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Background: Measures such as the Patient Acceptable Symptom State and minimum clinically important difference have been
used to contextualize patient-reported outcomes (PROs). Assessment of patients’ perception of being ‘‘completely better’’ (CB)
after hip arthroscopy has not been studied.

Purposes: To (1) determine the prevalence and characteristics of patients who report being CB at 2 years after hip arthroscopy;
(2) determine whether PROs measuring function, pain, and mental health are associated with CB status; and (3) determine thresh-
old values for PROs predictive of achieving CB status.

Study Design: Case-control study; Level of evidence, 3.

Methods: Patients undergoing hip arthroscopy at a single institution from October 2015 to January 2020 were administered elec-
tronic surveys assessing sociodemographic variables and PROs at baseline and 2 years postoperatively. The CB anchor question
was ‘‘Is the condition for which you underwent surgery completely better now?’’ Threshold values for PROs associated with
achieving CB status at 2 years postoperatively were identified with 90% specificity. Variables with an area under the curve of
.0.80 on a receiver operating characteristic curve were selected for multivariate analysis.

Results: Overall, 29 of 62 patients (47%) achieved CB status. There were no differences in age, sex, body mass index, race, prior
hip surgery, preoperative opioid use, smoking status, or preoperative expectations between the CB and no-CB groups. The CB
group had better 2-year postoperative and pre- to postoperative change values on all PROs (P\ .05 for all) except for the Patient-
Reported Outcomes Measurement Information System (PROMIS)–Depression and the Numeric Pain Scale (NPS) for whole-body
pain. Two-year postoperative PRO thresholds for achieving CB status were determined as PROMIS–Physical Function (PF) �51.3
or increase in PROMIS–PF �12 points, PROMIS–Pain Interference �46.6 or decrease in PROMIS–Pain Interference �12.2 points,
NPS for operative hip pain of �1.0, Musculoskeletal Outcomes Data Evaluation and Management System–expectations met
�95.0, and Surgical Satisfaction Questionnaire (SSQ-8) �87.5. Multivariate analysis demonstrated that higher SSQ-8 score
and greater improvement on the PROMIS–PF were independent predictors of achieving CB status.

Conclusion: Almost half of the study patients perceived being CB at 2 years after hip arthroscopy. Multiple postoperative PROs
scores were associated with achieving CB status.

Keywords: hip arthroscopy; femoroacetabular impingement; hip/pelvis/thigh; clinical assessment/grading scale; patient-reported
outcomes

The prevalence of hip arthroscopy has grown in recent
years as a result of increased understanding of hip pathol-
ogies and improvements in operative techniques and

training. Femoroacetabular impingement (FAI) syndrome
has become the primary indication for hip arthroscopy,
as it causes hip pain and functional deficits and can poten-
tially lead to osteoarthritis.8,10,21 Hip arthroscopy is also
indicated as both a diagnostic and therapeutic tool for
a variety of pathologies including labral tears, loose bodies,
and microinstability, among many other conditions.17,31

The Orthopaedic Journal of Sports Medicine, 12(12), 23259671241266642
DOI: 10.1177/23259671241266642
� The Author(s) 2024

1

This open-access article is published and distributed under the Creative Commons Attribution - NonCommercial - No Derivatives License (https://creativecommons.org/

licenses/by-nc-nd/4.0/), which permits the noncommercial use, distribution, and reproduction of the article in any medium, provided the original author and source are

credited. You may not alter, transform, or build upon this article without the permission of the Author(s). For article reuse guidelines, please visit SAGE’s website at

http://www.sagepub.com/journals-permissions.

Original Research



Hip arthroscopy has shown improved outcomes compared
with nonoperative measures and provides a lesser risk of
complications compared with open procedures without
compromising postoperative results.11,19,28,29,38

As hip arthroscopy indications and surgical techniques
evolve, it is important to remain focused on measuring
the benefits to patients. Patient-reported outcomes
(PROs) are a powerful way to interpret surgical outcomes,
focusing on specific factors such as quality of life, pain, and
function. PROs in isolation do not aid in clinical decision-
making and must be interpreted to be used in clinical prac-
tice. Therefore, contextualizing PROs can help to differen-
tiate meaningful clinical outcomes. Minimal clinically
important difference (MCID), Patient Acceptable Symptom
State (PASS), and substantial clinical benefit (SCB) are
anchor-based methods of determining thresholds for mean-
ingful improvements,13,37 but the ultimate patient-
centered outcome measure may be the patient’s perception
of resolution of the symptoms or condition for which he or
she is being treated. Recently, a patient-perceived ‘‘com-
pletely better’’ (CB) status has been used to contextualize
PROs to differentiate clinically meaningful outcomes after
anterior cruciate ligament surgery.34 Assessment of
patients’ perception of being CB after hip arthroscopy
has not been studied and may be of particular value for
this rapidly growing field.

