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Pain-Associated Psychological Distress Is of High
Prevalence in Patients With Hip Pain: Characterizing

Psychological Distress and Phenotypes

Grant H. Cabell, M.D., Nicholas F. Kwon, M.D., Kent F. Sutton, B.A.,

Trevor A. Lentz, P.T., Ph.D., M.P.H., Brian D. Lewis, M.D., Steven Olson, M.D., and
Richard C. Mather III, M.D., M.B.A.
Purpose: To identify common pain-related psychological factors among patients seeking care for athletic hip pain, as well
as characterize psychological distress phenotypes and compare hip-specific quality-of-life measures across those
phenotypes. Methods: A total of 721 patients were recruited from hip preservation clinics. The Optimal Screening for
Prediction of Referral and OutcomeeYellow Flag Assessment Tool (OSPRO-YF) was used to identify the presence or
absence of 11 different pain-associated psychological distress characteristics (yellow flags), while the International Hip
Outcome Toole12 (iHOT-12) was used to assess hip-related quality of life. Latent class analysis identified patient
subgroups (phenotypes) based on naturally occurring combinations of distress characteristics. An analysis of variance was
used to compare demographics, number of yellow flags, and iHOT-12 scores across phenotypes. Results: The median
(interquartile range) number of yellow flags was 6 (3-9), with 13.5% of the sample reporting 11 yellow flags. Latent class
analysis (L2 ¼ 543.3, classification errors ¼ 0.082) resulted in 4 phenotypes: high distress (n ¼ 299, 41.5%), low distress
(n ¼ 172, 23.9%), low self-efficacy and acceptance (n ¼ 74, 10.3%), and negative pain coping (n ¼ 276, 24.4%).
Significant differences in mean yellow flags existed between all phenotypes except low self-efficacy and negative pain
coping. There were no differences in demographics between phenotypes. The high distress class had the lowest mean
iHOT-12 score (mean [SD], 23.5 [17.6]), with significant differences found between each phenotypic class.
Conclusions: There was a high prevalence of pain-associated psychological distress in patients presenting to tertiary hip
arthroscopy clinics with hip pain. Furthermore, hip quality-of-life outcome scores were uniformly lower in patients with
higher levels of psychological distress. Level of Evidence: Level III, retrospective cohort study.
here are a multitude of causes of hip pain seen by
Torthopaedic physicians. These include but are not
limited to intra-articular injury, nerve injuries, osseous
deformities, and muscular weakness and tendono-
pathies.1 Medical history, physical examination, and
imaging are all useful tools in elucidating the correct
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diagnosis and subsequent treatment pathway. Under-
standing the impact of hip pain on the patient’s quality
of life to inform management is especially important.
Yet despite proper assessment and management of
these patients, pain and disability may persist.2-4 This
suggests that additional factors aside from biomedical
causes contribute to pain and disability and that further
exploration and attention to discerning these factors is
required to effectively treat musculoskeletal conditions.
Previously published literature suggests that pain is a

multifaceted phenomenon influenced by changes in
anatomy, central and peripheral pain processing, and
psychological and cognitive factors.5-7 Psychological
factors such as kinesophobia and pain catastrophizing
have been found to influence orthopaedic patients’
pain; furthermore, psychological distress is known to
influence treatment outcomes for osteoarthritis, knee
pain, and chronic low back pain.8-15 Moreover, this
psychological distress has been found to be associated
with increased utilization of health care resources.16-23
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Understanding the psychological distress experienced
by patients with musculoskeletal pain has been shown
to provide greater prognostic information on clinical
outcomes, and addressing this distress has shown
encouraging results in this population.24-31

Despite the relation of pain-associated psychological
distress and musculoskeletal pain, these factors are often
underrecognized and undertreated in orthopaedic care
delivery. Historically, routine orthopaedic assessment
has focused on the biomedical model of care and
excluded psychological assessment because compre-
hensive assessment of psychological needs is difficult and
places significant burden on providers and patients.32-34

