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Background: Hip arthroscopy is a viable treatment for femoroacetabular impingement syndrome (FAIS). Clinically relevant
improvements in hip function and pain after surgery are often reported, but it is less clear how many patients achieve an acceptable
symptom state (Patient Acceptable Symptom State [PASS]).

Purpose: To investigate the proportion of patients who achieved a PASS 12 to 24 months after hip arthroscopy and to determine
the cutoff scores of the 2 recommended and valid patient-reported outcome measures (the subscales of the Copenhagen Hip and
Groin Outcome Score [HAGOS] and the International Hip Outcome Tool—33 [iHOT-33]) for which patients are most likely to
achieve PASS.

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

Methods: Eligible study patients were identified in the Danish Hip Arthroscopy Registry. An electronic questionnaire was used to
collect data on PASS, HAGOS, and iHOT-33 12 to 24 months after surgery. PASS was measured using an anchor question.
Receiver operating characteristic curve analyses were applied to identify the PASS cutoff values of HAGOS and iHOT-33 scores.

Results: A total of 137 individuals (mean age at surgery, 35.4 ± 9.4 years) were included in the study at a mean follow-up of 18.5 ±
3.2 months after surgery. At follow-up, 64 individuals (46.7%; 95% CI, 38.6-55.1) reported PASS. Higher HAGOS and iHOT-33
values were observed for participants who reported PASS compared with those who did not report PASS (Cohen d � 1.06;
P < .001). Cutoff scores for HAGOS subscales (42.5-82.5) and iHOT-33 (67.00) showed excellent to outstanding discriminative
ability in predicting PASS (area under the curve, 0.82-0.92).

Conclusion: In total, 46% of individuals having hip arthroscopy for FAIS achieved PASS at 12 to 24 months of follow-up. Patients
who achieved PASS had statistically significant and substantially better self-reported hip function compared with those who did
not achieve PASS. Cutoff values at HAGOS subscales and iHOT-33 showed excellent to outstanding discriminative ability in
predicting patients with PASS.
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Femoroacetabular impingement syndrome (FAIS) is a
common cause of hip-related groin pain, mainly diagnosed
in young and middle-aged physically active individuals.33

FAIS is defined as a motion-related disorder of the hip
joint,11 predisposing to acetabular labral and cartilage inju-
ries,10,19 and end-stage osteoarthritis.1

FAIS is often treated surgically using hip arthros-
copy.8,34 A recent meta-analysis of 2 randomized controlled
trials (RCTs) has found evidence for a small positive effect
size (0.32; 95% CI, 0.07-0.57) of hip arthroscopy versus non-
operative treatment at 6 to 12 months of follow-up.12,22,32

Additionally, many cohort studies suggest that hip arthros-
copy for FAIS is associated with large and clinically
relevant improvements in pain and function pre- to post-
operatively.17,23,24,30,39 Many patients, however, still pre-
sent with persistent hip and groin pain and functional
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limitations after surgery,17,18,21,39 indicating that dis-
crepancies may exist between “getting better” and “feeling
good.”25 To better understand if patients consider their cur-
rent state of health (eg, pain and function) to be at an
acceptable level after hip arthroscopy for FAIS, the Patient
Acceptable Symptom State (PASS) can be used.5,25 A 2015
study determined the cutoff scores of the modified Harris
Hip Score (mHHS) and the Hip Outcome Score (HOS) for
patients to be considered to have achieved PASS. Based on
cutoff scores, approximately 65% achieved PASS.5 In addi-
tion, a recent systematic review showed that the majority of
studies on hip arthroscopy did not achieve the PASS cutoff
score for the HOS Sport subscale; however, this was mea-
sured across studies and not on an individual patient
level.21 Furthermore, recent consensus statements and sys-
tematic reviews do not recommend the use of mHHS and
HOS to evaluate patients with FAIS due to lack of content
validity.11,15,40 The Copenhagen Hip and Groin Outcome
Score (HAGOS)38 and the International Hip Outcome
Tool-33 (iHOT-33)29 are recommended as the 2 preferred
self-reported outcome measures to assess hip-related pain
and function in young and middle-aged patients.11,15,40

Thus, combining PASS with HAGOS and/or iHOT-3315

could provide important information on the symptom state
after hip arthroscopy for FAIS. This may help guide deci-
sion making before treatment,27 which is particularly rele-
vant given the rapid rise in the number of patients
diagnosed with FAIS.34

Therefore, the primary aim was to investigate the pro-
portion of patients who achieved a PASS at 12 to 24 months
after hip arthroscopy with a secondary aim to determine
the cutoff values of the HAGOS subscales and iHOT-33
scores that indicate PASS after hip arthroscopy.