The purpose of this study was to (1) determine the prev-
alence and characteristics of patients who report being CB
at 2 years after hip arthroscopy; (2) determine whether
PROs measuring function, pain, and mental health are
associated with achieving CB status; and (3) determine
threshold values for PROs predictive of achieving CB status.
We hypothesized that PRO thresholds could be established
to predict CB status with approximately 90% specificity.

METHODS

This was a level 3 case-control study of patients who
underwent hip arthroscopy at a single institution between
October 2015 and January 2020. Patients were identified
in preoperative or clinic sites and enrolled into an institu-
tional review board–approved, prospective, web-based reg-
istry.15 All surgeries were performed by 2 board-certified
sports medicine fellowship–trained orthopaedic surgeons
(including S.J.M.), both of whom routinely performed hip
arthroscopy. Similar postoperative rehabilitation protocols
were used by both surgeons. Current Procedural Terminol-
ogy (CPT) codes were used to identify patients who

underwent hip arthroscopy. Patients with a primary CPT
code of 29914, 29915, 29916, or 29862 were included.
Excluded were (1) patients \12 years of age, (2) non-
English speakers, (3) incarcerated patients, and (4)
patients lacking a working email address. Survey data
were collected within 1 week of surgery and 2 years postop-
eratively using Research Electronic Data Capture
(REDCap).14

Of the 92 eligible patients who filled out baseline ques-
tionnaires, 62 patients (67%) were included in the analysis.
At the postoperative evaluation, these patients were asked
the CB anchor question ‘‘Is the condition for which you
underwent surgery completely better now?’’ Of these
patients, 29 (47%) responded yes (CB group) and 33
(53%) responded no (no-CB group) (Figure 1).

Data Collection

Participant sociodemographic information was self-
reported preoperatively through an electronic survey sys-
tem. Operative and medical history information were

Figure 1. CONSORT (Consolidated Standards of Reporting
Trials) flowchart illustrating the patient inclusion process. CB,
completely better; CPT, Current Procedural Terminology.
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gathered through a review of the patients’ electronic med-
ical records. PROs were administered preoperatively and
at 2 years postoperatively and included the Patient-
Reported Outcomes Measurement Information System
(PROMIS)6 in 6 domains (Physical Function [PF], Pain
Interference [PI], Social Satisfaction [SS], Fatigue, Anxi-
ety, and Depression); the Numeric Pain Scale (NPS)9,18

for both the entire body and the operative hip; the Marx
activity rating scale;24 the Tegner activity scale;3 and the
Musculoskeletal Outcomes Data Evaluation and Manage-
ment System (MODEMS) expectations domain.33 Patient
satisfaction was assessed at 2 years postoperatively with
the Surgical Satisfaction Questionnaire (SSQ-8).12 These
measures comprise the standard set of outcomes assessed
in the institutional registry and were selected to provide
a comprehensive assessment of PROs and satisfaction
with surgical treatment across a diverse set of patients.15

PROMIS utilizes computer-adaptive testing, a validated
method to decrease survey burden and administration
time by adjusting questions asked based on the previous
question’s answer.4 All PROMIS domains are scored on
a 100-point scale, in which 50 represents the mean for
the population. Higher numeric scores indicate better out-
comes on the PF and SS domains and worse outcomes on
the Fatigue, PI, Anxiety, and Depression domains. The
Marx scale assesses the greatest level of patient physical
activity over the past year, and the Tegner scale deter-
mines activity level before and after an injury.3,24 The
raw Marx score was converted to a 100-point scale, with
100 indicating the highest activity level. The MODEMS
and SSQ-8 were utilized to assess expectations before
and after surgery and satisfaction after surgery,
respectively.12,33

