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Background

The International Hip Outcome Tool 12 (iHOT-12) is commonly utilized to track
outcomes in individuals with acetabular dysplasia (AD). Clinically important outcome
values (CIOVs) of the iHOT-12 in individuals with AD are not yet defined.

Purpose

To define the minimal clinically important difference (MCID), patient acceptable
symptom state (PASS) change score, absolute PASS threshold, and maximal outcome
improvement (MOI) value for the iHOT-12 in individuals undergoing physiotherapy (PT)
for AD.

Study Design

Prospective cohort; psychometric property analysis

Methods

This prospective study included individuals aged 10-35 years with a clinical and
radiographic diagnosis of AD who were referred for conservative management at two
centers between December 2023 and February 2025. At baseline assessment and after
8-10 weeks of PT, individuals completed the iHOT-12. At 8—10-week follow-up,
individuals also completed three anchor questions on satisfaction and function. The
MCID was calculated utilizing 0.5 times the standard deviation of baseline iHOT-12
scores. Receiver operator curve analysis was utilized to determine the PASS change score,
absolute PASS threshold, and MOI value.

Results

Forty-five patients (42 females, mean age 16.5 + 7.8) met the inclusion criteria. After 8-10
weeks of PT (mean follow-up time = 69 days), 25 (55.6%) participants were in the
“improved” group and 20 (44.4%) were in the “not improved” group. The MCID was 8.5
points. A PASS change score of 15.2 was calculated for individuals who were satisfied
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with high sensitivity (.77) and specificity (.78) with an AUC =.76 (95% CI: .59-.93). An
absolute PASS iHOT-12 threshold score of 62 (sensitivity = .62, specificity = .87) identified
those who were satisfied with their hip function after a trial of PT with an AUC = .82 (95%
CI: .67-.97). An MOI threshold of 22.9% was also calculated with high sensitivity (.69) and
specificity (.88) with an AUC =.78 (95% CI: .61-.95).

Conclusion

This study defines MCID, PASS change score, absolute PASS threshold, and MOI
threshold for the iHOT-12 in patients with AD after 8-10 weeks of PT. While most
individuals reported improvement in symptoms, only half of individuals were satisfied

with their current level of function.

Level of Evidence
Level 2

BACKGROUND

Clinically important outcome values (CIOVs) for patient re-
ported outcome measures (PROMs) are frequently utilized
by physiotherapists (PT’s) to evaluate treatment effective-
ness, determine appropriate treatment goals, and improve
communication with the patient regarding impact of treat-
ment. These values, including the minimal clinically im-
portant difference (MCID) and patient acceptable symptom
state (PASS), and maximal outcome improvement (MOI)
allow for meaningful interpretation of change on PROMs
and exist for several musculoskeletal pathologies, including
femoroacetabular impingement syndrome (FAIS) and hip
osteoarthritis.l'2 The International Hip Outcome Tool-12
(iHOT-12) is a validated PROM developed to assess func-
tion, sports participation, and social-well-being in young
active individuals with hip pain.> A short form of the
iHOT-33, the iHOT-12 is proven to be reliable and respon-
sive and is commonly utilized for individuals with symp-
tomatic acetabular dysplasia (AD) in clinical practice and
research. The iHOT-12 covers all four domains of the
iHOT-33, symptoms and functional limitation, sports and
recreational physical activities, job-related concerns, and
social, emotional and lifestyle concerns, while reducing pa-
tient burden. While these values exist for other non-
arthritic conditions of the hip, CIOVs have not been estab-
lished for individuals with acetabular dysplasia undergoing
physiotherapy (PT).

AD is characterized by insufficient coverage of the
femoral head by the acetabulum resulting in pain, reduced
quality of life, and early onset of osteoarthritis in adoles-
cents and young adults.*7 AD can range in severity from
mild to severe undercoverage of the femoral head.8 In in-
dividuals with mild to moderate deformity, a trial of PT is
often recommended to help improve strength of the lum-
bopelvic stabilizers, restore lumbopelvic and lower extrem-
ity neuromuscular control, and provide education on ac-
tivity modifications.? While PT can be effective to reduce
pain and improve quality of life, individuals with severe AD
or those with mild to moderate AD who fail to respond
to PT may require surgical intervention to address under-
lying bony abnormalities, prevent joint degeneration, and
improve quality of life.10.11 Currently, appropriate manage-
ment of borderline AD is controversial, underscoring the

need for reliable outcome measures and established thresh-
olds for clinical improvement.12-15