METHODS

Study Design

This cross-sectional survey study investigated the propor-
tion of individuals with PASS 12 to 24 months after hip
arthroscopy for FAIS as the primary outcome measure, and
the cutoff values of the HAGOS subscales38 and iHOT-33
scores29 for obtaining PASS as secondary outcomes. All eli-
gible individuals and associated radiographic and operative
data, were identified and extracted from the Danish Hip
Arthroscopy Registry, initiated in 2012 with ongoing pro-
spective registration of hip arthroscopies performed at 11
public and private hospitals in Denmark.31 The reporting

adheres to the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) statement.41 The
study was deemed exempt from ethics review, as no inter-
vention or testing of participants was conducted and all
data were extracted from a registry approved by the Danish
health authorities.31 The study was approved by the data
agency of the capital region (ID: P-2019-277).

Study Setting

Demographic, radiological, and operative data, including
preoperative HAGOS subscale scores, were extracted retro-
spectively on eligible participants from the Danish Hip
Arthroscopy Registry undergoing hip arthroscopy between
September 26, 2017, to September 26, 2018. Subsequently,
we sent outquestionnaires (PASS,5 HAGOS,38 and iHOT-3329)
to patients.

Participants

Data on 232 eligible patients who had undergone hip
arthroscopy for FAIS during the preceding 12 to 24 months
were extracted from the Danish Hip Arthroscopy Registry.31

Radiological and operative data were registered by the oper-
ating surgeons. Inclusion criteria were men/women aged 18
to 50 years at the time of surgery; treated for FAIS (minimal
surgical procedures: cam resection and labral surgery) in the
preceding 12 to 24 months; and preoperative evidence of cam
morphology defined as an alpha angle �55�.11 Exclusion
criteria were pure pincer morphology; a joint space width
<3 mm; borderline hip dysplasia defined as a lateral center-
edge angle <25�; pure extra-articular surgical procedure; a
previous periacetabular osteotomy; revision hip arthroscopy;
total hip arthroplasty; previous hip pathology such as
Perthes disease, slipped capital femoral epiphysis and/or
avascular necrosis of the femoral head; or any rheumatoid
disease in the hip joint such as synovial chondromatosis.

Data Collection

Postoperative patient-reported outcome measures (PROMs:
PASS,5 HAGOS,38 and iHOT-3329) were collected using a
web-based survey distributed to eligible participants 12 to
24 months after the hip arthroscopy. The survey was deliv-
ered using the Research Electronic Data Capture (REDCap)
tools (V 7.1.1; Vanderbilt University) hosted at the capital
region of Denmark.13 Eligible individuals were contacted
through a secure email system based on their civil
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Copenhagen University Hospital, Kettegård Allé 30, 2650 Hvidovre, Denmark (email: lasse.ishoei@regionh.dk) (Twitter: @LasseIshoi).

†Sports Orthopedic Research Center–Copenhagen (SORC-C), Department of Orthopedic Surgery, Copenhagen University Hospital, Amager-Hvidovre,
Denmark.

‡La Trobe Sport and Exercise Medicine Research Centre, School of Allied Health, Human Services and Sport, La Trobe University, Melbourne, Victoria,
Australia.

§Department of Orthopedic Surgery, Duke University Medical Center, Durham, North Carolina, USA.
Final revision submitted October 18, 2020; accepted November 23, 2020.
The authors declared that there are no conflicts of interest in the authorship and publication of this contribution. AOSSM checks author disclosures

against the Open Payments Database (OPD). AOSSM has not conducted an independent investigation on the OPD and disclaims any liability or responsibility
relating thereto.

Ethical approval for this study was waived by the Danish Ethics Committee of the Capital Region.

2 Ishøi et al The Orthopaedic Journal of Sports Medicine

mailto:lasse.ishoei@regionh.dk
https://twitter.com/lasseishoi


registration number and provided with a unique password-
secured link to the survey. Reminder emails were sent once a
week for 3 consecutive weeks to all nonresponders.