Statistical Analysis

Responses to the CB anchor question (yes or no) were ana-
lyzed with respect to patient characteristics to identify
potential confounders. Associations with PROs were
assessed with bivariate analysis. PRO score thresholds
for responding yes to the CB anchor question were calcu-
lated via a receiver operating characteristic (ROC) curve,
with values chosen as thresholds at approximately 90%
specificity. ROC curves were tested for reliability through
an area under the curve (AUC) analysis, with AUCs
of 0.7 and 0.8 deemed acceptable and excellent,
respectively.22

Continuous data were reported as mean and standard
deviation while categorical data were reported as fre-
quency and percentage. A goodness-of-fit test was run
assessing for normality among both preoperative and post-
operative PROs, and a majority did not fit normal distribu-
tions, justifying nonparametric analyses. Continuous and
categorical data were analyzed via the Wilcoxon rank-
sum test or Pearson chi-square test, respectively. The
Fisher exact test was utilized for categorical variables
with cell counts of \5. Associations between 2 continuous
variables were analyzed through the Spearman correlation
coefficient. Backward stepwise elimination regression for

maximal validation R2 was applied to identify independent
predictors of CB status. Variables were selected a posteriori
for inclusion into the multivariate based on an AUC of
.0.80. Statistical significance was determined when P \
.05, with all tests being 2-sided. All statistical analyses
were performed using JMP Pro (Version 13; SAS Institute).

RESULTS

The median time to follow-up was 25.2 months (IQR, 24-28
months). When stratifying patient characteristics by CB
status, significantly more patients with single marital sta-
tus were seen in the CB group than the no-CB group (P =
.04). There were no other significant differences observed
between groups, including age, sex, body mass index
(BMI), race, prior ipsilateral hip surgery, preoperative opi-
oid use, or smoking status (Table 1). Additionally, there
was no difference in the proportion of patients who
achieved CB status based on primary CPT code (P = .26).

Patient-Reported Outcomes

Patients in both the CB and no-CB groups saw pre- to post-
operative improvement on all PROs with the exception of
NPS–whole body and PROMIS-Depression (Table 2). Addi-
tionally, patients in the no-CB group saw no pre- to postop-
erative improvement on the Marx and Tegner scores.
There were no differences in preoperative PROs or
MODEMS–preoperative expectations between the CB
and no-CB groups (Table 2).

Two-year postoperative PRO scores and pre- to postop-
erative change (D) in PRO scores were significantly better
in the CB group for all PROs with the exception of the
PROMIS-Depression and NPS–whole body (Table 2).

The 2-year postoperative and pre- to postoperative
change score thresholds for predicting CB status with
approximately 90% specificity were calculated for multiple
PROs (Table 3). The postoperative and change score
thresholds for PROMIS-PF and PROMIS-PI, as well as
the postoperative NPS–operative hip score, MODEMS–
expectations met, and SSQ-8, had excellent predictive
value (AUCs: PROMIS-PF postoperative = 0.87,
PROMIS-PF D = 0.86; PROMIS-PI postoperative = 0.85,
PROMIS-PI D = 0.85; NPS–operative hip postoperative =
0.88; MODEMS–expectations met = 0.87; SSQ-8 = 0.86).

Outcome score thresholds with excellent predictive
value (ie, thresholds with AUC .0.80 in Table 3) were
used in a multivariate analysis for predicting CB status.
On logistic regression analysis, higher SSQ-8 scores and
greater improvement from baseline in PROMIS PF scores
were independent predictors of achieving CB status at 2
years postoperatively (Table 4).

DISCUSSION

To the best of our knowledge, this is the first study to eval-
uate patient-perceived CB status after hip arthroscopy. In
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this study, 47% of patients responded yes to the CB anchor
question at 2 years after hip arthroscopy. There were no
differences in patient characteristics, including age, sex,
BMI, race, prior ipsilateral hip surgery, preoperative opi-
oid use, or smoking status, between the CB and no-CB
groups. Multiple PROs were shown to be significantly bet-
ter in the CB group than the no-CB group, and threshold
values for these PROs predictive of achieving CB status
were identified. Multivariate analysis revealed that higher
SSQ-8 score and greater pre-to postoperative improvement
on the PROMIS–PF were independent predictors of CB
status.