The biopsychosocial model for pain, popularized by John
Loeser,35 encourages providers to view the patient as a
whole person and consider that more than just medical
and surgical factors contribute to the patient’s pain
experience. The availability of new tools (such as the
Optimal Screening for Prediction of Referral and
OutcomeeYellow Flag Assessment Tool, or OSPRO-YF)
that efficiently assess a wide spectrum of psychological
constructs has created opportunities to better charac-
terize the heterogeneity of pain-related psychological
distress in orthopaedic populations.36 Using this tool,
providers can effectively practice the biopsychosocial
model approach to pain and use psychological pheno-
typing to deliver more comprehensive care.
Phenotyping, or the practice of identifying similar

observable traits in a population and creating subgroups
based on these traits, has been used effectively in the
past to characterize psychological distress.15,37-39

Through stratification of heterogenous populations of
patients with a similar pathology by psychological
characteristics, scalable treatment pathways can be
created for specific groups of patients who share not
only similar pathology but also similar psychosocial
profiles.10 For example, patients with high levels of
kinesophobia may be phenotyped into a group that
providers assign a different rehabilitation protocol that
focuses on overcoming the cognitive burden of
returning to normal function as well as spending extra
time on goal-specific activity training. This manner of
phenotyping orthopaedic patients has been effectively
done in different subsets of patients with chronic
musculoskeletal pain10,15,40-45 but not in populations
with hip pain.
The purpose of this study was to identify common

pain-related psychological factors among patients
seeking care for athletic hip pain, as well as characterize
psychological distress phenotypes and compare hip-
specific quality-of-life measures across those pheno-
types. We hypothesized that most patients would have
some degree of pain-associated psychological distress
and that it would present in a manner that would allow
us to classify patients into discernible groups based on
these characteristics.
Methods

Study Design, Setting, and Participants
A retrospective, cross-sectional design was used to

analyze patients seen by 3 orthopaedic surgeons who
specialize in hip pathology (B.D.L., S.O., and R.C.M.) at
a tertiary care academic medical center between
January 13, 2020, and October 27, 2021. This sample
included patients referred from other health care pro-
viders who determined that a hip arthroscopist was best
equipped to treat their pathology, as well as patients
who were self-referred. It should be noted that 2
surgeons’ practices (S.O. and B.D.L.) include patients
with both nonarthritic and arthritic hip disease due to
this self-referral option. Patients were only included in
the study if they had complete scores for both the
OSPRO-YF and the International Hip Outcome
Toole12 (iHOT-12) because this was required for
the phenotype analysis. All patients between the ages of
18 and 65 years who were seen during the study time
period were included in the initial data review. All data
collected and actions associated with this study were
carried out in accordance with the ethical standards
established in the 1964 Declaration of Helsinki and
relevant regulations of the US Health Insurance Porta-
bility and Accountability Act.

Description of Experiment, Treatment, or Surgery
Variables, Outcome Measures, Data Sources, and
Bias
Demographic information including sex, age, race,

ethnicity, and employment status was collected at each
patient’s initial visit with a provider. Self-reported
measures of pain-associated psychological distress and
hip-related quality of life were also collected at these
initial visits.36,46

Pain-Associated Psychological Distress
Pain-associated psychological distress was measured

with the 10-item OSPRO-YF questionnaire. This
multidimensional assessment tool generates estimates
for what patients would score on 11 different
commonly used questionnaires for pain-related psy-
chological distress (e.g., the Fear Avoidance Beliefs
Questionnaire or the Pain Catastrophizing Scale [PCS]).
The benefit of this tool is that it can provide a
comprehensive assessment of psychological distress in
populations with musculoskeletal pain but in a fraction
of the time it would take to administer a full battery of
11 questionnaires. The 11 psychological constructs
measured by the OSPRO-YF can be categorized into 3
domains (corresponding constructs in parentheses):
negative mood (depression, trait anxiety, and trait
anger), negative coping (fear avoidance for work, fear
avoidance for physical activity, pain catastrophizing,
kinesophobia, and pain anxiety), and positive affect/



Table 1. Participant Demographics

Characteristic Value

Age, mean � SD, y 39.2 � 13.1
Sex
Male 272 (37.7)
Female 449 (62.3)

Race
Caucasian 560 (77.7)
Black or African American 95 (13.2)
Asian 19 (2.6)
American Indian or Alaskan Native 3 (0.4)
Native Hawaiian or Other Pacific Islander 1 (0.1)
Other 7 (1.0)
Not reported/declined 36 (5.0)

Ethnicity
Hispanic/Latino 36 (4.4)
Not Hispanic/Latino 653 (90.6)

Employment
Full-time 332 (46.0)
Part-time 22 (3.1)
Studentdfull-time 52 (7.2)
Studentdpart-time 2 (0.3)
Self-employed 35 (4.9)
Disabled 41 (5.7)
Not employed 82 (11.4)
Retired 34 (4.7)
Unknown 44 (6.1)
On active military duty 76 (10.5)

NOTE. Values are presented as number (%) unless otherwise
indicated.

