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Hip PAIN AND MosBiLITY DEFICITS —HIP OSTEOARTHRITIS: CLINICAL PRACTICE GUIDELINES

Examination

OUTCOME MEASURES: ACTIVITY
2017 Recommendation
Clinicians should use validated outcome measures
that include domains of hip pain, body function
impairment, activity limitation, and participation
restriction to assess outcomes of treatment of hip OA.

2025 BEST PRACTICE POINTS

Essential Data Elements

Clinicians should use at least one of the following self-re-
ported and at least one physical performance measures, in
addition to all the physical impairment measures, for all
patients with hip OA to accurately determine the patient’s
diagnostic classification and response to intervention while
supporting standardization for quality improvement in clin-
ical care. Physical performance measures should be chosen
based on the individual’s activity limitations and relevant
physical impairments. Self-reported, physical performance,
and impairment measures should be obtained at baseline and
at one follow-up time point, which could include discharge.

* Hip Disability and Osteoarthritis Outcome Score
* Patient-Reported Outcomes Measurement Information
System

Activity Limitation - Physical Performance Measures
¢ 6MWT

* 30-s chair-stand test

« TUG

* Timed stair performance

Physical Impairment Measures
* Hip ROM and muscle strength for the following:
- IR
- ER
- Flexion
- Extension
- Abduction
- Adduction
 Pain
- Numeric Pain Rating Scale
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* Joint irritability
Activity Limitation - Self-Report Measures - FABER test
¢ WOMAC Physical Function subscale
CLINICAL GUIDELINES

Interventions

MANUAL THERAPY

Operational Definitions

The terms used in the manual therapy section require
operational definitions for consistency with previously
published CPGs. Joint mobilizations include thrust and
nonthrust techniques and cover a continuum of skilled pas-
sive movement applied at varying speeds and amplitudes
within or at the end ROM of a joint. Thrust procedures
are those provided with low amplitude and high velocity.
Techniques that address soft tissue restrictions and/or pain
can include soft tissue mobilization, massage, dry cupping,
and instrument-assisted techniques. Soft tissue mobiliza-
tion is defined as skilled passive movement of soft tissue,
including fascia, muscles, and ligaments, to reduce pain or
improve ROM and may include instrument-assisted soft
tissue mobilization, myofascial release, myofascial trigger
point (MTrP) therapy, muscle energy, and strain/counter-
strain techniques.??

2017 Recommendations

Clinicians should use manual therapy for patients
with mild-to-moderate hip OA and impairment of

joint mobility, flexibility, and/or pain. Manual ther-
apy may include thrust, nonthrust, and soft tissue mobiliza-
tion. Doses and duration may range from 1 to 3 times per
week for up to 6-12 weeks in patients with mild-to-moderate
hip OA. As hip motion improves, clinicians should add exer-
cises, including stretching and strengthening, to augment
and sustain gains in the patient’s ROM, flexibility, and
strength.

Evidence Update
An RCT by Josipovic*® compared machine-based
I traction with hip vibration (n = 10; Mage = 71 years;
nine women, one man), manual traction with hip
vibration (n = 10; Mage = 74 years; eight women, one man), and
sham machine-based traction (n = 8; Mage = 73 years; seven
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women, one man) in those with hip OA Grades II-IV. Treat-
ments were performed twice per week over 12 weeks with ma-
chine-based treatments at a traction force range of 400-600
N and a vibration range of 6-15 Hz. The machine-based trac-
tion-vibration and manual traction-vibration were signifi-
cantly superior to the sham group in improving Harris Hip
Score (HHS; p = .005; mean difference [MD] = 13.98 and p <
.001; MD = 20.30), decreasing pain (p =.002; MD = -1.62 and
p <.001; MD = -2.20) and TUG (p = .012; MD = -2.10 and p
=.011; MD = -2.16). Machine-based traction-vibration and
manual traction-vibration were not statistically significantly
different. Also, there was no difference in gait assessments
when comparing all three treatments.

The results of an SR by Ceballos-Laita and Esteba-
nez de Miguel® identified high-quality evidence to

support manual therapy to increase ROM, decrease
pain, and improve function for those with hip OA. In this
review, one study (n = 40; M, =78t 6 years; 54% female,
46% male) found a single session of mobilization with move-
ment to immediately decrease pain (d = 1.9), increase flexion
ROM (d = 3.0), increase IR ROM (d = 1.4, improve TUG (d
= 1.0), increase repetitions with 30-s chair stand (d = 1.7),
and improve 40-m self-paced walk (d = 1.5).*

In an effort to investigate the effects of manual ther-
apy dosage on outcomes, Shepherd et al.”> complet-

ed an SR that included 10 studies and a total of 768
participants. The most common treatment dosages were
10-30 min of manual therapy per session at a frequency of
2-3 times per week for 2-6 weeks. It should be noted that
these findings should be interpreted with caution as five of
the 10 studies had a high risk of bias. Therefore, recommend-
ing a specific manual therapy dosage for those with hip OA
could not be made.

Estebanez-de Miguel et al. published two stud-
ies,'s"” which were included in the Shepherd SR*

and one in the Ceballos-Laita SR, that investigat-
ed the effect of three treatment sessions of high-force
(stretching exceeding resistance), medium-force (stopping at
the point of resistance), or low-force (no resistance) long-axis
distraction mobilization in open packed position on out-
comes. The studies had a 1-week follow-up on the same 60
subjects (Mage = 63 + 9.7 years; 35 men, 25 women) with
Grade III hip OA. One study found hip ROM increased sig-
nificantly (p < .05) in the high-force mobilization group (flex-
ion: 10.6°, extension: 8.0°, abduction: 6.4°, adduction: 3.3°,
ER: 5.6° IR: 7.6°). These changes were significant (p < .05)
compared to the low-force group. There were no significant
changes in the low-force and medium-force groups for hip
ROM. The second study found the three mobilization groups
showed significant improvements in pain and in physical

function (p < .05). Specifically, a significant difference was
found between groups in pain pressure thresholds, with the
low-force group showing the largest effects size (d = 2.0). The
high-force group showed the largest effects size for physical
function (d = 0.5-0.7) as measured by the WOMAC Physical
Function subscale, TUG, and 40-m self-placed walk test.

Included in the Shepherd SR,*? Pawlowska et al.*6
compared manual therapy plus US and magnetic

therapy to US, magnetic therapy, and non-
weight-bearing exercises in 57 female patients (Mage =59.7
years) with hip OA. Manual therapy consisted of mobiliza-
tion in ER and hip abduction with distraction for six treat-
ments over 2 weeks. Results included significant increases in
hip ROM for abduction (PROM: p = .0044; MD = 2.95),
extension (active range of motion [AROM]: p = .0001; MD
= 2.32; PROM: p =.0015; MD = 2.59), and IR (AROM: p <
.0001; MD = 2.14; PROM: p < .0001; MD = 2.77), pain re-
duction (p =.0001; MD = 7.12), and increase in function (Le-
quesne index: p <.0001; MD = 3.97).

Evidence Synthesis

In total, five additional studies (two Level I and three Level
IT) that support the use of manual therapy have been added
since the 2017 CPG. Four studies support long-axis distrac-
tion to increase ROM, decrease pain, and improve function
with treatment from 1 to 12 weeks. Higher forces for distrac-
tion may be better to increase ROM, while lower forces may
be better suited to decrease pain. One study identified an im-
mediate effect for increasing ROM following hip mobiliza-
tion with movement. For patients with mild-to-moderate hip
OA, dosing and duration can vary from 1 to 3 times per week
over 6-12 weeks. As hip motion improves, exercises such as
stretching and strengthening can be used to enhance and
maintain gains in ROM, flexibility, and strength. No harms
of manual therapy were reported.

Gaps in Knowledge

More research is needed to support the specific techniques
and dosages that are most beneficial for patients with varying
degrees of hip arthritis. Moreover, investigating manual ther-
apy techniques that consider patient/client hip morphology
and how structure impacts natural/physiologic movement
planes is also needed. Additional follow-up studies are need-
ed to assess if there are longer-term benefits of manual ther-
apy treatments, over the recognized short-term benefits, and
if manual therapy interventions are beneficial for enhancing
exercise interventions.

2025 Recommendations
Clinicians should use manual therapy with soft tissue
A and/or joint mobilization, including high- and low-

force long-axis hip distraction and hip mobilization
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with movement, to increase ROM, decrease pain, and improve
function for patients with mild-to-moderate hip OA and im-
pairments of joint mobility, flexibility, and/or pain.