Measuring PROs has become the new standard for
determining surgical quality and treatment efficacy, and
as a result, multiple measures have been developed to
allow for clinical interpretation of PROs.5,36 In other hip
arthroscopy studies with MCID methodology, worse

preoperative scores were associated with a higher likeli-
hood of achieving MCID, but this may not equate to a satis-
factory result for the patient.28,30 PASS has been shown to
have a positive correlation with preoperative scores and
patient factors.16,30,35 However, it is plausible that
a patient who already has a higher level of function or
less severe symptoms preoperatively will also feel better
than other patients postoperatively, without achieving
the desired improvement in function, decrease in symp-
toms, or outcome. There may be a difference between the
acceptable symptom level and the symptoms or lack
thereof when achieving CB status. For this reason, mea-
suring CB status may be the ultimate patient-centered out-
come for a younger, more active population. In this study,
no preoperative PROs were predictive of achieving CB sta-
tus. This may be due to variations in patients’ perception of
feeling CB. One patient with lower preoperative PROs may

TABLE 1
Comparison of Patient Characteristics and Medical Background by CB Statusa

Variable Overall (N = 62) CB (n = 29) No CB (n = 33) P Variable Overall (N = 62) CB (n = 29) No CB (n = 33) P

Age 39.6 6 12.4 39 6 10.8 40.2 6 13.8 .79 Surgical history

BMI 27.4 6 5.4 27 6 4.9 27.8 6 5.8 .55 Prior ipsilateral hip

surgery

0.1 6 0.4 0.2 6 0.5 0.1 6 0.3 .60

Sex .23 Orthopaedic

procedures

1.3 6 2.6 0.9 6 1.1 1.7 6 3.4 .93

Male 13 (21) 4 (13.8) 9 (27.3) Any surgery 3.2 6 3.7 3.1 6 3.1 3.3 6 4.3 .80

Female 49 (79) 25 (86.2) 24 (72.7) Prior ipsilateral hip

surgery

.70

Race .15 No 53 (85.5) 25 (86.2) 28 (84.8)

Asian 2 (3.2) 1 (3.4) 1 (3.0) Yes 7 (11.3) 4 (13.8) 3 (9.1)

Black 4 (6.5) 0 (0.0) 4 (12.1) Charlson Comorbidity

Index

0.8 6 1.1 0.8 6 1.1 0.8 6 1.0 .81

White 56 (90.3) 28 (96.6) 28 (84.8) History of depression/

anxiety

.68

Other 0 (0.0) 0 (0.0) 0 (0.0) No 34 (54.8) 18 (62.1) 16 (48.5)

Ethnicity �.99 Yes 13 (20.9) 6 (20.7) 7 (21.2)

Hispanic/Latino 2 (3.2) 1 (3.4) 1 (3.0) ASA physical status

score

.57

Not Hispanic/Latino 59 (95.2) 28 (96.6) 31 (93.9) I 23 (37.1) 12 (41.4) 11 (34.3)

Education level .46 II 37 (59.7) 17 (58.6) 20 (60.6)

College education 47 (75.8) 23 (79.3) 24 (72.7) III 1 (1.6) 0 (0.0) 1 (3.0)

High school graduate 4 (6.5) 2 (6.9) 2 (6.1) Preoperative opioid

use

.74

Less than high school 5 (8.1) 1 (3.4) 4 (12.1) No 51 (82.3) 23 (79.3) 28 (84.8)

Marital status .04 Yes 11 (17.7) 6 (20.7) 5 (15.2)

Single 30 (48.4) 18 (62.1) 12 (36.4) Smoking status .39

Married or domestic 27 (43.5) 9 (30.1) 18 (54.5) Daily 5 (8.1) 1 (3.4) 4 (12.1)

Live with caretaker .34 Never 45 (72.6) 22 (75.9) 23 (69.7)

No 4 (6.5) 3 (10.3) 1 (3.0) Quit 5 (8.1) 3 (10.3) 2 (6.1)

Yes 53 (85.5) 24 (82.8) 29 (87.9) Alcohol intake .12

Employment status .29 �4 times/month 26 (41.9) 9 (31.0) 17 (51.5)

Employed/Retired 41 (66.1) 20 (73.4) 21 (63.4) .4 times/month 20 (32.3) 13 (44.8) 7 (21.2)

Student 9 (14.5) 3 (10.3) 6 (18.2) Never 10 (16.1) 5 (17.2) 5 (15.2)

Unable to work 1 (1.6) 0 (0.0) 1 (3.0) Recreational drug use �.99

Unemployed 5 (8.1) 4 (13.8) 1 (3.0) No 55 (88.7) 26 (89.7) 29 (87.9)

Annual income .46 Yes 2 (3.2) 1 (3.4) 1 (3.0)

