6 0.82
Male 24 (58.5%) 138 (60.5%) 0.81
Race
White 25 (61.0%) 112 (49.1%) 0.17
Black 7 (17.1%) 72 (31.6%)
Other 9 (22.0%) 44 (19.3%)
Hispanic or Latino 3 (7.3%) 14 (6.3%) 0.81
Married 6 (14.6%) 37 (16.5%) 0.76
Insurance
Government 7 (17.1%) 61 (26.8%) 0.29
Private 32 (78.1%) 162 (71.1%)
Uninsured 2 (4.9%) 5 (2.2%)
Employment status
Employed 14 (48.3%) 46 (32.6%) 0.27
Unemployed 3(10.3%) 18 (12.8%)
Student 12 (41.4%) 77 (54.6%)
Smoking status
Current smoker 2 (4.9%) 12 (5.3%) 0.59
Former smoker 5 (12.2%) 17 (7.5%)
Never smoker 34 (82.9%) 199 (87.3%)
Alternate tobacco use 1 (3.9%) 5 (3.6%) 0.95
Current alcohol use 18 (47.4%) 88 (41.5%) 0.50
Current or former illicit drug use 2 (5.1%) 21 (10.0%) 0.35
Other controlled substances filled 9 (22.0%) 62 (27.2%) 0.48
Preoperative opioid prescription 8 (19.5%) 84 (37.0%) 0.03
Opioids, TMEs
Preoperative 196.7 + 775.7 486.2 + 2595.9 0.03
Discharge 784.0 + 213.8 780.4 + 229.2 0.73
Postoperative refill 184.8 + 348.6 1632.7 + 16790.1 0.31
ASA score
1 31 (79.5%) 149 (68.4%) 0.16
I 8 (20.0%) 69 (31.7%)
Regional nerve block
Femoral, continuous catheter or 39 (95.1%) 220 (96.5%) 0.67

(continued on next page)
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(continued)

Variable Responders (N = 41) Non-Responders (N = 228) P value
single-shot
Sciatic, single-shot 8 (19.5%) 56 (24.6%) 0.48
Combined femoral + sciatic 7 (17.1%) 51 (22.4%) 0.45

Surgical characteristics
Prior knee surgery 7 (17.1%) 51 (22.4%) 0.45
Revision ACLR 3 (7.3%) 26 (11.6%) 0.42
Prior knee surgeries, n 0.2 £0.5 0.3 £0.7 0.42
Microfracture 1 (2.4%) 11 (4.8%) 0.50

Values are given as the number of patients with the percentage in parentheses or as the mean and standard deviation.
PGAS, Press Ganey Ambulatory Surgery Survey; BMI, body mass index; TME, total milligram morphine equivalents; ASA, American Society of

Anesthesiologists.
Bold print indicates statistical significance.
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