Clinician may modify their manual therapy proce-
dures and force amplitude according to the pa-
tient’s bony hip morphology and tissue tolerance/
irritability.

FLEXIBILITY, STRENGTHENING, AND ENDURANCE
EXERCISES

Operational Definitions

The terms used in the manual therapy section require oper-
ational definitions for consistency with previously published
CPGs. Flexibility is the ability to move a joint through its
complete ROM. Many factors impact ROM, including dis-
tensibility of the joint capsule, adequate warm-up, muscle
viscosity, and tightness of ligaments and tendons.*> Muscle
strengthening and endurance exercises are interventions pre-
scribed to restore strength, endurance, or power of muscle.?!

2017 Recommendation

Clinicians should use individualized flexibility,
strengthening, and endurance exercises to address

impairments in hip ROM, specific muscle weak-
nesses, and limited thigh (hip) muscle flexibility. For group-
based exercise programs, effort should be made to tailor
exercises to address patients’ most relevant physical impair-
ments. The dosage and duration of treatment for effect

should range from 1 to 5 times per week over 6-12 weeks in
patients with mild-to-moderate hip OA.

Evidence Update

Teirlinck et al.’” conducted a meta-analysis of 18
RCTs (n = 5-102) that examined the effects of exer-

cise therapy compared to no treatment on pain and
self-reported physical function. Outcomes were pain and/or
function measured in the short term (directly after end of
treatment) and/or long term (6-9 months after treatment).
Treatment sessions ranged between 30 and 120 min, 1-3
times per week with durations between 5 and 16 weeks. A
short-term posttreatment beneficial effect was found for ex-
ercise therapy on pain (standardized mean difference [SMD]
=-0.38; 95% CI [0.55, —0.22]) and function (SMD = -0.31;
95% CI [0.49, —0.11]). A long-term beneficial effect was re-
ported for exercise therapy on pain (SMD = -0.23; 95% CI
[0.41, -0.05]) and function (SMD = -0.29; 95% CI [0.45,
-0.12]) at 6-9 months after treatment. The majority of stud-
ies reported effect estimates were small, and it could not be
determined if they were clinically meaningful. This me-
ta-analysis included an RCT by Bieler et al.” but did not in-
clude a secondary analysis® or a subsequent study by Bieler
et al.” These three studies examined the effects of progressive

strength training, Nordic walking, and unsupervised home-
based exercises on functional outcomes, including the 30-s
chair stand test, timed stair-climbing test, 8-ft up-and-go
test, 15-s marching-in-place test, and 6MWT. Hip and thigh
muscle strength (hip: external/internal rotators, flexors, ab-
ductors/adductors; knee: extensors and flexors) and quadri-
ceps muscle mass were also assessed. The results of the three
studies found that, at 2, 4, and 12 months, progressive
strength training was superior to Nordic walking, which was
superior to unsupervised home-based exercise for function.
At 2 months, Nordic walking was superior to unsupervised
home-based exercise groups for the hip flexors (MD = 9.4
Nm; 95% CI [1.4, 17.3]; p < .05) and for the hip abductors
(MD =7.6 Nm; 95% CI[1.3,13.9]; p < .05), and progressive
strength training was superior to Nordic walking for the hip
adductors (MD = -6.0 Nm; 95% CI: —-12.1, 0.0; p < .05). At
4 months, progressive strength training showed greater im-
provements in muscle mass than the Nordic walking group
(MD = 2.3 cm?; 95% CI [0.6, 3.9]; p = .004) and the unsu-
pervised home-based exercise group (MD = 2.3 cm?; 95% CI
[0.8,3.9]; p =.002). Related to adverse events, James et al.?*
conducted an SR of 14 studies with 707 and 436 patients in
the exercise and control groups, respectively; found a low
frequency of adverse events; and suggested that exercise-re-
lated risk of harm is minimal.

Sampath et al.”! performed a meta-analysis of six
studies (n = 613) to compare therapeutic exercise

versus a control group. The findings identified
high-quality evidence that exercise significantly contributes
to pain reduction, improvement in physical function, and en-
hancement of overall quality of life (QOL). The control groups
included care provided by a general practitioner, usual care,
waiting list, and patient education. Outcomes included pain
posttreatment, pain at follow-up, physical function, and QOL.
Six studies reported that exercise was found to significantly
reduce posttreatment pain (SMD = -0.27; 95% CI [-0.5,
-0.04]) and to improve physical function (SMD = -0.29; 95%
CI [-0.47, —0.11]) when compared to the control group. The
effect size ranged from small to moderate. Five studies (n =
509) reported that exercise was found to significantly reduce
pain for at follow-up time frames ranging from 3 weeks to 2
years (SMD = -0.24; 95% CI [-0.41, —0.06]) and to improve
physical function (SMD = -0.33; 95% CI [-0.5, -0.15]) when
compared to the control group. The effect size ranged from
small to moderate. Three studies (n = 335) reported no signif-
icant difference between exercise and the control group for
QOL (SMD = -0.06; 95% CI [-0.27, 0.16]).

Moseng et al.*> conducted a meta-analysis of 12
RCTs (n = 1,202) to compare effects of land-based
exercise programs with high versus low or uncertain
compliance on pain and self-reported physical function. The
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patients were 63% (range: 41%-74%) female with a mean age
of 66 years (range: 58-71). Eligible intervention could be any
land-based exercise programs that utilized strengthening,
flexibility, and/or cardiorespiratory exercises. Control inter-
ventions could be no treatment or any treatment that did not
involve therapeutic exercise. The average length of treatment
episode was 10 weeks (range: 5-12). For pain, a small SMD of
-0.24(95% CI [-0.42, —0.06]) favored exercise over no exer-
cise. Comparisons of the high compliance exercise group
showed improvement in pain with a moderate SMD of —0.42
(95% CI[-0.58, -0.26]), while a comparison with the group
with uncertain compliance yielded an inconclusive result.
Comparisons of self-reported physical function showed im-
provement with a small-to-moderate SMD of —-0.34 (95% CI
[-0.50, —0.18]) in favor of exercise compared to no exercise.
Comparison of physical function showed improvement with
amoderate SMD of —0.41 (95% CI [-0.58, —0.24]) in favor of
high compliance compared to uncertain compliance. A high
compliance to land-based supervised exercise interventions
resulted in larger improvements in pain and self-reported
physical function compared with land-based supervised exer-
cise interventions with uncertain compliance.

Svege et al.*® performed an RCT examining the ef-

fects of education and exercise, which consisted of

a warm-up, strengthening, functional exercises,
and stretching (n = 55; Mage = 58.4£ 10 years; 31 women, 24
men) versus education alone (n = 54; Mage =57.2+9.8 years;
28 women, 26 men) at baseline, 4 months, 10 months, and
29 months using hip ROM, isokinetic concentric muscle
strength of knee flexion, and extension. Additional measures
included the Astrand test, visual analog scale (VAS; 0-10),
and distance and pain during the 6MWT. The time period for
the intervention was 15 weeks. A statistically and clinically
significant difference was found for decreasing pain on the
VAS during the 6MWT (4 months: MD = -4.4; 95% CI
[-11.3, 2.4]; 10 months: MD = -8.5; 95% CI [-16.1, -0.97;
29 months: MD = -9.3; 95% CI [-18.1, -0.6]; p = .018).
There were no other significant differences for the other out-
comes at any of the follow-up time frames. Patients who re-
ceived exercise in addition to education had a statistically and
clinically significant reduction in pain during walking at 10-
and 29-month follow-up assessments.

Steinhilber et al.”* performed an RCT, and a second-
ary analysis by Krauss et al.? investigated the effects
of physical therapist-supervised Tubingen exercise
approach (n = 70; M =58 +19 years) versus a control group
(n = 68; Mage = 60 + 9 years) and placebo US group (n = 70;
M, = 58 £10 years) at baseline and 12 weeks. The Tubingen
exercise approach consisted of physical, social, and cognitive
elements. Specifically, the physical element included mobili-
zations, strengthening, and improvements to postural control.