.$70,000 32 (51.6) 15 (51.7) 17 (51.5) Legal claim filed? .49

\$70,000 21 (33.9) 12 (41.4) 9 (27.3) No 55 (88.7) 27 (93.1) 28 (84.8)

Insurance .92 Yes 2 (3.2) 0 (0.0) 2 (6.1)

Government 11 (17.7) 5 (17.2) 6 (18.2)

Private 51 (82.3) 24 (82.8) 27 (81.8)

aData are presented as mean 6 SD or n (%). Boldface P value indicates statistically significant difference between the CB and no-CB
groups (P \ .05). ASA, American Society of Anesthesiologists; BMI, body mass index; CB, completely better.
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see greater improvement postoperatively, which one con-
siders to be CB, while at the same time, another patient
with higher PROs may start off closer to complete resolu-
tion of the symptoms that one achieves postoperatively.

Additionally, preoperative expectations did not predict
CB status.

This study demonstrated that multiple postoperative
PROs were correlated with CB status. At 2 years

TABLE 2
Comparison of Patient-Reported Outcome Scores by CB Status and Time Pointa

Outcome Measure Overall (N = 62) CB (n = 29) No CB (n = 33) P (CB vs No-CB)

PROMIS-PF
Preop 40.7 6 5.3 39.7 6 6.4 41.6 6 4.0 .29
Postop 50.7 6 9.0 56.3 6 8.5 45.7 6 6.1 \.0001
D(postop-preop) 9.9 6 10.2 16.6 6 9.9 4.1 6 5.9 \.0001

P (preop vs postop) — \.0001 \.0001
PROMIS-PI

Preop 61.0 6 6.1 62.1 6 6.5 60.0 6 5.6 .2
Postop 50.7 6 8.8 44.8 6 7.2 55.9 6 6.7 \.0001
D(postop-preop) –10.4 6 10.8 –17.2 6 10.8 –4.2 6 6.2 \.0001

P (preop vs postop) — \.0001 \.0001
PROMIS-Fatigue

Preop 53.3 6 9.6 53.2 6 10.1 53.3 6 9.3 .99
Postop 46.7 6 9.6 42.6 6 9.3 50.3 6 8.4 .001
D(postop-preop) –6.9 6 9.3 –11.0 6 9.5 –3.3 6 7.6 .002

P (preop vs postop) — .0002 .002
PROMIS-SS

Preop 42.1 6 6.8 42.4 6 7.0 41.9 6 6.7 .95
Postop 52.4 6 11.2 57.9 6 11.0 47.5 6 8.9 \.0001
D(postop-preop) 10.3 6 12.3 15.5 6 13.1 5.8 6 9.7 .002

P (preop vs postop) — \.0001 .001
PROMIS-Anxiety

Preop 55.5 6 9.0 55.3 6 9.2 55.6 6 9.2 .94
Postop 50.5 6 9.7 47.2 6 10.5 53.4 6 8.0 .01
D(postop-preop) 5.3 6 10.0 –8.7 6 9.3 –2.3 6 9.6 .009

P (preop vs postop) — .002 .009
PROMIS-Depression

Preop 50.6 6 8.3 50.4 6 8.5 50.9 6 8.2 .87
Postop 48.5 6 9.5 46.5 6 9.7 50.2 6 9.1 .1
D(postop-preop) –2.3 6 8.4 –3.8 6 8.1 –1.0 6 8.5 .25

P (preop vs postop) — .13 .25
NPS–operative hip

Preop 4.8 6 2.5 4.4 6 2.7 5.1 6 2.3 .34
Postop 2.7 6 2.6 1.1 6 1.6 4.1 6 2.4 \.0001
D(postop-preop) –1.9 6 3.6 –3.3 6 8.1 –0.9 6 3.5 .01

P (preop vs postop) — \.0001 .01
NPS–whole body

Preop 1.6 6 2.0 1.5 6 1.9 1.6 6 2.2 .89
Postop 2.4 6 2.3 1.8 6 1.5 3.0 6 2.7 .17
D(postop-preop) 0.9 6 2.1 0.3 6 2.3 1.3 6 1.9 .21

P (preop vs postop) — .25 .20
Marx score

Preop 42.4 6 37.8 40.0 6 36.3 44.5 6 39.4 .77
Postop 36.6 6 31.0 44.4 6 27.2 29.5 6 32.8 .02