Outcome Measures

The primary outcome measure was the proportion of
patients who achieved a PASS at 12 to 24 months after hip
arthroscopy for FAIS. This was measured using the follow-
ing question (yes/no response): “Taking into account your hip
and groin function and pain and how it affects your daily life
including your ability to participate in sport and social activ-
ities, do you consider that your current state is acceptable if
it remained like that for the rest of your life?”5,25 As second-
ary outcomes, we assessed the discriminative ability, mea-
sured as the area under the curve (AUC),14 and the cutoff
scores, based on the Youden index,45 of the HAGOS sub-
scales and iHOT-33 scores beyond which patients are more
likely to achieve PASS.25 The HAGOS consists of 37 items
divided into 6 subscales for symptoms, pain, physical func-
tion in activities of daily living (ADL), function in sport and
recreation, participation in physical activities, and quality of
life (QOL). Each question is assessed on a 5-point Likert
scale with a corresponding score of 0 to 4. Subsequently, a
score ranging from 0 (extreme symptoms) to 100 (no symp-
toms) is calculated for each subscale.38 The iHOT-33 consists
of 33 items covering aspects of symptoms and functional
limitation; sports and recreational activities; job-related con-
cerns; and social, emotional, and lifestyle concerns. Each
question is scored on a visual analog scale of 0 to 100 mm
with higher values indicating better QOL. The overall score
is calculated as the average score across items.29

Finally, we measured PASS in relation to sports function
(PASSSport) and activities of daily living (PASSADL) separately,
since patients with FAIS often seem be severely impaired in
sports function, rather than daily activities.17,39 This was done
using the following question for PASSSport: “Taking into
account your hip and groin function and pain, and how it
affects your ability to participate in sport, do you consider that
your current state is acceptable if it remained like that for the
rest of your life?” And for PASSADL: “Taking into account your
hip and groin function and pain, and how it affects your ADL,
do you consider that your current state is acceptable if it
remained like that for the rest of your life?” In addition, we
analyzed the associations, measured as odds ratio, between
PASSSport and PASSADL with the overall PASS.

Bias

To reduce potential selection bias associated with only
including patients from a single hip arthroscopy center
and surgeon, we identified eligible patients in the Danish
Hip Arthroscopy Registry.31 Additionally, we aimed for
homogeneity of the study sample by including individuals
who had been treated with both cam resection and acetab-
ular labral surgery.26 Thus, pincer FAIS alone was not
included, as this condition is less likely to result in intra-
articular pathology.2,19 Furthermore, we used PROMs to
evaluate the current state of health to avoid the potential

that stakeholders, such as physiotherapists or surgeons,
could bias the outcome.

Sample Size Considerations

The number of eligible individuals in the Danish Hip
Arthroscopy Registry and responders determined the sam-
ple size of the study. With an expected proportion of
patients who achieved PASS of approximately 50%,32 a pre-
cision of 10%, and a 95% CI, 96 patients were needed.42 This
would also meet the minimum required sample size for
detecting an AUC of �0.7 (acceptable discrimination) with
an alpha and beta level of .05 and 0.2, respectively
(V 19.2.1; MedCalc Software).

Statistical Analysis

Data derived from the PASS, PASSSport, and PASSADL were
calculated using percentages with corresponding 95% CIs.
Logistic regression analyses were conducted to assess
the associations, measured as odds ratios, between both
PASSSport and PASSADL (independent variables) with
overall PASS (dependent variable). HAGOS subscale and
iHOT-33 scores at follow-up were compared between par-
ticipants with and without PASS using independent t
tests, whereas differences in pre- and postoperative
HAGOS subscales scores were analyzed using independent
t tests, as missing preoperative data precluded paired t test
analyses. No preoperative iHOT-33 scores were available
from the Danish Hip Arthroscopy Registry precluding pre-
to postoperative analysis.

Effect sizes for differences were calculated as Cohen
d and assessed as trivial (<0.2), small (�0.2), medium
(�0.5), and large (�0.8).7 The discriminative ability of
HAGOS subscale and iHOT-33 scores to predict PASS was
analyzed by constructing receiver operating characteristic
(ROC) curves for all HAGOS subscale and iHOT-33 scores
using the PASS as the dependent variable. Discriminative
ability was assessed as the AUC and classified according to
Hosmer and Lemeshow14 as no discrimination (AUC¼ 0.5),
poor discrimination (0.5 < AUC < 0.7), acceptable discrim-
ination (0.7 � AUC < 0.8), excellent discrimination (0.8 �
AUC < 0.9), and outstanding discrimination (AUC � 0.9).
The optimal HAGOS subscales and iHOT-33 cutoff scores
to best predict the PASS with highest combined sensitivity
and specificity, was derived using the Youden index
(J ¼ sensitivity þ specificity –1), with a higher index score
yielding a better combined sensitivity and specificity.45 The
statistical analyses were performed in SPSS V 23 (SPSS
Inc), with the significance level set at P < .05.