Outcome measures included hip muscle strength for hip ab-
duction, hip adduction, hip flexion, hip extension, and kine-
matic analysis of gait. Significant differences were found
between the Tubingen group and the control group for all hip
muscle strength, with p < .05 and MDs ranging from 0.11 to
0.27. Significant differences were found between the Tubin-
gen group and the placebo US group for all hip muscle
strength, with p <.05 and MDs ranging from 0.09 to 0.19. No
significant difference was seen for strength in any of the hip
muscles between the control and placebo US groups. Super-
vised Tubingen exercises may be safely used to improve hip
muscle strength after 12 weeks. There were no significant dif-
ferences between any of the groups for kinematic parameters
of gait. Another secondary analysis (Level IT) by Roesel et al.*
investigated outcomes at 3-, 6-, and 12-month follow-ups us-
ing the Medical Outcomes Study 36-Item Short-Form Health
Survey (SF-36) and WOMAC Pain, Physical Function, and
Stiffness subscales. There was a significant difference in favor
of the Tubingen exercise group on the WOMAC Function sub-
scale (adjusted MD = 6.41; 95% CI [1.61, 11.22]; p = .009)
between the 3- and 6-month follow-ups. There were no sig-
nificant findings for any other outcomes at 3, 6, and 12
months. No effect sizes were calculated or reported.

An RCT study by Rostron et al.*® investigated the
I effects of targeted gluteal intervention group con-
sisting of gait training, strengthening, pelvic sta-
bility, and global strengthening (n = 13; M, , = 58.2 £10.9
years; six women, seven men) compared to a sham exercise
intervention (n = 14; Mage = 60.1 + 7.3 years; seven women,
seven men,) on hip muscle volume and isometric strength
after 12 weeks. There was a significant difference between
groups in gluteus minimus muscle volume in favor of the
exercise group across both limbs, Time x Group effect: F(1,
25) = 5.70, p = .025. The gluteus minimus muscle volume
increased in the exercise group in both limbs (pooled MD =
0.06 cm?/kg; 95% CI [0.01, 0.11]) with moderate effect sizes
(affected limb: d = 0.70, contralateral limb: d = 0.87). The
pattern of changes in hip isometric strength measurements
were not different between groups, Time x Group effect: F(1,
25) <1.91, p > .179, with effect sizes that ranged between d =
0.00 and 0.51 for all strength measures in the affected limb
and d = 0.02 and 0.43 in the contralateral limb.

Teirlinck et al.”® conducted a meta-analysis of ex-

I ercise-based treatments and found high-quality
evidence that supports land-based exercise for long

term (6-8 months) and moderate-quality evidence for short
term (immediately after treatment) for reducing pain and
physical disability when compared to no treatment, usual
care, medication, or education. Interventions were mostly
land based, with one study using aquatic exercise. Control
groups consisted of education, medication, waiting lists,
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general practice care, or usual care. The final review includ-
ed 14 studies and a total of 1,242 participants. Interventions
lasted from 5 to 12 weeks. Outcomes were assessed directly
after the treatment was completed in 12 trials (n = 1,178) and
6-8 months after completing treatment in six trials (n =
519). All studies assessed pain, function, and patient global
assessment. There was a significant improvement with exer-
cise supervised by a physical therapist in short-term and
long-term outcomes; short-term treatment experimental
group (n = 589) and control group (n = 589) Mantel-
Haenszel risk difference (0.14; 95% CI [0.06, 0.22]); het-
erogeneity: Tau = 0.01, y = 36.76, df = 11 (p = .0001), I* =
70%; test overall effect: Z = 3.32 (p =.0009); and long-term
experimental group (n = 257) and control group (n = 262)
Mantel-Haenszel risk difference (0.14, 95% CI [0.07,
0.201]); heterogeneity: Tau = 0.00, x = 1.74, df = 5 (p = .88),
I? = 0%; test overall effect: Z = 4.02 (p < .0001).

Geigle et al.”! conducted a meta-analysis of seven
I RCTs and two non-RCTs studies (n = 303) that
examined the effect of exercise in the aquatic en-
vironment. Outcomes included physical performance or
functional performance or health-related QOL. These nine
studies included a total of 303 patients with an average age
of 68 + 9 years and 76% (231/303) being female. The aver-
age symptom duration was 10.5 £ 10.6 years, and interven-
tion time was 8.8 *+ 4.1 weeks with a range of 3-12 weeks.
The majority of studies reported session durations of 40-60
min performed 2-3 times per week. Patients attended 12-52
formal intervention sessions. A significant improvement in
lower extremity functional levels with intervention was re-
ported (p = .00); the SMD was small to moderate (0.29).
Patients who participated in aquatic-based exercise pro-
grams experienced an overall improved ROM, strength,
balance, gait, and functional performance (p =.00; SMD =
0.30) and pain (p = .00; SMD = 0.34). There was no signif-
icant change in self-reported QOL (p = .07; SMD = 0.15).
Performing prescribed exercises in the aquatic environment
improved and maintained lower extremity function and
pain outcomes but did not result in measurable change in
self-reported QOL.

An RCT by Fukumoto et al."” investigated the effects
II of high-velocity (n = 15; M, = 51.9 £ 7.0 years;

100% female) and low-velocity (n = 17; Mage =53.1
+10.2 years; 100% female) resistance exercises on gait kine-
matics and kinetics. Exercises included hip abduction in the
supine position, hip extension in the prone position, and hip
flexion and knee extension in the sitting position. For all ex-
ercises, the participants performed two sets of 10 repetitions
for the first 2 weeks and three sets of 10 repetitions for the
remaining weeks. The high-velocity group performed the
concentric phase as fast as possible and the eccentric phase

of each contraction in 3 s. The low-velocity group performed
both the concentric and eccentric portions of each contrac-
tion in 3 s. After 8 weeks, there were no significant differenc-
es between groups in changes in walking speed, cadence,
stride length, gait kinematics and kinetics, muscle strength,
muscle power, HHS (0-100), or VAS (0-100).

Evidence Synthesis

In total, five meta-analyses, one SR, and eight RCTs (six Level
I, two Level IT) have been conducted to support exercise since
the 2017 CPG. Exercise dosage has included sessions ranging
from 30 to 120 min, 1-3 times a week, for 5-16 weeks. Pro-
gressive strength training was found to be superior to aerobic
exercise, with both of these interventions being better than
unsupervised home-based exercises. The addition of exercise
to education is also favored over education alone. A program
with gait training, strengthening, pelvic stability, and global
strengthening was found to improve hip muscle volume over
a sham exercise. There is also support of aquatic-based ex-
ercise programs to improve overall ROM, strength, balance,
gait, and functional performance. There was no difference
between high- versus low-velocity resistance exercises over
the short term (8 weeks) to improve gait, muscle strength/
power, function, or pain. It should be noted that one SR
found a low frequency of adverse events and suggested that
exercise-related risk of harm is minimal.

Gaps in Knowledge

More research is needed to study the use of both land and
aquatic exercise programs of varying dosages, including dif-
ferent treatment frequencies per week on certain subtypes of
hip OA based on the K-L score and on control groups.

2025 Recommendation
Clinicians should prescribe an individualized exer-
cise program, potentially including aquatic therapy,
to improve motion, strength, function, and pain,
with dosages ranging from 1 to 5 times per week, each lasting
30-120 min, over a duration of 5-16 weeks.

DRY NEEDLING
2017 Recommendation
None.

Evidence Update
An RCT by Cebellos-Laita et al."! compared the
I short-term effects of dry needling (DN; n = 19;
Malge = 53.6 + 4.03 years; 10 women, nine men) to
self-stretching (n = 19; Mage = 55.0 £ 4.1 years; 10 women,
nine men). The primary outcomes for hip muscle extensi-
bility were measured using the Ely test, the modified Ober
test, and the active knee extension test. The secondary out-

comes were pain, stiffness, and physical function measured

CPG14 | NOVEMBER 2025 | VOLUME 55 | NUMBER 11 | JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY




Hip PAIN AND MosBiLITY DEFICITS —HIP OSTEOARTHRITIS: CLINICAL PRACTICE GUIDELINES

Downloaded from www.jospt.org at on October 31, 2025. For personal use only. No other uses without permission.

Copyright © 2025 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.

Journal of Orthopaedic & Sports Physical Therapy®

by the WOMAC questionnaire. The DN group treatment
included a fast-in fast-out technique using a 0.25 x 50 mm
needle into MTrPs in the iliopsoas, rectus femoris, and ten-
sor fasciae latae muscles, performed once a week for 3
weeks. The self-stretching group stretched the same mus-
cles as the DN group for 15 min, 2 times a day, for 3 weeks.
Each muscle was stretched for 45 s on and 15 s off for three
repetitions. The DN group had significant improvements
for Group x Time interaction for the Ely test (F = 4.8; p =
.037, d = 0.7) and Ober test (F = 21.2; p < .001, d = 2.5).
Specifically, the DN group improvements for muscle exten-
sibility were 12.8° (95% CI [3.58, 26.09]) with the Ely test
and 5.21° (95% CI [3.66, 6.76]) with the Ober test. There
were no significant findings for any other outcomes.

