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Abstract
Introduction: There is an abundance of literature focusing on morphological and surgical outcomes in women
with arthritic and prearthritic hip pain. However, no studies have evaluated conservative treatment outcomes,
such as physical therapy (PT) and injections, in women with prearthritic or extra-articular hip pain. The purpose
of this study is to assess changes in long-term patient-reported outcome measures after nonoperative treat-
ments in women with prearthritic or extra-articular hip pain.
Methods: Twenty-nine female patients (35–65 years old) who presented to a single provider between December
1, 2012 and September 1, 2017 for prearthritic or extra-articular hip pain (Tonnis 1 or less) and had baseline
patient-reported outcome data (modified Harris Hip Score [mHHS], Hip Outcome Score [HOS] activities of
daily living [ADL] and sport scores, International Hip Outcome Tool-33 [iHOT-33]) available from the institutional
hip registry were included. Patients underwent nonoperative treatments for intra-articular or extra-articular hip
pain. A follow-up questionnaire was prospectively administered at 3–5 years after the baseline visit.
Results: Most patients underwent targeted PT (n = 27; 93%) to treat intra-articular or extra-articular hip pain.
Targeted PT can be defined as primarily exercise-based therapy focusing on hip and lumbar stability. Twelve
patients (41%) received injections; of these, 11 were also treated with PT. Overall, significant improvements in
mHHS, HOS-ADL, and iHOT-33 scores were observed ( p = 0.006, 0.022, and <0.001, respectively). HOS-ADL and
iHOT-33 scores improved by a median of 10.3 and 18.0 points, respectively, and were clinically significant.
HOS-sport scores also improved but were not statistically significant. There were no differences in patient-
reported outcomes between patients who received both PT and injections versus those who received PT, injec-
tions, or other treatments.
Conclusions: Nonoperative treatments for prearthritic or extra-articular hip pain in women, specifically PT
and/or injections, were associated with sustained improvements in patient-reported outcomes at 3–5 years
postbaseline.
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Introduction
Generalized hip pain is commonly attributed to vary-
ing conditions, including osteoarthritis (OA), femoro-
acetabular impingement (FAI), hip dysplasia, femoral
version, tendinitis of the hip joint, degeneration of
the labrum, and chondral lesions.1–3 Chronic hip
joint pain, also known as intra-articular hip disease
and prearthritic hip disease, severely limits patient
activity. In recent years, the number of studies investi-
gating the prearthritic hip has increased, specifically
observing treatment mechanisms to avoid the develop-
ment of OA requiring surgical intervention.4–7 Com-
mon treatment options include physical therapy (PT),
medication, activity modification, patient education,
ultrasound/fluoroscopic-guided therapeutic injections,
and surgery.8

Prearthritic hip pain that is left untreated has the
potential to progress to early OA, highlighting the
importance of understanding the mechanisms of injury
and pain in these patients. In young adults between 18
and 30 years old, differences in hip morphology be-
tween men and women have been observed, such
that women have smaller alpha angles and increased
anteversion.9 Joseph et al. observed patients undergo-
ing arthroscopic surgery for FAI and showed that
women had poorer self-reported hip function preoper-
atively. No differences in hip function were found
between men and women at 2 years postoperatively.10

In addition, Malviya et al. observed that women
reported lower quality of life than men both before
and after hip arthroscopy for the treatment of FAI.11

Furthermore, Salvo et al. demonstrated that men and
women undergoing hip arthroscopy differed in preop-
erative hip function, morphology, and self-reported
functional deficits. However, men and women did
not differ on symptom location, duration, or onset.12

Several studies have supported the finding of sex-
dependent differences in hip function, morphology,
and patient-reported outcomes in patients receiving
hip arthroscopy.9,13,14 In patients presenting with symp-
tomatic hip labral tears, Lindner et al. observed sex dif-
ferences in hip structure, biomechanics, and operative
findings.15 Finally, Meghpara et al. reported that both
men and women demonstrate improved outcomes and
clinical effectiveness at a minimum of 2 years after glu-
teus medius repair.16

Although it is clear that the literature has evaluated
surgical outcomes for prearthritic hip pain in women
and sex-based morphological differences, no studies
to date have evaluated long-term outcomes specifically

for women with prearthritic hip pain after nonopera-
tive treatments, such as PT and injections. Along the
same lines as previously cited surgical studies, certain
conservative treatment options may work better for
women in comparison with men when presenting
with prearthritic or extra-articular hip pain. Studying
these specific outcomes as it pertains to female patients
is an essential first step to treating patients with the
highest standard of specialized care, further improving
our treatment options and strategies. Thus, this study
aims to assess and report on long-term patient-
reported outcomes after nonoperative treatments in
women presenting with prearthritic or extra-articular
hip pain.