RESULTS

Participants

A total of 140 out of 232 eligible individuals responded to
the survey between October 15, 2019, and November 11,
2019 (response rate, 60.3%), of which 137 patients were
included; 1 patient declined to participate whereas 2
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patients were excluded due to not answering the overall
PASS question. Of the 137 included patients, data were
missing for the following outcomes due to not answering
questions: PASSSport (n ¼ 1); PASSADL (n ¼ 2); HAGOS
(n ¼ 5); and iHOT-33 (n ¼ 27). Detailed characteristics of
the included patients and nonresponders are provided in
Table 1. A significant difference in proportion was observed
for sex between responders and nonresponders (P < .001).
Significantly higher HAGOS Subscale scores were observed
at follow-up compared with preoperatively (d ¼ 0.51-0.94;
P � .001) (Appendix Table A1).

Patient Acceptable Symptom State

At follow-up, 64 participants (46.7%; 95% CI, 38.6-55.1)
achieved an overall PASS.

Patient-Reported Outcome Measures Between
Participants With and Without PASS

At follow-up, higher HAGOS values were observed for indi-
viduals with an acceptable symptom state compared with
those without an acceptable symptom state for all subscales
corresponding to large effect sizes (d � 1.06; P < .001)
(Figure 1 and Appendix Table A2).

Likewise, higher iHOT-33 values were observed for par-
ticipants with an acceptable symptom state compared with
those without an acceptable symptom state corresponding
to a large effect size (d ¼ 1.35; P < .001) (Figure 2 and
Appendix Table A3).

TABLE 1
Overview of Included Patients and Nonrespondentsa

Included
(N ¼ 137)

Nonrespondents
(n ¼ 92)

Male sex 63 (46) 68 (73.9)b

Mean age at surgery, y 35.4 ± 9.4 33.3 ± 9.7
Follow-up, mo 18.5 ± 3.2
Radiological data

Alpha angle, deg 72.3 ± 10.7 72.1 ± 10.2
Lateral center-edge angle, deg 31.1 ± 4.3 30.8 ± 4.6
Joint space width >4.0 mm 104 (75.9) 71 (77.2)
Presence of crossover sign 79 (57.7) 43 (46.7)

Cartilage damage (n ¼ 131) (n ¼ 86)

Beck classification (acetabulum)
Normal cartilage 1 (0.7) 0 (0)
Fibrillation 6 (4.6) 10 (11.6)
Wave sign 62 (47.3) 32 (37.2)
Cleavage 45 (34.4) 38 (44.2)
Exposed bone 17 (13.0) 6 (7.0)

ICRS classification (caput femoris)
Normal cartilage 103 (78.6) 56 (65.1)
Almost normal 10 (7.6) 7 (8.1)
Abnormal 10 (7.6) 13 (15.1)
Severely abnormal 7 (5.3) 7 (8.1)
Exposed bone 1 (0.7) 3 (3.5)

Preoperative HAGOS score (n ¼ 102) (n ¼ 59)

Pain 53.5 ± 19.0 50.8 ± 18.8
Symptoms 49.8 ± 18.2 44.9 ± 15.5
Function in activities of daily living 56.4 ± 25.4 50.0 ± 21.7
Function in sport and recreation 37.2 ± 23.9 33.6 ± 20.8
Participation in physical activities 22.7 ± 26.2 22.6 ± 20.2
Quality of life 30.5 ± 15.7 30.3 ± 16.5

aData are reported as n (%) or mean ± SD. HAGOS, Copenhagen
Hip and Groin Outcome Score; ICRS, International Cartilage
Regeneration & Joint Preservation Society.

bStatistically significant between-group difference in propor-
tion (P < .001).
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Figure 1. Self-reported hip and groin symptoms and function
in individuals with (n ¼ 64; solid line) and without (n ¼ 68;
dotted line) a Patient Acceptable Symptom State (PASS) at
follow-up for subscales of the Copenhagen Hip and Groin
Outcome Score (HAGOS). X-axis shows the 6 subscales of
HAGOS. ADL, physical function in activities of daily living;
PA, participation in physical activities; QOL, quality of life;
Sport/Rec, function in sport and recreation. Error bars show
95% CIs.
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Figure 2. Self-reported hip symptoms in individuals with
(n ¼ 53; square) and without (n ¼ 57; circle) a Patient
Acceptable Symptom State (PASS) at follow-up for the
International Hip Outcome Tool–33 (iHOT-33). Error bars
show 95% CIs.
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ROC Curve Analyses

For all HAGOS subscales and iHOT-33, the AUC showed
excellent to outstanding discriminative ability (AUC, 0.815-
0.916) in predicting individuals with PASS (Table 2 and
Appendix Figures A1 and A2). The cutoff values, including
sensitivity and specificity, for each subscale of HAGOS and
iHOT-33, are presented in Table 2.