Fig 1. Total distribution of yellow flags as determined by the
Optimal Screening for Prediction of Referral and
OutcomeeYellow Flag Assessment Tool across our cohort.
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coping (pain self-efficacy, self-efficacy for rehabilita-
tion, and pain acceptance).36,47-55 For each of the 11
constructs, the OSPRO-YF also identifies the presence
or absence of a “yellow flag,” defined as questionnaire
score estimates in the 75th percentile or higher for
negative domain constructs and 25th percentile or
worse (lower) for positive affect/coping constructs
compared to population distributions. For example, if
the 75th percentile threshold for the PCS score estimate
was 20, then patients with score estimates 20 and above
would be assigned a “yellow flag” for pain catastroph-
izing. As such, patients could have a minimum of
0 yellow flags or a maximum of 11 yellow flags. Prior
studies have established good reliability and validity of
the OSPRO-YF in populations with musculoskeletal
pain conditions.36 These yellow flags could thus serve
as a valuable tool to further stratify patients with similar
biomedical pathology into subgroups defined by similar
psychological profiles.

Hip-Related Quality of Life
Hip jointerelated quality of life was assessed with the

iHOT-12. This tool was developed from the original
iHOT-33, a quality-of-life patient-reported outcome
measure that has shown face, content, and construct
validity while also being reliable and highly responsive
to clinical changes in patients.46,56 The items in this tool
assess 4 domains, including symptoms and functional
limitations, sports and recreational activities, job-related
concerns, and social, emotional, and lifestyle consider-
ations. The iHOT-12 assesses hiperelated quality of life
through the same domains but with only 12 items to
provide greater ease and practicality for use in the
clinical setting. Despite being one-third of the length of
the iHOT-33, the iHOT-12 was found to capture 95.9%
of the variation of the iHOT-33 and was thus deemed
acceptable for use in this study.46

Statistical Analysis
Statistical analyses were completed in IBM SPSS

Statistics for Windows, version 27.0 (IBM Corp) and
Latent GOLD software version 6.0 (Statistical In-
novations). To address the first aim, frequencies of
yellow flags for each construct were calculated from
OSPRO-YF scores. These yellow flags were then re-
ported by domain.
To address the second aim, a latent class analysis was

used to derive phenotypes based on the presence or
absence of the 11 possible yellow flag indicators.57

Model fit of several different numbers of phenotypic
classes was assessed using the model-fit likelihood ratio
chi-square statistic (L2), which compares the similarity
between model-based frequencies and observed fre-
quencies.58 The Bayesian information criterion and
Akaike information criterion were also used to gauge
model fit, with lower values indicating closer model
representation of observed frequency.58 Additional
measures used to assess the most representative model
included the proportion of classification errors, class
size, and interpretability of classes (clinical relevance of
phenotype).59-62 After selection of the latent class
model, patients were assigned to groups according to
highest posterior probability estimates. Demographic
variables, yellow flags, and iHOT-12 scores were
compared across each unique phenotypic group via 1-



Fig 2. The distribution of total yellow flags as determined by
the Optimal Screening for Prediction of Referral and
OutcomeeYellow Flag Assessment Tool in the fear avoidance
domain across our cohort.

4 G. H. CABELL ET AL.
way analysis of variance with least significant difference
post hoc comparisons.
Fig 3. The distribution of total yellow flags in the positive
affect/coping domain as determined by the Optimal Screening
for Prediction of Referral and OutcomeeYellow Flag Assess-
ment Tool across our cohort.
Results
A total of 1,348 patients were initially identified. After

excluding those without complete data on the ques-
tionnaires used for phenotyping and hip-specific quality
of life, our study population comprised 721 patients
(53.5% of all patients seen), 449 (62.3%) of whom
were female. Participants had a mean (SD) age of 39.2
(13.1) years and were predominantly Caucasian/White
(77.7%), not Hispanic/Latino (90.6%), and employed
full-time (46.0%). The full distribution of demographics
can be seen in Table 1.