An RCT by Cebellos-Laita et al.’® compared the
short-term effects of DN (n = 15; Mage =55.5+4.7

years; seven women, eight men) versus sham DN
(n =15 Mage = 58.6 * 6.6 years; six women, nine men). The
participants had either a grade of II or III using the K-L
classification of hip OA. The primary outcome was hip pain
(VAS 0-10 cm). The secondary outcomes were hip ROM (IR,
ER, hip flexion, hip abduction, adduction, hip extension)
and physical function (30-s chair-stand test and 20-m walk
test). The DN group treatment included a fast-in fast-out
technique using a 0.25 x 50 mm needle into MTrPs in the
iliopsoas, rectus femoris, tensor fasciae latae, gluteus medi-
us, and gluteus minimus muscles, performed once a week
for 3 weeks. There were significant improvements in the
VAS (MD = 2.1; 95% CI [0.7, 3.5]; p = .004; d = 0.9), hip IR
(MD =10.8; 95% CI [15.4, 6.2]; p = .001; d = 2.0), hip ER
(MD =10.7; 95% CI [14.0, 5.61; p = .001; d = 2.1), hip flexion
(MD = 20.45 95% CI [27.7, 13.0]; p = .001; d = 2.0), hip
abduction (MD = 6.7.8; 95% CI[9.5,4.0]; p =.001; d = 1.8),
hip adduction (MD = 5.5; 95% CI [7.4, 3.6]; p = .001; d =
2.0), hip extension (MD = 14.0; 95% CI[18.7,9.5]; p = .001;
d = 2.4), 20-m walk test (MD = 2.8; 95% CI [1.2, 4.4]1; p =
.001; d = 1.2), and 30-s chair-stand test (MD = 4.6; 95% CI
[7.5,1.6]1; p =.003; d = 1.1). A secondary analysis by Cebel-
los-Laita et al.* evaluated the pain intensity (VAS 0-100)
and pain pressure threshold (kg/cm?) for the iliopsoas, rec-
tus femoris, tensor fasciae latae, and gluteus minimus mus-
cles; psychological distress (Hospital Anxiety and Depression
Scale); and self-reported improvement (Global Rate of
Change scale). The DN treatment resulted in significant (p
< .05) improvements over sham DN for the Group x Time
interaction for all variables. Specifically, the DN group
showed a greater decrease in pain intensity (A -38.7; 95% CI
[-49.6, -27.8]), increase in pain pressure threshold (range:
A184.3-259; 95% CI [ 26, 544.]), and greater decrease in the
Hospital Anxiety and Depression Scale (A -5.0; 95% CI
[-7.9,-2.0]) when compared to sham DN with a large effect
size (d > 0.8) for all three outcomes.

An RCT by Cebellos-Laita et al."? investigated the
short-term effects of DN (n = 15; Mﬂge = 5753 *

3.88 years; nine women, six men) to sham DN (n
=15; Mage = 58.20 + 5.08 years; nine women, six men) or a
control group (n = 15; Mage = 54.67 £ 4.48 years; seven wom-
en, eight men) who received no intervention. The partici-
pants had either a grade of II or III using the K-L
classification of hip OA. Outcomes included Pain (VAS
0-10), (WOMAC) Pain (0-20), and Physical Function (0-
68) subscales; the TUG test and the 40-m self-paced walk
test; and hip muscle strength. The DN group treatment in-
cluded a fast-in fast-out technique using a 0.25 x 50 mm
needle into active MTrPs in the iliopsoas, rectus femoris,
tensor fasciae latae, and gluteus minimus muscles, per-
formed once a week for 3 weeks. Two-way analysis of vari-
ance and post hoc analysis showed significant Group x Time
interactions with improvements supporting DN treatment
over the other groups for intensity of pain after physical
function tests (F(2, 42) = 3.879; p = .028, d = 1.38), WOM-
AC-Pain (F(2, 42) = 0.361; p < .001, d = 1.86), WOM-
AC-Physical Function (F(2, 42) = 42; p < .001, d = 1.90),
TUG (F(2, 42) = 22.427; p < .001, d = 1.29), and 40-meter
self-paced walk test (F(2, 42) = 29.808; p <.001, d = 1.22).
The analysis also supported DN treatment over the other
groups for increasing muscle strength of the hip flexors
(F(2,42) = 29.917; p = .001, d = 2.54), extensors (F(2, 42) =
10.213; p = .001, d = 1.33), abductors (F(2, 42) = 13.015; p
<.001, d = 1.84), internal rotators (F(2, 42) = 40.751; p <
.001, d = 1.47), and external rotators (F(2, 42) = 13.283; p <
.001, d = 1.42). There were no differences between the sham
DN and control groups.

Evidence Synthesis

There were four high-quality RCTs and one a secondary anal-
ysis that supported the use of DN to treat MTrPs associated
with hip OA (grade of II or III). In the short term (3 weeks),
DN was shown to improve muscle extensibility, pain, ROM,
function, and muscle force production. DN sessions were
performed once a week for 3 weeks, with treatment being
directed to an MTrP in the iliopsoas, rectus femoris, tensor
fasciae latae, gluteus medius, and gluteus minimus muscles
using a fast-in fast-out technique. Three studies included DN
compared to a sham DN group, while one study compared
DN to self-stretching. No adverse events were reported in
any of the studies.

Gaps in Knowledge

Further research is needed to determine the long-term ef-
fects of DN on muscle extensibility, pain, ROM, function, and
muscle force production. Additional research should also ex-
plore the effectiveness of DN when used in combination with
other physical therapy interventions, such as exercise, rather
than as a standalone treatment.
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2025 Recommendation
Clinicians should use DN to treat MTrP in the ilio-
psoas, rectus femoris, tensor fasciae latae, gluteus
medius, and gluteus minimus muscles for short-
term (3 weeks) improvements in muscle extensibility, pain,

ROM, function, and muscle force production, in those with
Grades II and IIT hip OA.

PATIENT EDUCATION
2017 Recommendation
Clinicians should provide patient education com-
B bined with exercise and/or manual therapy. Educa-
tion should include teaching activity modification,

exercise, supporting weight reduction when overweight, and
methods of unloading the arthritic joints.

Evidence Update

An RCT by Bennell et al.? investigated the effects
of automated internet-based pain coping skills

training, education about hip OA, and exercise
program (n = 73; Mage = 61.2 £ 7.2 years; 45 women, 28 men)
and education about hip OA and exercise (n = 71; Mage =
61.3 + 7.1 years; 37 women, 34 men). The primary outcomes
were average pain with walking and the WOMAC Function
subscale. The secondary outcomes were Assessment of
Quality of Life II; Coping Strategies Questionnaire; Pain
Catastrophizing Scale; Depression, Anxiety, and Stress Sub-
scales; and Physical Activity Scale for the Elderly. Partici-
pants in the control group received a link to online
educational material during the first 8 weeks. Between
Weeks 8 and 24, participants performed a home exercise
program 3 times per week and addended five face-to-face
30-min individual sessions with a physical therapist. The
intervention group received the same online educational
material and physical therapist-guided home-based exer-
cise program. In addition, the intervention group received
access to an automated internet-based pain coping skills
training program during Weeks 1-8, before beginning the
exercise program. Between Weeks 8 and 24, the partici-
pants were asked to complete the eight 35- to 45-min mod-
ules at a rate of once per week and to practice skills daily.
There was a significantly higher frequency of the use of pain
coping skills in the automated internet-based pain coping
skills training group at Week 8 (MD = 11.5; 95% CI [5.3,
19.7]), at Week 24 (MD = 11.7; 95% CI [2.9, 20.5]), and at
Week 52 (MD = 15.3; 95% CI [4.4, 26.2]) when compared
to the control group. There was a significant improvement
in WOMAC-Function favoring the automated inter-
net-based pain coping skills training group (MD = 23.2
units; 95% CI [26.2, 20.1]) at Week 8. Favoring the auto-
mated internet-based pain coping skills training group,
there was a significant improvement in overall pain and
function (odds ratio [OR] = 3.31; 95% CI [1.02,10.78]; p =

.04), pain (OR = 6.93; 95% CI [1.75, 27.49]; p = .009), and
function (OR = 8.41; 95% CI [2.30, 30.74]; p = .002) at 8
weeks, but not at 24 or 52 weeks. There were no significant
differences for all secondary outcomes between the two
groups at 8, 24, or 52 weeks. The automated internet-based
skills training group immediately improved pain coping and
perceived function but did not add additional benefits to a
subsequent exercise program, despite sustained pain coping
improvements for individuals.