To interpret the clinical significance of changes in
iHOT-12 scores after a trial of PT, CIOVs, including the
MCID, PASS, and MOI, need to be established. The MCID
is defined as the smallest change in outcome that the pa-
tient is able to appreciate while the PASS change score is
defined as the change in symptoms needed for a patient
to find their current state satisfactory for daily life.1® The
PASS absolute value is not a measure of improvement, but
instead a threshold above which patients consider their
symptoms to be satisfactory.l”-18 Cheng et al.2 have re-
ported the psychometric properties for the iHOT-12 in in-
dividuals with non-arthritic hip pain undergoing conser-
vative management, however, this study included various
non-arthritic hip pathologies, not specifically AD. Addi-
tionally, other previous studies have determined MCID and
PASS values for the iHOT-12 in individuals undergoing a
combined hip arthroscopy and periacetabular osteotomy for
AD as well as individuals with borderline AD undergoing
hip arthroscopy.1920 To date, no study has evaluated the
MCID and PASS values specifically for individuals with AD
undergoing conservative management. Another metric uti-
lized to quantify the degree of improvement following
treatment is the MOI value. The MOI identifies the per-
centage of possible improvement a patient achieves based
on their baseline score and the highest possible score of an
outcome measure. The benefit of utilizing an MOI in clin-
ical practice is it limits the ceiling effect associated with
other psychometric values.21.22 MOI values have been de-
fined for individuals undergoing both primary and revision
hip arthroscopy, however, an MOI has not been defined
for individuals with AD undergoing conservative manage-
ment.22.23

The lack of established CIOVs for the iHOT-12 in individ-
uals with AD undergoing conservative management poses a
challenge for clinicians. The purpose of this study is to de-
fine the MCID, PASS change score, absolute PASS thresh-
old, and MOI value for the iHOT-12 in individuals undergo-
ing PT for AD. The authors hypothesized that the iHOT-12
will yield clinically meaningful CIOVs in this population,
supporting its use in clinical practice.
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METHODS

SETTING AND PARTICIPANTS

After obtaining institution review board approval
(#23020175), a retrospective review of prospectively col-
lected data between December 2023 and February 2025 at
two centers specializing in hip preservation surgery was
conducted. Individuals between the age of 10-35 who were
referred to and completed 8-10 weeks of PT following an
x-ray image-based diagnosis of AD were included in this
study. Image criteria for diagnosis AD included lateral cen-
ter edge angle < 25 degrees and Tonnis angle >14 degrees.
As individuals presenting to hip preservations clinics come
from a wide geographic area, they were permitted to go to
PT provider of choice, and no attempt was made to control
treatment interventions. Those with previous surgery to
address AD or other structural hip abnormalities (ie. FAIS,
slipped capital femoral epiphysis or Legg-Calve-Perthes),
evidence of hip OA (Tonnis grade>1), evidence of hip sub-
luxation on imaging, inability to read or understand Eng-
lish, or the presence of neurologic or other conditions that
significantly impacts the individual’s ability to perform ac-
tivities of daily living were excluded from the study. As in-
dividuals with AD frequently present with extra-articular
hip pathology including but not limited to iliotibial band
and iliopsoas tendonitis, those presenting with concomi-
tant extra-articular hip pathology were not excluded from
this current study.

STUDY DESIGN

Upon initial examination, participants were asked to com-
plete the iHOT-12. Following 8-10 weeks of PT, the partic-
ipants were asked to complete the iHOT-12 as well as an
anchor-based question regarding satisfaction. The iHOT-12
is scored using a visual analog scale range from 0-100 on a
100-mm line, with higher scores representing greater qual-
ity of life and functional ability.24 Previous research sup-
ports the use of the iHOT-12 in young, active individuals
with hip-related problems given its reliability and valid-
ity.2526 Participants were also asked to rate their current
level of function during usual activities of daily living (0=
inability to perform any of usual daily activities, 100 = level
of function prior to hip injury). All data were collected elec-
tronically at 8- 10-week physician follow-up or via email.

STATISTICAL ANALYSIS

The MCID and PASS thresholds were defined using the dis-
tribution-based and anchor-based methods, respectively.
The MCID was determined by calculating one half the stan-
dard deviation of the iHOT-12 change score from pre- to
post-treatment intervention.2” The PASS change score for
the iHOT-12 was determined using an anchor-based
method, the participants were asked the following yes or no
question regarding satisfaction: “Are you satisfied with your
current condition?” and the answer was coded as (0=no,
1=yes) with the difference in score from pre- to post-treat-
ment intervention. The anchor-based method was also used

Table 1. Participant demographics, presented as mean
(SD) or number positive (%)

Mean age, yr 16.5(7.8)
Sex, n

Female 42 (93.3%)