Prevalence and Type of Pain-Associated
Psychological Distress
With regard to yellow flag distribution, the range was

from 0 to 11, with approximately 24.3% having 10 or 11
yellow flags (Fig 1). Data were then stratified by domain.
In the fear avoidance domain, the largest proportion of
patients (38.0%) had 5 yellow flags (out of a maximum
of 5) (Fig 2). In the positive affect/coping domain, the
highest proportion of patients (42.0%)had 3 yellowflags
(out of a possible 3) (Fig 3). Yellow flags were less com-
mon in the negative mood domain, where the largest
proportion (42.7%) had 0 yellow flags (out of a possible
3) and only 22.1% had 3 yellow flags (Fig 4). For indi-
vidual constructs, the highest proportion of yellow flags
were for kinesophobia (70.6% of patients), pain anxiety
(65.3%), pain acceptance (64.4%), and pain self-efficacy
(63.0%) (Fig 5).

Pain-Related Psychological Distress Phenotypes
Statistical criteria and empirical evaluation of poten-

tial latent class models indicated a 4-class model best fit
to our data based on a low classification error rate
(0.082), class size (all greater than 10%), and grouping
of constructs consistent with established bio-
psychosocial models. Phenotypes were characterized on
their predominant psychological profile, yielding classes
defined as (percentage of sample) high distress
(41.5%), negative pain coping (24.4%), low distress
(23.9%), and low self-efficacy and acceptance (10.3%).
The likelihood of a yellow flag in a specific construct for
each class is listed in Table 2. The high distress class had
the lowest mean (SD) iHOT-12 score of 23.5 (17.6),
while the low distress class had the largest (47.2 [21.3])
(Table 3). There were significant differences in iHOT-12
scores found between each class with the exception of
between the low distress and low self-efficacy and
acceptance class (Fig 6). The high distress class also had
the greatest mean number of yellow flags, with signif-
icant differences in number of yellow flags between
each group class (Fig 7). There was no significant dif-
ference in mean age among the phenotypes.

Discussion
Our most important finding was that nearly a quarter

of the hip pain population studied had 10 of 11 yellow
flags, while over half of the cohort exhibited at least 6
yellow flags. Importantly, iHOT-12 outcome scores
were uniformly lower in phenotypes defined by higher
or more complex levels of psychological distress. Our
results suggest the common biomedical approaches to
managing hip pain may alone be insufficient to address
the many characteristics that contribute to the pain
experience for patients with hip pain.
We found moderate to high levels of distress across

many of the patients included in this analysis, which
could reflect the chronicity and subacute nature of the
hip pain seen in this patient population. Yellow flags
were concentrated in the fear avoidance and the posi-
tive affect/coping domains, with fewer yellow flags, on
average, in the negative mood domain. Similar results
were found in other studies; Horn et al.63 found low



Fig 5. The proportion of our sample with a yellow flag as
determined by the Optimal Screening for Prediction of
Referral and OutcomeeYellow Flag Assessment Tool in that
specific construct.

Fig 4. The distribution of total yellow flags in the negative
mood domain as determined by the Optimal Screening for
Prediction of Referral and OutcomeeYellow Flag Assessment
Tool across our cohort.
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levels of depression across orthopaedic patients (align-
ing with negative mood domain) while finding higher
levels of pain interference and physical functioning
impairment (outcomes often associated with high cat-
astrophizing and fear avoidance). Furthermore, Okafor
et al.64 found lower levels of negative mood and
increased levels of fear avoidance and positive affect/
coping in their study on patients with rotator cuff tears.
Existing literature has found increased adverse out-
comes in patients with higher levels of fear avoidance
and negative mood, but little data exist on specific
psychological interventions used in orthopaedic pa-
tients to help reduce pain.65,66 Maschke et al.67 enrolled
patients with lower extremity and lumbopelvic injuries
into a rehabilitation program and measured changes in
pain-associated psychological distress. They found a
decrease in yellow flags in positive affect/coping and
fear avoidance domains but no significant change in the
negative mood domain after their rehabilitation pro-
gram. Collectively, these findings reinforce the distinct
nature of the identified psychological domains and
support the importance of considering positive affect/
coping and fear avoidance beliefs when making treat-
ment decisions in this population.
We identified 4 psychological phenotypes among