Methods
Ethics and recruitment
This retrospective study with prospective follow-up
was approved by the Institutional Review Board (IRB
No. 2017-1098), and verbal informed consent was
obtained from all patients. The verbal informed con-
sent process was approved by the Institutional Review
Board. Female patients (35–65 years old) who pre-
sented to a single provider with prearthritic or extra-
articular hip pain, were part of the institutional hip
registry, had available baseline patient-reported out-
come data from the registry, and completed a follow-
up at 3–5 years postbaseline visit were included in
the study. Exclusion criteria included male patients,
ages <35 or >65 years, and arthritic-related hip pain
(Tonnis grade: 2+). The age range of 35–65 years old
was selected, as it was the nature of the respective
group and an efficient way to rule out an indication
of OA.

Outcomes and data collection
Demographic and treatment data were collected from
electronic medical records. The modified Harris Hip
Score (mHHS), Hip Outcome Score (HOS; activities
of daily living [ADL] and sports scales), and Interna-
tional Hip Outcome Tool-33 (iHOT-33) were adminis-
tered to patients at their baseline visits, as part of the
registry. These outcome measures were also prospec-
tively administered at 3–5 years after the baseline
visit, as part of this study. Increases in scores over
time represent improvements in outcomes. The mini-
mal clinically important differences (MCIDs) are 8.2,
8.3, 14.5, and 12.1 points for mHHS, HOS ADL,
HOS sports, and iHOT-33, respectively.17
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Statistical analysis
This was a convenience sample of patients who were
part of an institutional registry and completed the
prospective follow-up at 3–5 years after their baseline
visits. Continuous variables are reported as medians
and interquartile ranges (IQRs), whereas discrete vari-
ables are reported as frequencies and percentages. The
Wilcoxon rank-sum test was used to compare follow-
up outcome scores with baseline. Statistical significance
was defined as p < 0.05. All analyses were performed
with Stata, version 14.2 (StataCorp., College Station,
TX).

Results
Patient flow and baseline information
A total of 29 patients with complete data sets were
included in the study. The median age at the time of
the baseline visit was 49 years (IQR: 43–53), and 28
(97%) patients were of Caucasian race. The median
body mass index was 22.1 kg/m2 (IQR: 20.7–26.3).
One patient had concurrent knee pain; none of the
patients had concurrent back or hamstring pain. The
median duration of pain was 6.5 months (IQR: 5.5–
13). Diagnoses included gluteal tendinitis or gluteus
medius tendinopathy (n = 13), hip impingement
(n = 9), psoas tendinitis (n = 9), dysplasia (n = 6), ostei-
tis pubis (n = 1), and right inferior pubic ramus fracture
(n = 1).

Nonoperative treatments
Most patients underwent targeted PT (n = 27; 93%)
that focused on both lumbar and hip stability to treat
their prearthritic or extra-articular hip pain. Patients
attended 1–2 sessions of PT per week for a duration
of 6 weeks. For targeted PT, therapists were instructed
to focus on exercise-based therapy of the hip, specifi-
cally focusing on balance training, biomechanics, hip
adductor strengthening, low-back strengthening, glut/
hip abductor strengthening, posture, body mechanics,
trunk stabilization, spine stabilization, core strength-
ening, and small muscle control. PT was provided in
a stepwise progression with functional goals. The stan-
dardized prescription used for PT is shown in Appen-
dix Table A1.

Twelve patients (41%) received injections; 2 (16.7%)
received hamstring platelet-rich plasma (PRP) injec-
tions, 7 (58.3%) received ultrasound-guided corticoste-
roid injections of the hip joint, 2 (16.7%) received
ultrasound-guided trochanteric bursa corticosteroid
injections, and 1 (8.3%) received a facet joint injection.