Male 3(6.67%)
Duration of symptoms, days 414.3

(633.6)

Diagnosis

Acetabular dysplasia 45 (100%)
Clinical Examination

Apprehension test 45 (100%)

FABER 41(91%)

FADIR 40 (89%)
Imaging Findings

Lateral center edge angle, 20.7 (7.0)

degrees

Acetabular index, degrees 9.5(5.6)

to calculate the PASS absolute value score to identify those
were satisfied with their current state following 8-10 weeks
of PT as well as an MOI threshold. A receiver operator
curve (ROC) analysis with Youden’s index was utilized and
the AUC-ROC was calculated at a 95% confidence inter-
val.28-30 The AUC of the ROC represents the accuracy of
the instrument to distinguish between groups, with an AUC
of 0.7 considered acceptable discriminative ability.31-32 The
Youden’s index was utilized to maximize sensitivity and
specificity of the threshold score along the ROC curve. An
acceptable level of responsiveness has been defined as an
AUC of >0.7 and a 95% CI that does not contain 0.5.32:33 All
statistical analysis was performed using SPSS (version 29;
IBM, Armonk NY).

RESULTS

PARTICIPANTS

Forty-five individuals (42 females, age 16.5 + 7.8 years) met
the inclusion criteria and had outcome data available for
analysis. Mean time to follow-up was 69 days. Participant
demographics, including age and sex are presented in Table
1.

PSYCHOMETRIC PROPERTIES

Mean iHOT-12 scores at baseline and follow-up were 41.61
(16.0) and 49.00 (23.5), respectively. After 8-10 weeks of
PT, 25 (55.6%) participants were in the “improved” group
and 20 (44.4%) were in the “not improved” group. Of the 45
individuals, 32 participants (71.1%) responded “no” when
asked about satisfaction with their current level of func-
tion, while only 13 participants (28.9%) responded “yes”.
The MCID was 8.5 points. A PASS change score of was
calculated for individuals who were satisfied with high sen-
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Figure 1. ROC curve for the PASS change score of the iHOT-12
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Figure 2. ROC curve for the absolute PASS threshold for the iHOT-12

sitivity (.77) and specificity (.78) and an AUC = .76 (95% CI:
.59-93) (Figure 1).

An absolute PASS iHOT-12 threshold score of 62 (sensi-
tivity = .62, specificity = .87) identified those were satisfied
(n=13, 29%) with their hip function after a trial of PT with
an AUC = .82 (95% CI: .67-.97) (Figure 2).

An MOI threshold of 22.9% was calculated for individu-
als who were satisfied with high sensitivity (.69) and speci-
ficity (.88) and an AUC =.78 (95% CI: .61-.95) (Figure 3).

Follow-up data indicated that 64.4% of participants
achieved MCID, while only 37.8% achieved PASS change
score.

DISCUSSION

The iHOT-12 is a commonly utilized PROM to assess
health-related quality of life in individuals with AD. The
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Figure 3. ROC curve for the MOI threshold for the iHOT-12

primary purpose of this study was to define MCID, PASS
change score, absolute PASS threshold, and MOI for indi-
viduals with AD undergoing PT. This study successfully de-
fined the MCID, PASS change score, absolute PASS thresh-
old, and MOI threshold for the iHOT-12 as 8.5, 15.2, 62, and
22.9% respectively. These threshold values can be applied
to individuals with symptomatic AD undergoing an 8-10
week trial of PT. After a trial of PT, while over half of indi-
viduals met the MCID, less than half achieved PASS change
score. This current study also found only 29% of individuals
reported being satisfied with their current level of function
following PT. This is the first study to define CIOVs under-
going conservative care for any non-arthritic hip pathology,
including AD and FAIS.

CIOVs can be directly applied in clinical practice to en-
hance decision making and improve patient care. These
values allow PTs to set individualized goals and adjust
treatment plans as well as facilitate clear communication
regarding the value of PT and the progress achieved during
care. If an individual’s iHOT-12 score improves by more
than the established MCID following 8-10 weeks of PT, this
indicates a meaningful clinical benefit even if the individ-
ual did not reach the PASS change value. This is reflected in
the current study as 64.4% of participants achieved MCID,
while only 37.8% achieved PASS change value. A systematic
review by Probst et al. reported 54% of individuals had a
satisfactory response to non-operative treatment for non-
arthritic hip related pain.3* The higher satisfaction rate
compared the current study may be explained by a more
diverse patient population, such as FAIS and other non-
arthritic hip disorders, not just individuals with AD seeking
care from a hip preservation specialist as was the case in
the current study. AD is a bony abnormality of acetabulum
resulting in insufficient coverage of the femoral head which

cannot be modified by conservative measures, including
PT.7:35 Instead, the focus of PT is to improve dynamic sta-
bility of the hip joint by improving strength of the hip mus-
culature and lumbopelvic control, particularly during single
leg activities. Given the ongoing presence of structural in-
stability in the current study population, a conversation re-
garding realistic expectations should be had with these pa-
tients.