patients with hip pain: high psychological distress, low
psychological distress, low self-efficacy and acceptance,
and negative pain coping. Approximately 42% of the
sample was defined by a high distress phenotype, which
is a significant concern because the presence of psy-
chological distress in patients with athletic hip pain can
obfuscate the diagnostic process and may affect
response to surgical treatment.68-71 Identifying these
patients is important for surgeons, as these patients may
be less likely to satisfactorily resolve their pain from
surgery alone.72 Rather, these patients may benefit
from a “prehabilitation” program where they undergo
both physical strengthening and psychologically
focused interventions for optimized outcomes. Studies
have shown these methods to improve functional re-
covery after surgery, but literature on comprehensive
programs in patients with hip pain is lacking.73-75

Further research is needed to establish effective pro-
tocols specific for patients with hip pain who have
varying levels of pain-associated psychological distress.
We also evaluated the relation between yellow flags

and the iHOT-12, finding lower scores in phenotypes
defined by higher or more complex levels of psycho-
logical distress. As the iHOT-12 is a patient-reported
outcome measure assessing the functional impact of
hip pain on patients’ daily lives, this relation provided
face validation for our phenotypes as we would expect
quality of life to be inversely related to pain-associated
psychological distress.14,56,76-80 Recognizing the high
prevalence of psychological distress in the hip pain/
preservation population is critical because treating
distress could lead to better nonoperative and surgical
outcomes. In a study on 51 patients with femo-
racetabular impingement (FAI) syndrome, Jochimsen
et al.81 reported significantly worse hip function in
patients with both high kinesophobia and low self-
efficacy. Clapp et al.82 reported significant improve-
ment in both kinesophobia and pain catastrophizing 1
year after arthroscopy for FAI but found that pain cat-
astrophizing was correlated with failure to achieve a
minimal clinically important difference. Our work adds
to the literature by underlining the high prevalence of
distress and providing direction on which domains may
be most important to target.
The relatively young mean age of our patient popu-

lation was consistent with age distributions found in
other athletic hip pain patient studies.83 Despite the fact
that most pathology in these patients was generally
caused by chronic processes like repetitive micro-
trauma, prolonged inflammation, or cartilage degen-
eration, the relatively young patient demographic may



Fig 6. The average International Hip Outcome Toole12 score
across each of the phenotypic classes in our 4-class model.
*Error bars are 95% confidence intervals.
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influence providers to view these patients as
acutelydrather than chronicallydinjured and therefore
are less suitable candidates for effective chronic pain
management strategies. Recently, comprehensive bio-
psychosocial care models developed for older patients
with hip and knee osteoarthritis have generated sig-
nificant clinical improvements.84 In this practice,
physical therapists provide evidence-based, psycholog-
ically informed care for osteoarthritic patients, while
also coordinating care with dietitians, behavioral health
specialists, and orthopaedic surgeons to provide
wholistic care. However, such programs are rarely seen
in younger patients or patients with nonarthritic hip
pain. Considered together, these data highlight that
younger patients with hip pain may benefit from a
biopsychosocial treatment approach more commonly
seen in patients with chronic pain.
Table 2. Likelihood of Yellow Flag by Construct in Each Phenoty

Cluster Size (%)

n Questionnaire Construct
Negative mood domain STAXI Anger

STAI Anxiety
PHQ-9 Depression

Negative coping domain FABQ-PA Fear avoidancedphysi
FABQ-W Fear avoidancedwork
PASS Pain anxiety

TSK-11 Kinesiophobia
PCS Pain catastrophizing

Positive affect coping domain CPAQ Pain acceptance
PSEQ Pain self-efficacy
SER Rehabilitation self-effic

NOTE. Each score represents the probability of a patient in the specific
tionnaire. For example, the probability of a patient in the low distress cla
mood domain) is 0.06.
CPAQ, Chronic Pain Acceptance Questionnaire; FABQ-PA, Fear Avoida