Evidence Synthesis

There was one high-quality RCT that supported the com-
bination of education about hip OA and automated in-
ternet-based pain coping skills training after 8 weeks to
improve average pain, function, QOL, depression, anxiety,
and stress levels but did not confer additional benefits to a
subsequent exercise program, despite sustained pain coping
improvements.

Gaps in Knowledge
Research on the use of patient education is limited since the
2017 revision.

2025 Recommendation
Clinicians should provide patient education on
B activity modification, exercise, supporting weight
reduction when overweight, and methods of un-
loading the arthritic joints, as well as internet-based pain

coping skills training combined with exercise and/or man-
ual therapy.

WEIGHT LOSS
2017 Recommendation
In addition to providing exercise intervention,
clinicians should collaborate with physicians, nu-
tritionists, or dietitians to support weight reduc-

tion in individuals with hip OA who are overweight or
obese.

Evidence Update

An SR of 11 clinical practice guidelines by Lim
et al.> explored recommendations for weight

management. In reference to the hip OA-target-
ed group for weight loss, there were three guidelines that
recommended weight loss for people who have a BMI
greater than 30 kg/m> One of these three guidelines tar-
geted weight loss for those people who did not have co-
morbid conditions that included gastrointestinal or
cardiovascular conditions, widespread pain, and/or de-
pression. In reference to the weight loss strategies, seven
guidelines described a general, nonspecific weight loss
strategy that consisted of a combination of dietary and/or
concurrent exercise. In reference to the magnitude of
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weight loss, two guidelines recommend a weight loss tar-
get of 5%-7.5% for those with BMI greater than 25 kg/m?.
In conclusion, this study supported the recommendation
for weight loss for people who are overweight or obese
with hip OA.

Evidence Synthesis
There was one SR that supported the recommendation for
weight loss (5%-7.5%) for people who are overweight or
obese with hip OA.

Gaps in Knowledge

Research on the use of weight loss for patients with hip OA is
limited since the 2017 revision. There is not enough evidence
to support a change in the recommendation.

2025 Recommendation
In addition to providing exercise intervention, cli-
B nicians should collaborate with physicians, nutri-
tionists, or dietitians to support weight reduction
in individuals with hip OA who are overweight or obese.

FUNCTIONAL, GAIT, AND BALANCE TRAINING
2017 Recommendations
Clinicians should provide impairment-based func-
tional, gait, and balance training, including the
proper use of assistive devices (canes, crutches,
walkers), to patients with hip OA and activity limitations,
balance impairment, and/or gait limitations when associated

problems are observed and documented during the history
or physical assessment of the patient.

Clinicians should individualize prescription of ther-
C apeutic activities based on the patient’s values, daily
life participation, and functional activity needs.

Evidence Update

No studies investigated the effectiveness of functional, gait,
and/or balance training. Therefore, the recommendations are
unchanged.

2025 Recommendations
Clinicians should provide impairment-based func-
tional, gait, and balance training, including the
proper use of assistive devices (canes, crutches,
walkers), to patients with hip OA and activity limitations,
balance impairment, and/or gait limitations when associated

problems are observed and documented during the history
or physical assessment of the patient.

Clinicians should individualize prescription of ther-
C apeutic activities based on the patient’s values, daily

life participation, and functional activity needs.

MODALITIES
Ultrasound
2017 Recommendation
Clinicians may use US (1 MHz; 1 W/cm? for 5 min
n each to the anterior, lateral, and posterior hip for
a total of 10 treatments over a 2-week period) in
addition to exercise and hot packs in the short-term man-

agement of pain and activity limitation in individuals with
hip OA.

Evidence Update
Ultrasound

An RCT by Kiraly et al.?° investigated the effects

I among (a) continuous US at 3 MHz frequency, 1.5

W/em? intensity (n = 21; Mage = 67.95 + 7.74 years;
17 women, four men); (b) pulsed US at 1.5 W/cm? intensity,
3 MHz frequency, 50% duty cycle (n = 17; M, , = 65.82 +
10.45 years; 13 women, four men); (c¢) US at continuous US:
0.5 W/cm? intensity, 3 MHz frequency combined with elec-
trical stimulation at 100 Hz frequency, 100 ps impulse, con-
stant frequency (n = 15; Mage =65.93 £ 9.12 years; 13 women,
two men); and (d) placebo US (n = 18; Mage = 65.72 + 8.77
years; 14 women, four men,) on hip pain VAS (0-100 mm),
functional impairment WOMAC, 6MWT, and QOL (SF-36).
The US treatment areas included three regions: (a) inguinal,
(b) gluteal, and (c) trochanteric for 3 min per field, altogether
for 9 min, every day for 2 weeks for 10 total sessions in sub-
jects with moderate hip OA. All groups received conventional
physical therapy management consisting of exercise, mas-
sage, and balneotherapy. After each follow-up visit at Weeks
2 and 14, there were no significant differences between any
of the groups for any of the outcomes.

Evidence Synthesis

Since 2017, there has been one high-quality RCT compared
continuous US, pulsed US, continuous US with electrical
stimulation, and placebo US. This study found no differences
in pain or function between treatments and therefore did not
support the use of US over 14 weeks when added to conven-
tional therapy for patients with moderate hip OA (K-L Stages
II-III). These results are in conflict with prior recommenda-
tions that supported 10 US treatments over a 2-week period.
No adverse events were reported for these treatments.

Gaps in Knowledge
More research is needed to study the use of US and other
modalities with a variety of parameters.

2025 Recommendations

Therapeutic US may be added to conventional phys-
ical therapy in the context of shared decision making;
however, patients should be informed of the conflict-
ing evidence on its efficacy for hip OA and any potential costs.
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BRACING

2017 Recommendation

Clinicians should not use bracing as a first line of
treatment. A brace may be used after exercise or
manual therapies are unsuccessful in improving
participation in activities that require turning/pivoting for
patients with mild-to-moderate hip OA, especially in those
with bilateral hip OA.

Evidence Update
No studies investigated the effectiveness of bracing. There-
fore, the recommendation is unchanged.

2025 Recommendation

Clinicians should not use bracing as a first line of
treatment. A brace may be used after exercise or
manual therapies are unsuccessful in improving
participation in activities that require turning/pivoting for
patients with mild-to-moderate hip OA, especially in those
with bilateral hip OA.

ANTI-INFLAMMATORY AGENTS

2017 Summary

Nonsteroidal anti-inflammatory drugs (NSAIDs), COX-2
(cyclooxygenase-2) inhibitors, and steroid injections are ef-
fective treatments for relief of symptoms in patients with hip
OA. Some evidence suggests that NSAIDs may increase the
progression of hip OA by decreasing glycosaminoglycan syn-
thesis; however, data are not conclusive. Clinicians should be
aware of the incidence of serious gastrointestinal side effects
associated with the use of oral NSAIDs.

2025 Update
The authors have no new comments to make on anti-
inflammatory agents since the 2017 revision.

ALTERNATIVE/COMPLEMENTARY TREATMENT

2017 Summary

There is insufficient evidence to support the use of sup-
plements such as glucosamine, chondroitin, hyaluronic
acid (injectable), or similar substances for the treatment
of hip OA.

Evidence Update

An RCT by Kovacs et al.* investigated the effects
of sulfur baths (balneotherapy) and exercise (n =

22; Mage = 1£59.14 £ 7.55 years) to exercise alone
(n =22; Mage = 60.66 * 7.6 years). Outcome measures in-
cluded the WOMAC (pain, stiffness, functional limitation,
and total score), EuroQol-5D, and VAS (0-100). The bal-
neotherapy group sat in sulfur mineral water for 20 min
over 15 sessions at a water temperature of 36°C (96.8°F).
The hip exercises were performed by both groups daily for
3 weeks. Outcome data were collected at 3 and 12 weeks.
The balneotherapy and exercise group showed greater im-
provements in WOMAC-Pain (p = .041), WOMAC-Stift-
ness (p =.001), WOMAC-Functional Limitation (p = .03),
WOMAC total score (p = .018), and VAS scores (p = .026)
at 12 weeks. There were no differences between the groups
for the EuroQol-5D at 3 or 12 weeks. No adverse effects
were noted.