Of these 12 patients who received injections, 11 were
also treated with PT. Other reported treatments inclu-
ded medications (e.g., nonsteroidal anti-inflammatory
drugs, Tylenol), acupuncture, icing, and yoga.

Outcomes
The mHHS, HOS ADL, HOS sports, and iHOT-33
scores at baseline and at 3–5 years postbaseline visit
are shown in Table 1. Significant improvements in
mHHS, HOS ADL, and iHOT-33 scores were observed
( p = 0.006, 0.022, and <0.001, respectively). HOS ADL
and iHOT-33 scores improved by a median of 10.3 and
18.0 points, respectively, thus meeting MCID criteria
for both outcome measures. HOS sport scores also
improved, although statistical significance was not met.
One patient underwent hip surgery during the 3- to
5-year follow-up period; all outcomes worsened for
this patient. A closer look at the treatments revealed
no differences in any of the patient-reported outcomes
between patients who received both PT and injections
versus those who received PT, injections, or other treat-
ments alone (Table 2).

Discussion
In this cohort of 29 female patients, there were sig-
nificant improvements in mHHS, HOS ADL, and
iHOT-33 scores at 3–5 years after the baseline visit.
Improvements in HOS ADL and iHOT-33 scores
were both clinically and statistically significant. Ninety-
three percent (n = 27) of patients received PT, and
41% (n = 12) received injections. Eleven of the 12 pati-
ents who received injections also underwent PT. There
were no differences in patient-reported outcomes
between patients who received both PT and injections
versus those who only received PT, injections, or other
treatments.

The vast majority of literature focusing on outcomes
in women with hip pain have focused on surgical

Table 1. Patient-Reported Outcomes in Women

Outcome
measure

Baseline
(n = 29)

3–5 years
postbaseline

(n = 29)
Change

in scoresa p

mHHS 70.4 (53.9–79.2) 77 (67.0–87.0) 6.6 (13.1–7.8) 0.006
HOS ADL 82.3 (55.2–89.7) 91.2 (83.3–97.1) 10.3 (26.0–8.8) 0.022
HOS Sport 61.1 (21.9–83.3) 75 (65.6–94.4) 13.1 (43.8–11.1) 0.067
iHOT-33 47.5 (33.5–58.6) 65.5 (54.3–82.8) 18.0 (20.7–24.3) <0.001

Results are medians (interquartile ranges).
aParentheses represent change in quantiles.
ADL, activities of daily living; HOS, Hip Outcome Score; iHOT-33, Inter-

national Hip Outcome Tool-33; mHHS, modified Harris Hip Score.
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interventions, with women tending to report worse
postsurgical outcomes than men. Malviya et al. found
significantly lower quality of life scores both before
and after hip arthroscopy (mean follow-up: 3.2 years)
in women with FAI.11 Several other studies have also
shown that women report worse functional outcomes
before and after hip arthroscopy in comparison with
men.17,18 In addition, adolescent women are more
likely to undergo a second arthroscopic procedure
when followed up to 5 years after the initial interven-
tion.18 Finally, female sex is a predictor of a longer-
than-average recovery time after hip arthroscopy.19

However, our results demonstrate significant improve-
ments in pain and function after nonoperative treat-
ments for women with prearthritic hip pain.

It has been established in the literature that females
present with greater acetabular anteversion, acetabular
inclination, femoral neck anteversion, and decreased
lateral center edge angle.9,20,21 Nakahara et al. found
gender differences in joint orientation and shape
around the joint, including the acetabular rim and
the femoral neck, ultimately leading to differences in
range of motion until bony impingement.20 Decreased
center edge angle and increased acetabular inclination
angles in females suggest a tendency toward dysplasia.
Furthermore, Beaule et al. and Ganz et al. observed an
increased anterior over-coverage of the acetabular rim
in females, suggesting that pincer-type FAI is more
common in females.22,23 Based on the poor surgical
outcomes and anatomical differences in women pre-
senting with hip pain, a further analysis of nonopera-
tive treatments for prearthritic hip and pelvic pain is
essential.