PASS in Relation to Sport and ADL

At follow-up, 55 individuals (40.4%; 95% CI, 32.6-48.8) and
72 individuals (53.3%; 95% CI, 44.9-61.9) reported an
acceptable symptom state in relation to PASSSport and
PASSADL, respectively. Having achieved PASSSport or
PASSADL was associated with overall PASS corresponding
to an odds ratio of 168.6 (95% CI, 35.9-793.2) and 30.4
(95% CI, 11.5-80.2), respectively.

DISCUSSION

We found that less than half of patients (46.7%) who had
undergone hip arthroscopy for FAIS in the previous 12 to 24
months reported an acceptable symptom state. Additionally,
40.4% and 53.3% had an acceptable symptom state related to
PASSSport and PASSADL, respectively. The cutoff scores,
beyond which patients are more likely to achieve PASS,25

ranged from 42.5 (HAGOS QOL subscale) to 82.5 (HAGOS
ADL subscale), whereas the iHOT-33 score was 67. These
findings can easily be applied in previous studies where

HAGOS and/or iHOT-33 scores have been obtained, to retro-
spectively quantify the proportion of patients with PASS.

The proportion of patients with a PASS in the present
study (46.7%) is similar to a recent multicenter RCT show-
ing that 48% allocated to hip arthroscopy achieved the
PASS cutoff score of HOS ADL (�87 points) at the
8-month follow-up.32 Similar to the study from Palmer
et al,32 our study included a general population with FAIS
from multiple hip arthroscopy centers, indicating that the
percentage of patients achieving PASS in a general popula-
tion is likely about 50%. Of note, cohort studies from single
high-volume hip arthroscopy centers and a single surgeon
have reported that 60% to 73% of patients seem to achieve
PASS based on cutoff scores from HOS Sport (�72.1
points35 and �75 points5), HOS ADL (�87 points),5 mHHS
(�74 points),5,43 and iHOT-33 (�58 points).28 Such discrep-
ancy may be explained by surgeon experience, criteria for
surgery, and selection bias of patients undergoing surgery.
Surprisingly, none of the above studies reported the pro-
portion of patients that achieved PASS based on the ques-
tion itself,25 despite having obtained this information for
calculation of the cutoff score.5,28,35 Thus, we argue that the
present study is the first to clearly report PASS in a general
population after hip arthroscopy for FAIS.

PASS Cutoff Scores for HAGOS and iHOT-33

Our study showed a large difference in all HAGOS subscale
and iHOT-33 scores between individuals who achieved
PASS versus those who did not achieve PASS, indicating
that the PASS question was effective in dichotomizing
patients into good and poor outcomes. Consequently, ROC
analyses showed excellent to outstanding discriminative
ability in predicting PASS with sensitivity and specificity
ranging from 0.66 to 0.84 (HAGOS subscales) and 0.74 to
0.95 (iHOT-33). This corresponds well with previous stud-
ies of HOS-Sport (cutoff score �72.1 points; AUC, 0.88635

and �75 points; sensitivity, 79.6; specificity, 96.9),5 HOS
ADL (cutoff score �87 points; sensitivity, 82.7; specificity,
84.4),5 mHHS (cutoff score �74 points; sensitivity, 89.7;
specificity, 87.5),5 and iHOT-33 (cutoff score �58 points;
AUC, 0.870).28 However, HOS and mHHS are not recom-
mended as PROMs for patients with FAIS.15

To our knowledge, our study is the first to report PASS
cutoff values for HAGOS, which is a recommended PROM
in young and middle-aged individuals with FAIS.11,15 The
cutoff score for iHOT-33 in the present study is slightly
higher than what has previously been reported by Maxwell
et al,28 with a cutoff score of �58 points compared with our
cutoff score of �67 points. This may be due to a different
setting (single surgeon vs national registry) or study popu-
lation in Maxwell et al, which included different diagnoses
in their study, with only 36% presenting with cam morphol-
ogy versus 100% in the present study. Nonetheless, by
using these cutoff scores for HAGOS and/or iHOT-33, it is
possible to obtain a more detailed profile of the symptom-
atic state after hip arthroscopy for FAIS, not only relying on
pre- to postsurgical improvements and/or achievement of a
healthy reference score.39 As an example, the UK FASHIoN
trial, an RCT comparing the effect of hip arthroscopy with

TABLE 2
AUC Values Derived From ROC Curve Analyses and PASS

Cutoff Values, and Their Respective Sensitivity and
Specificity, for HAGOS Subscales and iHOT-33 Scoresa