2025 UPDATE

The authors have no new comments to make on alterna-
tive/complementary medications since the 2017 revision.
Further evidence is needed to investigate the benefits of
balneotherapy (FIGURE 1).
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additional consultation with another
healthcare provider

|

Consult with appropriate healthcare
provider

Key Clinical Examination Findings for Patients with Hip Pain and Mobility Deficits related to Hip OA

e Over 50 years of age

e Moderate anterior or lateral hip pain during weight-bearing activities
e Morning stiffness less than 1 hour in duration after wakening

e Hip IR ROM less than 24°

e |R and hip flexion 15° less than the nonpainful side

e Increased hip pain associated with passive hip IR

e Absence of history, activity limitations, and/or impairments inconsistent with hip OA

l

Measures to Assess Level of Functioning, Presence of Associated Physical Impairments to Address
with Treatment, and Response to Treatment

e Activity/Participation Measures (A)

o Patient-reported Outcome Measures

= WOMAC
= HOOS
= PROMIS

o Physical Performance Measures
= 6-minute walk test
= Timed up-and-go test
= Timed stair performance
= 30-second chair stand
e Impairment Measures (A)
o SpecialTests
= FABERtest
ROM: hip flexion, extension, IR, ER, abduction and adduction
Strength and motor control: hip abduction/gluteus medius, hip extension/gluteus maximus
Pain
= NPRS

FIGURE 1. Hip Osteoarthritis Clinical Practice Guideline recommendation diagram.
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Determination of Irritability

Interventions

Note: Interventions should be tailored to address the specific hip OA-related impairments and limitations
identified on examination.
e Flexibility, Strengthening, and Endurance Exercises (A)
o Dosage: 1to 5 times per week, 30-120 minutes per session, over 5 to 16 weeks for mild to moderate hip
OA
o Hip capsule, fascia, and muscle stretching, including extension, flexion, IR, ER, abduction, and
horizontal adduction, with attention to hip flexors and ERs
o Strengthening of hip abductors, ERs, extensors
e Manual Therapy (A)

o Soft tissue mobilization of areas of soft tissue restriction, such as iliacus, hip ERs, posterior gluteus

medius, quadratus femoris, and gluteus maximus muscles

o Joint mobilizations to improve identified restrictions in joint mobility, such as high and low force hip
distraction mobilizations, posterior glides, anterior glides, and distraction mobilizations with
movement

e Dry Needling (A)

o DN to MTrP in the iliopsoas, rectus femoris, tensor fasciae latae, gluteus medius, and gluteus minimus
muscles for short-term to improve muscle extensibility, pain, ROM, function, muscle force production
and pain reduction.

e Patient Education Combined with Exercise and/or Manual Therapy (B

o Address weight-bearing activity modification as appropriate

o Provide exercises to address identified impairments and to support weight reduction as appropriate

o Discuss unloading the arthritic joints as appropriate

o Consider internet-based coping skills training as indicated by patient preference

e Weight Loss (B)

o Referand collaborate as needed to physicians, nutritionists, or dietitians to support weight

management plan
e Functional, Gait, and Balance Training (C)

o Provide impairment-based, individualized functional, gait, and balance training, including the proper

use of assistive devices (canes, crutches, walkers) as indicated by clinical assessment
e Modalities (D)

o Arecommendation to add ultrasound to conventional physical therapy for those with hip OA cannot be

made.
e Bracing (F)

o Should not be used as afirst line of treatment

l

Revise Diagnosis, Change Plan of Care, or Refer to Appropriate Clinicians

e When the patient’s symptoms do not diminish after targeted interventions within expected time frame, as
identified in the tailored treatment plan

FIGURE 1. Continued.
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APPENDIX A

SEARCH STRATEGIES AND SEARCH RESULTS

Run January 14, 2024

Total Number of Search Results: 4,256
Number of Original Search Results: 3,136
Updated October 25, 2024

Total Number of Search Results: 4,781

Number of New Original Search Results: 313
Total Number of Original Search Results: 3,449

PubMed via the National Library of Medicine
# Search Terms Results

1- Interventions (“Combined Modality Therapy”[mesh] OR “Electric Stimulation Therapy”[mesh] OR “Electric Stimulation”[mesh] OR 11,302,583
“Transcutaneous Electric Nerve Stimulation"[mesh] OR Traction[mesh] OR “Laser Therapy”[mesh] OR Rehabilitation[mesh]
OR rehabilitation[Subheading] OR Phototherapy[mesh] OR Lasers[mesh] OR “Physical Therapy Modalities"[mesh] OR
Cryotherapy[mesh] OR Cryoanesthesia[mesh] OR Ice[mesh] OR “Acupuncture Therapy”[mesh] OR Acupuncture[mesh]

OR modalit*[tiab] OR “electric stimulation”[tiab] OR “electrical stimulation”[tiab] OR electrotherapy[tiab] OR tens[tiab] OR
“transcutaneous electric nerve stimulation”[tiab] OR electroacupuncture[tiab] OR acupuncture[tiab] OR needling[tiab] OR
heat[tiab] OR cold[tiab] OR traction[tiab] OR laser[tiab] OR laserstiab] OR rehabilitation[tiab] OR “physical therapy"[tiab]
OR “physical therapies[tiab] OR physiotherap*[tiab] OR cryotherapy[tiab] OR hyperthermia[tiab] OR “vapocoolant spray”[-
tiab] OR cryoanesthesia[tiab] OR ice[tiab] OR faradic[tiab] OR traction[tiab] OR iontophoresis[tiab] OR phonophoresis[tiab]
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tiab]) OR (“Exercise Therapy”"[Mesh] OR Exercise[mesh] OR “Self-Help Devices"[Mesh] OR “education”[Subheading] OR
“Patient Education as Topic”[Mesh] OR crutches[Mesh] OR Canes[Mesh] OR Walkers[Mesh] OR “orthotic devices"[mesh]
OR “therapy[Subheading] OR exercis*[tiab] OR massag*[tiab] OR “manual therapy”[tiab] OR accupressure[tiab] OR
manipulat*[tiab] OR “applied kinesiology”[tiab] OR stretchingftiab] OR stretch[tiab] OR stretches[tiab] OR “continuous
passive movement”[tiab] OR “continuous passive motion”[tiab] OR plyometric[tiab] OR plyometrics|[tiab] OR “resistance
training"[tiab] OR “strength training”[tiab] OR strengthening[tiab] OR “weight-bearing”[tiab] OR weightbearingftiab] OR
“weight-lifting"[tiab] OR weightliftingtiab] OR “physical conditioning"[tiab] OR education[tiab] OR balneotherapy[tiab] OR
“aquatic therapy"[tiab] OR “pool therapy”[tiab] OR “water aerobics"[tiab] OR “water running”[tiab] OR “water training"[tiab]
OR “gait aids[tiab] OR “gait aid"[tiab] OR “gait training"[tiab] OR crutches[tiab] OR walker[tiab] OR walkers[tiab] OR cane[-
tiab] OR canes[tiab] OR orthotic*[tiab] OR orthoses[tiab] OR orthosis[tiab] OR “activity modification”[tiab] OR “balance
training”[tiab] OR “functional training”[tiab] OR “assistive devices"[tiab] OR “assistive device"[tiab] OR mobilization[tiab]
OR mobilisation[tiab] OR “flexibility training”[tiab] OR “endurance training"[tiab] OR “proprioceptive neuromuscular facilita-
tion"[tiab] OR “manual resistance”[tiab] OR “aerobic activity"[tiab]) OR (“Trigger Points"[Mesh] OR “Blood Flow Restriction
Therapy"[Mesh] OR “Dry Needling"[Mesh] OR “trigger point*"[tiab] OR “trigger area*"[tiab] OR “blood flow restriction"[tiab]
OR “BFR therapy"[tiab] OR “dry needling"[tiab])

2-Hip OA (“osteoarthritis, hip”[mesh] OR “hip osteoarthr*”[tw] OR “hip osteoarthritis”[ Title/Abstract:"3] OR “hips osteoarthritis"[Title/ 15,636
Abstract:*3]) OR ((hip[majr] OR “hip joint"[majr]) AND (osteoarthritismajr:noexp]))