Predicated by the poor surgical outcomes in women,
nonoperative treatments should be the first step in

treating prearthritic or extra-articular hip pain, taking
into account all anatomical features and sex differences
in the presenting pathology. Our results demonstrate
that nonoperative treatments, including targeted PT
and injections such as corticosteroids and PRP, were
associated with improved patient-reported outcomes
at the 3- to 5-year mark after the baseline visit. Based
on our results, future studies should investigate higher-
powered studies observing the direct relationship
between improvements in patient outcomes and non-
operative treatments. By doing so, physicians can
gain a better understanding of the efficacy of nonoper-
ative treatments in the prearthritic hip pain population,
avoiding unnecessary surgical interventions.

This study is not without limitations. The sample
size was relatively small (n = 29). However, we believe
that our findings provide necessary insight into the
long-term outcomes of nonoperative treatments in
women with prearthritic or extra-articular hip pain,
which are lacking in the literature. As this was a retro-
spective study with prospective follow-up, we did not
have a control group for comparisons. In addition,
most patients were between the ages of 43 and 53
years, and were predominantly of Caucasian race,
thus limiting the generalizability of our results.

In addition, specific data on nonoperative treat-
ments, such as specific PT exercises and duration of
PT, were not compared between participants. Patients
were asked to provide as much information as possi-
ble regarding treatments they had received during the
follow-up period; however, some treatments may have
been missed. Finally, this study investigated a cohort
of patients who received treatments with prearthritic
or extra-articular hip pathologies to gain information
on overall long-term outcomes after these treatments;
however, future studies should focus on outcomes
after specific treatments for specific hip pathologies.

In this cohort of female patients with prearthritic
or extra-articular hip pain, nonoperative treatments,
such as PT and injections, were associated with im-
proved function and disability outcomes at 3–5 years
postbaseline. Future higher-powered studies should in-
vestigate the direct relationship between conservative
treatments and patient-reported outcomes in women
with prearthritic or extra-articular hip pain. Further-
more, more targeted studies should investigate sex-
related differences in patient-reported outcomes based
on the conservative treatments received, ultimately de-
termining which treatment options work best for spe-
cific patient groupings.

Table 2. Changes in Patient-Reported Outcomes
After Physical Therapy + Injection Versus Other Treatments

Both PT and
injection treatments

(n = 11)

Other
treatmentsa

(n = 18) p

Change in mHHS
score

8.1 (5.6 to 19.9) 2.4 (�2.9 to 14.3) 0.252

Change in HOS
ADL score

7.2 (�10.4 to 14.3) 5.6 (0.0 to 27.5) 0.603

Change in HOS
Sport score

12.9 (�15.2 to 24.0) 4.3 (�6.9 to 20.7) 0.610

Change in iHOT-33
score

14.1 (1.4 to 22.0) 23.0 (�3.0 to 32.5) 0.387

Results are medians (interquartile ranges).
aOther treatments included PT (without injection), injection (without

PT), acupuncture, medications, icing, and yoga.
PT, physical therapy.

Goldsmith, et al.; Women’s Health Reports 2022, 3.1
http://online.liebertpub.com/doi/10.1089/whr.2022.0022

695



Authors’ Contributions
P.M., J.C., and J.H. contributed to study conception
and design. Screening, data collection, and preliminary
analysis were performed by C.G. and J.C. All authors
contributed to article preparation and have read and
approved the final article.

Acknowledgments
We thank Zafir Abutalib, MHS, for his assistance with
the statistical analyses. Research reported in this pub-
lication was supported by the National Center for
Advancing Translational Science of the NIH under
Award Number UL1TR002384 (REDCap use).

Author Disclosure Statement
The authors report no conflicts of interest.

Funding Information
No funding was received for this article.

References
1. Harris-Hayes M, Mueller MJ, Sahrmann SA, et al. Persons with chronic hip

joint pain exhibit reduced hip muscle strength. J Orthop Sports Phys Ther
2014;44(11):890–898; doi: 10.2519/jospt.2014.5268.

2. Lerch TD, Boschung A, Todorski IAS, et al. Femoroacetabular
impingement patients with decreased femoral version have different
impingement locations and intra- and extraarticular anterior subspine
FAI on 3D-CT–based impingement simulation: Implications for hip ar-
throscopy. Am J Sports Med 2019;47(13):3120–3132; doi:
10.1177/0363546519873666.