Unlike MCID and PASS change scores which utilize pre
and post-treatment PROM scores, PASS and MOI thresholds
provide cutoff values to determine whether a patients out-
come reflects meaningful improvement or a satisfactory
state following intervention.3¢ The current study identified
an absolute PASS threshold of 62 on the iHOT-12, above
which individuals considered their symptoms acceptable.
While no studies have identified a PASS threshold for in-
dividuals with non-arthritic hip pain undergoing conserva-
tive management, Trotzky et al.37 identified a PASS thresh-
old of 65 for the iHOT-12 in individuals who underwent a
periacetabular osteotomy (PAO). These values are similar
to those found in the current study and may indicate that
acceptable symptom states may be consistent across both
surgical and non-surgical interventions for AD. The current
study also identified the MOI for the iHOT-12 as 22.9%, in-
dicating the proportion of maximal possible improvement
that is clinically meaningful. More recently, the MOI is
being utilized as it is a patient centered benchmark that
accounts for baseline score, limiting the ceiling effect.2!
There are no studies identifying MOI thresholds for the
iHOT-12 for individuals with any non-arthritic hip pathol-
ogy.

This is the first study to define the MCID, PASS change
score, absolute PASS threshold, and MOI threshold for the
iHOT-12 in individuals with symptomatic AD undergoing

International Journal of Sports Physical Therapy



Defining the Minimal Clinically Important Difference (MCID), Patient Acceptable Symptom State (PASS), a...

8-10 weeks of PT. Establishing these COIVs provides clini-
cians with meaningful benchmarks to interpret changes in
health-related quality of life and patient satisfaction fol-
lowing a standard course of conservative management. Al-
though a substantial proportion of patients achieved mean-
ingful improvements, a smaller percentage reached a state
of satisfaction with their current condition. These findings
highlight the importance of setting realistic expectations
for patients with AD and underscore the need for further
research to optimize non-operative treatment strategies.
Future studies should aim to validate these thresholds in
broader populations, including a focus on individuals with
AD in their second or third decade, explore the impact of
longer rehabilitation periods, and investigate the long-term
outcomes of conservative management for AD.

LIMITATIONS

There are several limitations to this current study. First, PT
was not standardized during this study as the primary pur-
pose was to determine CIOVs. While reducing practice vari-
ation is important to improve outcomes, variation in PT for
the current study improves generalizability as many indi-
viduals with AD will not have access to a physiotherapist
specializing in the treatment AD. Individuals presenting to
hip preservations clinics are often from a wide geographic
area and controlling PT treatment is extremely difficult.
While the sample size is limited, the results demonstrated
good-to-excellent discriminative validity, as evidenced by
the AUC values with 95% confidence intervals exceeding
0.5. Although MCID and PASS values were defined, this
study was unable to define a SCB value. The anchor-based
method, while widely accepted, is based solely on the re-
sponses included in this study, which were determined by
the study team. Therefore, the results of this study should
only be applied to patients who undergo 8-10 weeks of PT
with a diagnosis of AD. While 8-10 weeks is a commonly
utilized trial time frame for these patients, these values
may change with a rehabilitation period and future studies
would be needed to define these values. Additionally, these

results are not applicable to individuals with other hip con-
ditions and are only applicable to the characteristics of this
population including but not limited to, lateral center edge
value, presence of other intra-articular hip pathology, du-
ration of symptoms, and those seeking care from a provider
other than a hip preservation surgeon. The study popu-
lation was largely young females, limiting generalizability
to males with AD. However, females have been shown to
demonstrate a significantly higher rate of AD compared to
male counterparts, and this seems to be a representative
population. Finally, data were collected at two specialized
treatment centers which may not be representative of the
broader population and results may carry an increased risk
of bias as there is the potential for center specific effects.

CONCLUSION

This study successfully defined the MCID, PASS change
score, absolute PASS threshold, and MOI threshold for the
iHOT-12 as 8.5, 15.2, 62, and 22.9% respectively. This cur-
rent study also found only 29% of individuals reported be-
ing satisfied with their current level of function following
PT. The results of this study highlight the importance of
setting realistic expectations for patients with AD and un-
derscore the need for further research to optimize non-op-
erative treatment strategies.
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