3 - Combined 1AND 2 10,758

4 - Filters #3 AND (“2016"[Date - Publication] : “3000"[Date - Publication]) NOT (“Comment”[Publication Type] OR “Editorial”[Publica- 2,608

tion Type] OR “Letter"[Publication Type] OR “Newspaper Article"[Publication Type] OR “Retracted Publication”[Publication
Type] OR “Case Reports"[Publication Type] OR “Case Report”[ti] OR “Retrospective Studies’[Mesh]) NOT (“Pediat-
rics"[Mesh] OR “Child"[Mesh] OR “Child, Preschool"[Mesh])

Table continues on next page.
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APPENDIX A (CONTINUED)

Cochrane Library via Wiley
# Search Terms Results

1- Interventions ([mh “Combined Modality Therapy”] OR [mh “Electric Stimulation Therapy”] OR [mh “Electric Stimulation”] OR [mh “Trans- 438,139
cutaneous Electric Nerve Stimulation”] OR [mh Traction] OR [mh “Laser Therapy”] OR [mh Rehabilitation] OR [mh /RH] OR
[mh Phototherapy] OR [mh Lasers] OR [mh “Physical Therapy Modalities"] OR [mh Cryotherapy] OR [mh Cryoanesthesia]
OR [mh Ice] OR [mh “Acupuncture Therapy”] OR [mh Acupuncture] OR modalit*:ti,ab OR “electric stimulation™:ti,ab OR
“electrical stimulation”i,ab OR electrotherapy:ti,ab OR tens:ti,ab OR “transcutaneous electric nerve stimulation™ti,ab OR
electroacupuncture:ti,ab OR acupuncture:ti,ab OR needling:ti,ab OR heat:ti,ab OR cold:ti,ab OR traction:ti,ab OR laser:ti,ab
OR lasers:ti,ab OR rehabilitation:ti,ab OR “physical therapy”:ti,ab OR “physical therapies”:ti,ab OR physiotherap*:ti,ab OR
cryotherapy:ti,ab OR hyperthermia:ti,ab OR “vapocoolant spray”:ti,ab OR cryoanesthesia:ti,ab OR ice:ti,ab OR faradic:ti,ab
OR traction:ti,ab OR iontophoresis:ti,ab OR phonophoresis:ti,ab OR phototherapy:ti,ab OR hydrotherapy:ti,ab OR “light
therapy”:ti,ab OR diathermy:ti,ab OR ultraviolet:ti,ab OR infrared:ti,ab) OR ([mh “Exercise Therapy”] OR [mh Exercise] OR
[mh “Self-Help Devices"] OR [mh “Patient Education as Topic"] OR [mh crutches] OR [mh Canes] OR [mh Walkers] OR [mh
“orthotic devices"] OR exercis*:ti,ab OR massag*:ti,ab OR “manual therapy”:ti,ab OR accupressure:ti,ab OR manipulat*:ti,ab
OR “applied kinesiology":ti,ab OR stretching:ti,ab OR stretch:ti,ab OR stretches:ti,ab OR “continuous passive movement”:ti,ab
OR “continuous passive motion™:ti,ab OR plyometric:ti,ab OR plyometrics:ti,ab OR “resistance training”:ti,ab OR “strength
training”:ti,ab OR strengthening:ti,ab OR weight-bearing:ti,ab OR weightbearing:ti,ab OR weight-lifting:ti,ab OR weightlift-
ing:ti,ab OR “physical conditioning”:ti,ab OR education:ti,ab OR balneotherapy:ti,ab OR “aquatic therapy”:ti,ab OR “pool ther-
apy”:ti,ab OR “water aerobics”:ti,ab OR “water running”:ti,ab OR “water training”:ti,ab OR “gait aids":ti,ab OR “gait aid":ti,ab
OR “gait training”:ti,ab OR crutches:ti,ab OR walker:ti,ab OR walkers:ti,ab OR cane:ti,ab OR canes:ti,ab OR orthotic*:ti,ab OR
orthoses:ti,ab OR orthosis:ti,ab OR “activity modification”:ti,ab OR “balance training":ti,ab OR “functional training”:ti,ab OR
“assistive devices”:ti,ab OR “assistive device™:ti,ab OR mobilization:ti,ab OR mobilisation:ti,ab OR “flexibility training”:ti,ab OR
“endurance training”:ti,ab OR “proprioceptive neuromuscular facilitation”:ti,ab OR “manual resistance”:ti,ab OR “aerobic ac-
tivity”:ti,ab) OR ([mh “Trigger Points"] OR [mh “Blood Flow Restriction Therapy”] OR [mh “Dry Needling"] OR (“trigger” NEXT
point*):ti,ab OR (“trigger” NEXT area*):ti,ab OR “blood flow restriction”:ti,ab OR “BFR therapy”:ti,ab OR “dry needling”:ti,ab)

2 -Hip OA [mh “osteoarthritis, hip”] OR (“hip” NEXT osteoarthr*):ti,ab,kw OR (“hip NEAR/3 osteoarthritis”):ti,ab,kw OR (“hips NEAR/3 2,374
osteoarthritis”):ti,ab,kw OR (([mh hip] OR [mh “hip joint"]) AND ([mh “osteoarthritis]))

3 - Combined 1AND 2 893

4 - Filters #3 AND [Cochrane Library publication date limit 2016-present] 609

Table continues on next page.
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APPENDIX A (CONTINUED)

CINAHL Plus via EBSCO
# Search Terms Results
1- Interventions ((MH “Combined Modality Therapy+") OR (MH “Electric Stimulation+") OR (MH “Transcutaneous Electric Nerve Stimulation+") 1,487923

OR (MH Traction+) OR (MH “Laser Therapy+") OR (MH Rehabilitation+) OR “Rehabilitation” OR (MH Phototherapy+) OR

(MH Lasers+) OR (MH “Physical Therapy+") OR (MH Cryotherapy+) OR (MH Ice+) OR (MH Acupuncture+) OR (TI modalit*