3. McGovern RP, Martin RL, Kivlan BR, et al. Non-operative management of
individuals with non-arthritic hip pain: A literature review. Int J Sports
Phys Ther 2019;14(1):135–147.

4. Hunt D, Prather H, Harris-Hayes M, et al. Clinical outcomes analysis of
conservative and surgical treatment of patients with clinical indications
of prearthritic, intra-articular hip disorders. PM&R 2012;4(7):479–487; doi:
10.1016/j.pmrj.2012.03.012.

5. Harris-Hayes M, Royer NK. Relationship of acetabular dysplasia and
femoroacetabular impingement to hip osteoarthritis: A focused review.
PM&R 2011;3(11):1055.e1–1067.e1; doi: 10.1016/j.pmrj.2011.08.533.

6. Santaguida PL, Hawker GA, Hudak PL, et al. Patient characteristics
affecting the prognosis of total hip and knee joint arthroplasty:
A systematic review. Can J Surg J Can Chir 2008;51(6):428–436.

7. O’Connor MI. Osteoarthritis of the hip and knee: Sex and gender
differences. Orthop Clin North Am 2006;37(4):559–568; doi: 10.1016/j
.ocl.2006.09.004.

8. Enseki K, Harris-Hayes M, White DM, et al. Nonarthritic hip joint pain.
J Orthop Sports Phys Ther 2014;44(6):A1–A32; doi:
10.2519/jospt.2014.0302.

9. Hetsroni I, Dela Torre K, Duke G, et al. Sex differences of hip morphology
in young adults with hip pain and labral tears. Arthrosc J Arthrosc Relat
Surg Off Publ Arthrosc Assoc N Am Int Arthrosc Assoc 2013;29(1):54–63;
doi: 10.1016/j.arthro.2012.07.008.

10. Joseph R, Pan X, Cenkus K, et al. Sex differences in self-reported hip
function up to 2 years after arthroscopic surgery for femoroacetabular
impingement. Am J Sports Med 2016;44(1):54–59; doi: 10.1177/
0363546515610535.

11. Malviya A, Stafford GH, Villar RN. Impact of arthroscopy of the hip for
femoroacetabular impingement on quality of life at a mean follow-up of

3.2 years. J Bone Joint Surg Br 2012;94(4):466–470; doi: 10.1302/0301-
620X.94B4.28023.

12. Salvo JP, Nho SJ, Wolff AB, et al. Sex-dependent differences in
preoperative, radiographic, and intraoperative characteristics of patients
undergoing hip arthroscopy: Results from the multicenter arthroscopic
study of the hip group. Arthroscopy 2018;34(3):844–852; doi:
10.1016/j.arthro.2017.09.044.

13. Halim A, Badrinath R, Carter CW. The importance of sex of patient in the
management of femoroacetabular impingement. Am J Orthop Belle
Mead NJ 2015;44(4):172–175.
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Abbreviations Used
ADL ¼ activities of daily living

FAI ¼ femoroacetabular impingement
HOS ¼ Hip Outcome Score

iHOT-33 ¼ International Hip Outcome Tool-33
IQRs ¼ interquartile ranges

MCIDs ¼ minimal clinically important differences
mHHS ¼ modified Harris Hip Score

OA ¼ osteoarthritis
PRP ¼ platelet-rich plasma

PT ¼ physical therapy
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Appendix

Appendix Table A1. Physical Therapy Prescription Details

Frequency of therapy 1–2 per week
Duration of therapy 6 weeks
Body locations Hip and lumbar spine
Reason for referral Evaluate and treat
Functional activities Balance training and biomechanics
Modalities Cold pack and hot pack
Muscle group focus Hip adductor strengthening, low back strengthening, and glut/hip abductor strengthening
Patient education Posture and body mechanics
Specific programs Lumbar spine program and trunk stabilization program
Therapeutic exercise Home exercise program, active range of motion, passive range of motion, spine stabilization, and core strengthening
Comments Exercise-based therapy. Core and small muscle control. Stepwise progression with functional goals
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