PROM AUC (95% CI)
Cutoff

Valueb,c Sensitivity Specificity

HAGOS subscale
Pain 0.89 (0.84-0.95) 68.75 0.84 0.79
Symptoms 0.86 (0.80-0.92) 62.50 0.84 0.74
ADL 0.82 (0.74-0.89) 82.50 0.66 0.85
Sport/Rec 0.84 (0.78-0.91) 60.94 0.75 0.81
Physical
activity

0.83 (0.75-0.90) 43.75 0.69 0.90

Quality of life 0.92 (0.87-0.97) 42.50 0.84 0.90
iHOT-33 0.88 (0.82-0.95) 67.00 0.74 0.95

aADL, physical function in daily living; AUC, area under the
ROC curve; HAGOS, Copenhagen Hip and Groin Outcome Score;
iHOT-33, International Hip Outcome Tool–33; PASS, Patient
Acceptable Symptom State; PROM, patient-reported outcome
measure; ROC, receiver operating characteristic; Sport/Rec, func-
tion in sport and recreation.

bThe cutoff values were derived using the Youden index
(J ¼ sensitivity þ specificity -1), which is based on the best
combined sensitivity and specificity; a higher index score yields
a better combined sensitivity and specificity.45

cThe cutoff score represents the score beyond which an individ-
ual is more likely to have an acceptable symptom state.
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nonoperative treatment for FAIS, reported mean iHOT-33
values of 58.8 (hip arthroscopy group) and 49.7 points (non-
operative group) at 12-month follow-up.12 Thus, based on
the iHOT-33 cutoff scores for achieving PASS (approxi-
mately 58-67 points),28 it is likely that approximately half
of the patients allocated to hip arthroscopy in the UK
FASHIoN trial did not achieve PASS12; findings that are
similar to the present study, and the Femoroacetabular
Impingement Treatment trial where 48% (hip arthroscopy
group) achieved the PASS cutoff scores based on HOS
ADL.32

Sport Function and ADL

To our knowledge, our study is the first to categorize PASS
into different domains: PASSSport and PASSADL. While the
PASS is normally employed to investigate the acceptable
state of health considering pain and symptoms in all
aspects of life,5,25 achieving or not achieving PASS may
be driven by pain and/or symptoms in specific situations
and contexts. This is further highlighted by the logistic
regression analyses, showing that patients who achieved
PASSSport had the highest odds versus PASSADL (168 vs
30) of achieving overall PASS. Our results suggest that
an acceptable symptom state may be more difficult to
achieve in relation to sport compared with ADL (40.4% vs
53.3%). The fact that 60% did not achieve PASS in relation
to sport is in line with a recent systematic review reporting
that 64% of studies failed to achieve the PASS cutoff score
for the HOS Sport subscale.21 Thus, in a general popula-
tion, achieving PASS in relation to sports function seems
less likely than achieving PASS in relation to ADL. Such
information should be included as part of the shared
decision-making process before surgery. The discrepancy
between PASSADL and PASSSport in the present study cor-
responds well with the notion that the HAGOS ADL sub-
scale has a higher ceiling effect compared with the HAGOS
Sport/Rec subscale.36,38 Therefore, a larger proportion of
participants are more likely to report no problems in ADL
compared with sport activities. We speculate that problems
in sports activities may be the reason for not achieving
overall PASS while still having acceptable symptoms dur-
ing ADL in some patients.17,18,39 This highlights that
including sports function in the PASS question seems cru-
cial to truly capture patient satisfaction.

Different Concepts of PROMs: Getting Better
(Minimal Important Change), Feeling Good (PASS),
or Getting Back to Normal (Normal Reference
Values)

Previous hip arthroscopy studies have mainly used PROMs
to deal with the concept of “change scores” over a specific
time period.12,23 While such information is important for
establishing the effect of a treatment, a change score may
be difficult to interpret for the patient who is about to
decide whether to undergo hip arthroscopy (ie, “What does
a 15-point improvement on iHOT-33 or HAGOS Sport/Rec
actually mean?”). Such information can be obtained using

the minimal important change score,20,25 with data sug-
gesting that most patients (>66%) exceed this and get bet-
ter from before to 1-year after surgery.39 While this is
useful for the patient to know before treatment, “getting
better” is not equivalent to “feeling good,”39 which is nor-
mally measured with PASS.25 While “feeling good” after hip
arthroscopy is often considered a successful treatment out-
come, achieving PASS may not reflect a normal state of
function. Reference values for HAGOS subscales have pre-
viously been defined based on mixed healthy individuals39

and hip and groin injury-free male soccer players.37 These
scores are generally higher (range, 64.3-100 points)37,39

compared with the HAGOS subscale PASS cutoff values
in the present study (range, 42.5-82.5 points).39 This dis-
crepancy highlights that patients with FAIS do not need to
reach values comparable with healthy individuals in order
to “feel good” after hip arthroscopy. We can only speculate
why this seems to be the case; one reason may be that
patients often have long periods of pain and functional lim-
itations before receiving appropriate treatement.4,6 Thus, it
may be that improvements in pain and function after hip
arthroscopy, although not reaching a pain-free level, are
regarded as acceptable for many patients also considering
their state before treatment. This is further highlighted by
the large proportion of patients being satisfied with the
treatment, without this necessarily reflecting pain-free
function.3