Avoidance Beliefs Questionnaire Work Subscale; PASS, Pain Anxiety Sym
Questionnaire 9; PSEQ, Pain Self-Efficacy Questionnaire; SER, Self-Efficacy
Trait Anger Expression Inventory; TSK-11, Tampa Scale of Kinesophobia
Limitations
This study has several limitations to note. This study

was completed at 1 tertiary care academic medical
center, and thus the patient population may not be
representative of the entire nonarthritic hip pain pop-
ulation. Furthermore, due to the self-referral pathway,
some patients had some evidence of degenerative joint
disease. However, the nature of the degenerative joint
disease in these cases was mild enough that hip
arthroscopy was considered a realistic treatment option.
Moreover, the distribution of demographic variables in
our study was found to be similar to other studies on
hip pain.85,86 Despite the extensive validation of the
OSPRO-YF tool, its clinical value is inherently limited to
the veracity of patients’ self-reporting. Second, the in-
clusion criteria for the patients in this study were
broadly defined as 2 of the surgeons’ practices include
patients with nonarthritic hip pain as well as those with
evidence of degenerative joint disease. This design,
however, limits the ability to distinguish between the
different musculoskeletal etiologies of hip pain.
Furthermore, chronicity of pain was not measured,
limiting our ability to determine whether psychological
distress varied based on how long a patient had been
experiencing pain. Moreover, because this study is
cross-sectional, it does not track changes in psycholog-
ical distress over time, account for day-to-day variability
in patient thoughts and emotions that could influence
symptom reporting, or determine whether different
phenotypes experience different outcomes. Addition-
ally, factors like body mass index, smoking, and socio-
demographics were not included in the analysis and
could be possible cofounders for psychological distress.
pe

High
Distress

Negative
Pain Coping

Low
Distress

Low Self-Efficacy
and Acceptance

41 25 23 11

299 176 172 74
0.59 0.36 0.21 0.23
0.76 0.24 0.05 0.37
0.68 0.09 0.06 0.30

cal activity 0.83 0.63 0.26 0.38
0.87 0.50 0.15 0.27
1.00 0.94 0.01 0.09
0.99 0.94 0.15 0.30
0.96 0.74 0.06 0.10
0.98 0.58 0.09 0.72
1.00 0.48 0.06 0.82

acy 0.86 0.12 0.09 0.77

phenotypic class having a yellow flag from that psychological ques-
ss having a yellow flag in the Patient Health Questionnaire (negative

nce Beliefs Questionnaire Physical Activity Subscale; FABQ-W, Fear
ptoms Scale; PCS, Pain Catastrophizing Scale; PHQ-9, Patient Health
for Rehabilitation; STAI, State-Trait Anxiety Inventory; STAXI, State-

.



Table 3. Phenotypic Class Characteristics From the 4-Class Model

N Mean SD SE

95% Confidence
Interval for Mean

Minimum Maximum
Lower
Bound

Upper
Bound

Age High distress 299 39.28 13.33 0.77 37.76 40.79 18 91
Negative pain coping 176 39.27 12.64 0.95 37.39 41.15 18 76
Low distress 172 39.50 12.75 0.97 37.58 41.42 18 72
Low self-efficacy and acceptance 74 39.23 13.95 1.62 35.05 41.52 18 76

Total yellow flags (# out of 11) High distress 299 9.55 1.39 0.08 9.39 9.71 5 11
Negative pain coping 176 5.49 1.70 0.13 5.24 5.74 2 9
Low distress 172 1.17 1.36 0.10 0.97 1.38 0 6
Low self-efficacy and acceptance 74 4.43 1.55 0.18 4.07 4.79 2 8

IHOT-12 total mean score High distress 299 23.51 17.63 1.02 21.51 25.52 0.00 100
Negative pain coping 176 34.50 18.78 1.42 31.71 37.29 1.00 94
Low Distress 172 47.21 21.30 1.62 44.00 50.41 0.00 94
Low self-efficacy and acceptance 74 44.33 24.42 2.84 38.68 49.99 1.00 96

iHOT-12, International Hip Outcome Toole12.
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Conclusions
There was a high prevalence of pain-associated psy-

chological distress in patients presenting to tertiary hip
arthroscopy clinics with hip pain. Furthermore, hip
quality-of-life outcome scores were uniformly lower in
patients with higher levels of psychological distress.
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