Tegner score
Preop 4.9 6 2.6 4.2 6 2.5 5.5 6 2.6 .11
Postop 4.3 6 2.5 5.1 6 2.3 3.6 6 2.5 .02

MODEMS–preoperative expectations 89.8 6 13.8 90.1 6 12.3 89.5 6 15.2 .79
MODEMS–expectations met 70.6 6 27.5 87.6 6 17.2 54.8 6 25.9 \.0001
SSQ-8 76.8 6 20.8 88.6 6 15.3 66.5 6 19.5 \.0001

aData are presented as mean 6 SD. Dashes indicate areas not applicable. Boldface P values indicate statistically significant difference
between groups as indicated (P \ .05). CB, completely better; PROMIS, Patient-Reported Outcomes Measurement Information System;
MODEMS, Musculoskeletal Outcomes Data Evaluation and Management System; NPS, Numeric Pain Scale; PF, Physical Function; PI,
Pain Interference; Postop, postoperative; Preop, preoperative; SS, Social Satisfaction; SSQ-8, Surgical Satisfaction Questionnaire.
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postoperatively, the PROMIS PF, PI, Fatigue, SS, and
Anxiety domains were associated with achieving CB sta-
tus. PROMIS-Depression was not associated with achiev-
ing CB status. NPS–operative hip, SSQ-8, and MODEMS
were also associated with achieving CB status at 2 years.
This is reassuring, as it is expected that better quantifiable
scores would correlate with a positive patient outcome as
measured by a subjective anchor question. This is also
a useful research tool, as this study identified threshold
values for 2-year postoperative and pre- to postoperative
changes in PRO scores that are predictive of CB status.
The PROMIS-PF and PROMIS-PI, NPS, MODEMS, and

SSQ-8 at 2 years postoperative all had excellent predictive
capability (AUCs .0.80) with a sensitivity of about 90%. In
addition, an increase in the PROMIS-PF of �12 points and
decrease in PROMIS-PI of �12.2 points also had excellent
predictive capability. This allows for interpretation of
other studies measuring these domains in the context of
outcomes that may be comparable with CB status.

Recent studies have reported PRO values associated
with SCB,23,27 which included a patient response of ‘‘a
good deal better’’ or ‘‘a great deal better,’’ as opposed to
CB. Bodendorfer et al2 defined SCB thresholds at 1 year
after hip arthroscopy for FAI syndrome, and their thresh-
olds for PROMIS-PI (51.9) and PROMIS-PF (49.9) were
similar to the values reported in this study (�46.6 and
�51.3, respectively). In this study, 47% of patients
reported feeling CB. This is slightly lower than the per-
centage of patients achieving SCB threshold for
PROMIS-PI (51.6%) and PROMIS-PF (54.0%) in the study
by Bodendorfer et al, which aligns with the theory that CB
status is the highest mark of achievement in outcomes.
This study did not utilize a legacy hip-specific measure,
such as International Hip Outcome Tool, modified Harris
Hip Score, or Hip Outcome Score. However, there is psy-
chometric evidence to support that PROMIS measures
are accurate and responsive in assessing outcomes after
hip arthroscopy, and correlate well with legacy hip-specific
measures.7,20,23,26 Additionally, this study showed that

TABLE 3
Patient-Reported Outcome Thresholds Predictive of Achieving CB Status at 2 Years Postoperativelya

Measure Thresholdb Sensitivity Specificity AUC

PROMIS-PF
Postop �51.3 0.69 0.91 0.87
D(postop-preop) �12.0 0.69 0.91 0.86

PROMIS-PI
Postop �46.6 0.62 0.91 0.85
D(postop-preop) �–12.2 0.76 0.91 0.85

PROMIS-Fatigue
Postop �37.8 0.31 0.91 0.74
D(postop-preop) �–13.1 0.43 0.91 0.73

PROMIS-SS
Postop �60.0 0.48 0.91 0.79
D(postop-preop) �17.8 0.46 0.91 0.74

PROMIS-Anxiety
Postop �40.9 0.31 0.91 0.69
D(postop-preop) �–16.1 0.25 0.91 0.79

NPS–operative hip
Postop �1.0 0.79 0.84 0.88

Marx
Postop �80.0 0.11 0.90 0.67

Tegner
Postop �8.0 0.14 0.90 0.68

MODEMS–expectations met �95.0 0.62 0.90 0.87
SSQ-8 �87.5 0.66 0.91 0.86

aBoldface values indicate an AUC of .0.80. AUC, area under the curve; CB, completely better; PF, Physical Function; PI, Pain Interfer-
ence; Postop, postoperative; Preop, preoperative; PROMIS, Patient-Reported Outcomes Measurement Information System; MODEMS, Mus-
culoskeletal Outcomes Data Evaluation and Management System; NPS, Numeric Pain Scale; SS, Social Satisfaction; SSQ-8, Surgical
Satisfaction Questionnaire.

bAll threshold values were chosen with approximately 90% specificity.