Clinical Implications

We believe information based on these different concepts of
PROMs (ie, “getting better,” “feeling good,” and “getting
back to normal”) is paramount to convey to surgical candi-
dates as part of the shared treatment decision-making pro-
cess. Such information may also help align preoperative
expectations with actual postoperative outcomes.27 This
seems important, as patients with FAIS tend to be overly
optimistic regarding the effect of hip arthroscopy, with 53%
and 61% of patients not meeting their preoperative expec-
tations for general and sport function, respectively, at the
12-month follow-up.27 The current literature of postopera-
tive FAIS patients suggests that 60% to 70% exceed the
minimal important change and thus get better,39 around
50% achieve PASS and thus feel good,32 and 20% to 30%
achieve healthy reference values and thus get back to nor-
mal function.39

Limitations

The present study is not without limitations. First, the
response rate of 60% may result in selection bias; however,
the responders and nonresponders are comparable in terms
of demographic, radiographic, and surgical parameters,
whereas our PASS results resemble those from a recent
RCT.32 Second, there are different methods to measure a
patient’s acceptable symptom state25: by using either a
dichotomized yes-no question, as in the present study, or
by using continuous scales9 or Likert scales16 with prede-
fined cutoffs. In addition, the anchor question may be for-
mulated differently, with no consensus on the most
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appropriate way.25 Inspired by previous studies,16,25 we
used an anchor question related to acceptable symptoms
and function, whereas other studies have used anchor ques-
tions related to treatment satisfaction.9 It is, however,
likely that satisfaction with the treatment measures a dif-
ferent construct than postoperative symptoms and func-
tion3; thus, our PASS question concerned symptoms and
function, rather than treatment satisfaction. Additionally,
we categorized the overall PASS question into PASSSport

and PASSADL; however, we appreciate that no psychomet-
ric properties have been established, and thus these results
should be interpreted with caution.

A third limitation is that several ways exist to derive the
PASS cutoff values: the Youden index45; the 80% specificity
method; and the 75th percentile approach. In a study apply-
ing all methods, comparable cutoff values of the Harris Hip
Score were found after hip arthroplasty.45 Thus, we used
the Youden index45 in line with previous hip arthroscopy
studies.5,28,35 Fourth, the large dropout of patients not
answering the full iHOT-33 questionnaire may have impli-
cations for the cutoff score. Finally, it should be acknowl-
edged that PASS cutoff scores may be influenced by
cross-cultural differences, age, the patient’s own context
of what constitutes an acceptable symptom state or not,44

and the follow-up time point.9 However, self-reported pain
and function in patients with FAIS seems to plateau at 12
to 24 months after surgery.23 Future studies with large
sample sizes should seek to investigate whether PASS cut-
off scores after hip arthroscopy are affected by age and sex.

CONCLUSION

In total, 46% of individuals having hip arthroscopy for FAIS
achieved PASS at 12 to 24 months of follow-up. Patients
who achieved PASS had statistically significant and sub-
stantially better self-reported hip function compared with
those who did not achieve PASS. Cutoff values at HAGOS
subscales and iHOT-33 showed excellent to outstanding
discriminative ability in predicting individuals with an
acceptable symptom state.
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oroacetabular impingement: a cause for osteoarthritis of the hip. Clin

Orthop Relat Res. 2003;417:112-120.

11. Griffin DR, Dickenson EJ, O’Donnell J, et al. The Warwick Agreement

on femoroacetabular impingement syndrome (FAI syndrome): an

international consensus statement. Br J Sports Med. 2016;50(19):

1169-1176.

12. Griffin DR, Dickenson EJ, Wall PDH, et al. Hip arthroscopy versus best

conservative care for the treatment of femoroacetabular impingement

syndrome (UK FASHIoN): a multicentre randomised controlled trial.

Lancet. 2018;391(10136):2225-2235.

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.

14. Hosmer DW, Lemeshow S. Applied Logistic Regression. 2nd ed. John

Wiley & Sons; 2000.