TABLE 4
Logistic Regression Model for Achieving
CB Status at 2 Years Postoperativelya

Estimateb SE P

SSQ-8 0.08 0.029 .004
PROMIS-PF D(postop-preop) 0.19 0.057 .001

aBoldface P values indicate statistical significance (P\ .05). CB,
completely better; PROMIS-PF, Patient-Reported Outcomes Mea-
surement Information System–Physical Function; SSQ-8, Surgical
Satisfaction Questionnaire.

bLog odds of ‘‘yes’’ compared with ‘‘no’’ for CB status.
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a traditional NPS in the operative hip of �1.0 is associated
with CB status, which is similar to the visual analog scale
for pain threshold for SCB (1.5) as demonstrated by Beck
et al.1 Although CB status is a novel measurement tool,
a recent study by Schneider et al34 showed that 70% of
patients reported being CB at 2 years after anterior cruci-
ate ligament reconstruction, which serves as a good point
of reference for a widely successful surgery. Our finding
that SSQ-8 at 2 years postoperative and change in
PROMIS-PF over 2 years were independently predictive
of CB status suggests that surgical satisfaction and
improvement in PF may be the most important metrics
to patients when undergoing hip arthroscopy.

Last, patient and clinical characteristics were very sim-
ilar between the CB and no-CB groups, with self-reported
marital status being the only observed significant differ-
ence. The CB group had a higher proportion of patients
who reported being single compared with the no-CB
group. This could be due to age differences between these
subgroups, as single patients were on average 10 years
younger than married patients. However, there was no
overall association observed between age and CB status
when examined directly. There were otherwise no differen-
ces in demographics of sex, BMI, race, prior ipsilateral hip
surgery, preoperative opioid use, smoking status, or
annual income between the CB and no-CB groups, indicat-
ing that patients may feel CB at 2 years after hip arthros-
copy regardless of these factors. Contrary to many
orthopaedic studies demonstrating differences, hip
arthroscopy patients may have a similar opportunity to
achieve feeling CB, regardless of demographics or socioeco-
nomic background.25,32,35

Limitations

This study has several limitations. First, CB status is
a global subjective measure, and there may be additional
patient factors, such as specific type of sport participation
or prior procedure, that influence a particular response
that were not included in this study. Second, CB status
is a novel assessment that limits direct comparison with
prior literature. However, MCID, PASS, and SCB have
been investigated and can provide some context for inter-
pretation. Third, the data were limited to a small and rel-
atively homogeneous sample from 2 surgeons operating at
a single urban center, which may limit the generalizability
to other populations. Some factors (ie, race, legal claim,
alcohol intake) might be found to be significant with
a larger study population. Surgical techniques are rapidly
evolving with new technology, and this may affect results
over the time period of the study and in the future. Addi-
tionally, the inclusion of both adolescents and adults for
a variety of arthroscopic indications into a single cohort
may further limit the generalizability. Fourth, 30 patients
(33%) did not respond, and therefore, the true rate of
achieving CB in our population could be as high as 64%
(59 of 92 patients in the best case that all patients who
did not respond actually were CB), or as low as 32% (29
of 92 patients in the worst case that all patients who did

not respond were not CB). Further work is needed to repro-
duce these results in a larger sample and to compare the
results with other legacy hip-specific outcome measures.
Despite these limitations, this study provides a novel anal-
ysis of multiple PROs in a cohort of patients who under-
went hip arthroscopy.

CONCLUSION

This is the first study to assess a subjective ‘‘completely
better’’ status using PROs at 2 years after hip arthroscopy.
The study findings indicated that 47% of patients per-
ceived being CB after hip arthroscopy. Multiple postopera-
tive PRO scores, but not preoperative PROs, were
associated with CB status. Furthermore, PRO threshold
criteria associated with achieving CB status were identi-
fied and demonstrated excellent predictive capability and
high sensitivity.
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