15. Impellizzeri FM, Jones DM, Griffin D, et al. Patient-reported outcome

measures for hip-related pain: a review of the available evidence and

a consensus statement from the International Hip-related Pain

Research Network, Zurich 2018. Br J Sports Med. 2020;54(14):

848-857.

16. Impellizzeri FM, Mannion AF, Naal FD, Hersche O, Leunig M. The early

outcome of surgical treatment for femoroacetabular impingement:

success depends on how you measure it. Osteoarthritis Cartilage.

2012;20(7):638-645.

17. Ishøi L, Thorborg K, Kraemer O, Hölmich P. Return to sport and per-
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APPENDIX

TABLE A1
Differences in Self-reported Hip and Groin Function Measured With the HAGOS Preoperatively to Postoperativelya

HAGOS Preoperative (n ¼ 102) Postoperative (n ¼ 132) Between-Group Difference (95% CI); Cohen d

Symptoms 49.8 ± 18.2 61.6 ± 22.6 11.7 (6.3-17.1); 0.64b

Pain 53.5 ± 19.0 67.1 ± 23.7 13.6 (8.0-19.3); 0.72b

ADL 56.6 ± 25.4 69.5 ± 26.3 12.9 (6.2-19.7); 0.51b

Sport/Rec 37.2 ± 23.9 54.6 ± 29.1 17.3 (10.3-24.3); 0.72b

PA 22.7 ± 26.2 36.6 ± 35.0 13.9 (5.7-22.1); 0.53b

QOL 30.5 ± 15.7 45.3 ± 26.5 14.7 (8.9-20.6); 0.94b

aData are presented as mean ± SD. ADL, physical function in daily living; HAGOS, Copenhagen Hip and Groin Outcome Score;
PA, participation in physical activities; QOL, quality of life; Sport/Rec, function in sport and recreation.

bStatistically significant difference between groups (P < .05).
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TABLE A2
Differences in Self-reported Hip and Groin Function Measured With the HAGOS in Patients With and Without an Acceptable

Symptom State at Follow-Upa

HAGOS
Postoperative

(n ¼ 132)
Acceptable Symptom State

(n ¼ 64)
Not Acceptable Symptom State

(n ¼ 68)
Between-Group Difference

(95% CI); Cohen d

Symptoms 61.6 ± 22.6 75.7 ± 15.1 48.2 ± 20.3 27.5 (21.3-33.7); 1.22b

Pain 67.1 ± 23.7 82.7 ± 15.0 52.3 ± 20.7 30.4 (24.2-36.7); 1.28b

ADL 69.5 ± 26.3 83.9 ± 18.1 56.0 ± 25.7 28.0 (20.2-35.7); 1.06b

Sport/Rec 54.6 ± 29.1 72.1 ± 23.5 38.1 ± 23.8 34.1 (25.9-42.2); 1.17b

PA 36.6 ± 35.0 58.0 ± 33.7 16.4 ± 21.7 41.6 (31.9-51.4); 1.19b

QOL 45.3 ± 26.5 64.8 ± 20.7 26.8 ± 16.2 38.0 (31.6-44.4); 1.43b

aData are presented as mean ± SD. ADL, function in activities of daily living; HAGOS, Copenhagen Hip and Groin Outcome Score;
PA, function in physical activities; QOL, quality of life; Sport/Rec, function in sport and recreation.

bStatistically significant difference between groups (P < .05).

TABLE A3
Differences in Self-reported Hip and Groin Function Measured With the iHOT-33 in Patients With and Without an Acceptable

Symptom State at Follow-upa

Postoperative
(n ¼ 110)

Acceptable Symptom State
(n ¼ 53)

Not Acceptable Symptom State
(n ¼ 57)

Between-Group Difference
(95% CI); Cohen d

iHOT-33 57.6 ± 26.8 76.5 ± 20.9 40.2 ± 16.6 36.2 (28.7-43.7); 1.35b

aData are presented as mean ± SD. iHOT-33, International Hip Outcome Tool–33.
bStatistically significant difference between groups (P < .05).

Figure A1. Receiver operating characteristic (ROC) curves for
the subscales of the Copenhagen Hip and Groin Outcome
Score. ADL, physical function in activities of daily living; PA,
participation in physical activities; QOL, quality of life; Sport,
function in sport and recreation.

Figure A2. Receiver operating characteristic (ROC) curves for
the International Hip Outcome Tool–33. Red line indicates
reference line.

The Orthopaedic Journal of Sports Medicine Achieving PASS After Hip Arthroscopy 9



<<
  /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