OR AB modalit*) OR (Tl “electric stimulation” OR AB “electric stimulation”) OR (Tl “electrical stimulation” OR AB “electrical
stimulation”) OR (T1 electrotherapy OR AB electrotherapy) OR (Tl tens OR AB tens) OR (Tl “transcutaneous electric nerve
stimulation” OR AB “transcutaneous electric nerve stimulation”) OR (Tl electroacupuncture OR AB electroacupuncture) OR (Tl
acupuncture OR AB acupuncture) OR (Tl needling OR AB needling) OR (Tl heat OR AB heat) OR (Tl cold OR AB cold) OR (TI
traction OR AB traction) OR (Tl laser OR AB laser) OR (Tl lasers OR AB lasers) OR (Tl rehabilitation OR AB rehabilitation) OR
(TI “physical therapy” OR AB “physical therapy”) OR (Tl “physical therapies” OR AB “physical therapies”) OR (Tl physiotherap*
OR AB physiotherap*) OR (Tl cryotherapy OR AB cryotherapy) OR (TI hyperthermia OR AB hyperthermia) OR (TI “vapocoolant
spray” OR AB “vapocoolant spray”) OR (T cryoanesthesia OR AB cryoanesthesia) OR (Tl ice OR AB ice) OR (Tl faradic OR AB
faradic) OR (Tl traction OR AB traction) OR (Tl iontophoresis OR AB iontophoresis) OR (Tl phonophoresis OR AB phonophore-
sis) OR (Tl phototherapy OR AB phototherapy) OR (T hydrotherapy OR AB hydrotherapy) OR (TI “light therapy” OR AB “light
therapy”) OR (TI diathermy OR AB diathermy) OR (T! ultraviolet OR AB ultraviolet) OR (Tl infrared OR AB infrared)) OR ((MH
“Therapeutic Exercise+") OR (MH Exercise+) OR (MH “Patient Education as Topic+") OR (MH crutches+) OR (MH Canes+) OR
(MH Walkers+) OR (MH orthoses+) OR (Tl exercis* OR AB exercis*) OR (Tl massag* OR AB massag*) OR (T| “manual therapy”
OR AB “manual therapy”) OR (Tl accupressure OR AB accupressure) OR (TI manipulat* OR AB manipulat*) OR (TI “applied
kinesiology” OR AB “applied kinesiology”) OR (Tl stretching OR AB stretching) OR (Tl stretch OR AB stretch) OR (Tl stretches
OR AB stretches) OR (TI “continuous passive movement” OR AB “continuous passive movement”) OR (TI “continuous passive
motion” OR AB “continuous passive motion”) OR (TI plyometric OR AB plyometric) OR (TI plyometrics OR AB plyometrics) OR
(T “resistance training” OR AB “resistance training”) OR (TI “strength training” OR AB “strength training”) OR (Tl strengthen-
ing OR AB strengthening) OR (Tl weight-bearing OR AB weight-bearing) OR (TI weightbearing OR AB weightbearing) OR (Tl
weight-lifting OR AB weight-lifting) OR (TI weightlifting OR AB weightlifting) OR (Tl “physical conditioning” OR AB “physical
conditioning”) OR (T education OR AB education) OR (T balneotherapy OR AB balneotherapy) OR (Tl “aquatic therapy” OR
AB “aquatic therapy”) OR (T “pool therapy” OR AB “pool therapy”) OR (TI “water aerobics” OR AB “water aerobics”) OR (TI
“water running” OR AB “water running”) OR (T| “water training” OR AB “water training”) OR (TI “gait aids” OR AB “gait aids")
OR (T “gait aid” OR AB “gait aid") OR (TI “gait training” OR AB “gait training”) OR (Tl crutches OR AB crutches) OR (Tl walker
OR AB walker) OR (Tl walkers OR AB walkers) OR (Tl cane OR AB cane) OR (Tl canes OR AB canes) OR (Tl orthotic* OR AB
orthotic*) OR (Tl orthoses OR AB orthoses) OR (Tl orthosis OR AB orthosis) OR (TI “activity modification” OR AB “activity
modification”) OR (Tl “balance training” OR AB “balance training”) OR (Tl “functional training” OR AB “functional training”) OR
(Tl “assistive devices” OR AB “assistive devices”) OR (Tl “assistive device” OR AB “assistive device”) OR (Tl mobilization OR AB
mobilization) OR (TI mobilisation OR AB mobilisation) OR (TI “flexibility training” OR AB “flexibility training”) OR (TI “endurance
training” OR AB “endurance training”) OR (TI “proprioceptive neuromuscular facilitation” OR AB “proprioceptive neuromus-
cular facilitation”) OR (TI “manual resistance” OR AB “manual resistance”) OR (TI “aerobic activity” OR AB “aerobic activity”))
OR ((MH “Trigger Point+") OR (MH “Blood Flow Restriction Training+") OR (MH “Dry Needling+") OR (T “trigger point*” OR AB
“trigger point*") OR (TI “trigger area*” OR AB “trigger area*") OR (TI “blood flow restriction” OR AB “blood flow restriction”)
OR (Tl “BFR therapy” OR AB “BFR therapy”) OR (TI “dry needling” OR AB “dry needling"))

2-Hip OA ((MH “osteoarthritis, hip+") OR “hip osteoarthr*” OR (hip N3 osteoarthritis) OR (hips N3 osteoarthritis)) OR (((MH hip+) OR (MH 6735
“hip joint+")) AND ((MH osteoarthritis)))

3- Combined SLAND S2 2363

4 - Filters S3 AND [CINAHL publication date limit 2016-present; CINAHL Academic Journals limit] 1095

PEDro Physiotherapy Evidence Database

# Search Terms Results
1- Interventions Abstract & Title: (hip* AND osteoarthr*) and Published Since: (2016) 255
2-HipOA Abstract & Title: (osteoarthr*) and Body Part: (thigh or hip) and Published Since: (2016) 244
3 - Combined 10R2 469
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APPENDIX B
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ARTICLE INCLUSION AND EXCLUSION CRITERIA

Inclusion Exclusion

= Is the peer-reviewed article an appropriate design (systematic reviews, meta-analyses < Studies not published in English

.

.

of RCTs, experimental RCTs) in a completed study and NOT a proposed study, clinical

commentary/opinion paper or case study (<15 subjects)?

Are the subjects appropriate?

A. Atleast 20 subjects with diagnoses of hip OA with either radiographic or clinical
confirmation (using established criteria such as the ACR criteria) (at least 10 per
group inan RCT)

B. Population >18 years old

C. Non-surgical population

Is the research design studying the effectiveness of interventions within the scope of

the practice of physical therapy, including coordination training, functional training,

gait training, balance training, modalities (including but not limited to heat, electrical
stimulation, ultrasound, diathermy), manual therapy (including but not limited to
manipulation, joint mobilization, soft tissue mobilization, massage), exercise (including
but not limited to stretching/flexibility, proprioceptive neuromuscular facilitation,
manual resistance, resistance/strength training, aerobic and endurance activities,
community-based and self-management programs), assistive devices, and education,
blood flow restriction, dry needling, trigger point

Interventions within the scope of the practice of physical therapy, including coordina-

tion training, functional training, gait training, balance training, modalities (including

but not limited to heat, electrical stimulation, ultrasound, diathermy), manual therapy

(including but not limited to manipulation, joint mobilization, soft tissue mobilization,

massage), exercise (including but not limited to stretching/flexibility, proprioceptive

neuromuscular facilitation, manual resistance, resistance/strength training, aerobic
and endurance activities, community-based and self-management programs), assis-
tive devices, and education, blood flow restriction, dry needling, trigger point

« Not Peer Reviewed (eg, an abstract, dissertation, etc)

Not appropriate design

Wrong patient population

« Interventions outside the scope of physical therapist practice

« Duplicate

Abstract only

Covered in another SR

Interventions outside the scope of physical therapist practice

« Children (aged less than 18 years)

+ Nonarthritic intra-articular hip pain related primarily but not limited to the following:
Avascular necrosis (AVN)
Hip joint dysplasia
FAl
Acetabular labral tears
Fractures
Extra-articular pathologies including tendinopathy (primary diagnoses of gluteal,
adductor, hamstrings, or hip flexor tendinopathy, tendon-related coxa sultans/
snapping hip)

« Interventions outside the scope of physical therapist practice

« Exclude abstracts, press reports, editorial letters, and articles reporting on:
Study protocols
Animal studies
Children (aged less than 18 years)
Primary surgical studies
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APPENDIX C

FLOWCHART OF ARTICLES
Hip Pain Mobility Deficits - January 2024

Studies from databases/registers (n = 3136) References removed (n = 0)
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Studies assessed for eligibility (n = 102)

Studies excluded (n = 72)
Not appropriate design (n=44)
Wrong pt population (n =19)
Not peer reviewed (n=1)
Covered in another SR (n=2)
Interventions outside PT scope (n=2)
Not in English (n=1)
Abstract only (n=1)
Duplicate (n=2)
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Studies included in review (n = 30)
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APPENDIX C (CONTINUED)

Hip Pain Mobility Deficits - October 2025

Studies from databases/registers (n = 312) References removed (n = 0)
c
K]
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A4
Studies screened (n =312) >| Studies excluded (n = 299)
Studies sought for retrieval (n = 13) Studies not retrieved (n = 0)

v

Studies assessed for eligibility (n = 13)

Screening

A2

Studies excluded (n = 13)
Not appropriate design (n=4)
Wrong pt population (n =6)
Not peer reviewed (n=2)
Interventions outside PT scope (n=1)

A4

Studies included in review (n = 0)

Included
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APPENDIX D

LEVELS OF EVIDENCE TABLE*

Pathoanatomic/Risk/ Clinical Course/ Diagnosis/Diagnostic Prevalence of Condition/
Level Intervention/ Prevention Prognosis/ Differential Diagnosis Accuracy Disorder Exam/Outcomes
| Systematic review of high-quality ~ Systematic review of prospective cohort ~ Systematic review of Systematic review, Systematic review of
RCTs studies high-quality diagnostic high-quality cross-sec- prospective cohort
studies tional studies studies
High-quality RCT+ High-quality prospective cohort studyt  High-quality diagnostic High-quality cross-sec- High-quality prospec-
study§ with validation tional study || tive cohort study
I Systematic review of high-quality ~ Systematic review of retrospective Systematic review of explor-  Systematic review of stud- ~ Systematic review
cohort studies cohort study atory diagnostic studies ies that allows relevant of lower-quality
or consecutive cohort estimate prospective cohort
studies studies
High-quality cohort studyi Lower-quality prospective cohort study  High-quality exploratory Lower-quality cross-sec-  Lower-quality prospec-
diagnostic studies tional study tive cohort study
Outcomes study or ecological High-quality retrospective cohort study ~ Consecutive retrospective
study cohort
Lower-quality RCT
Consecutive cohort

Qutcomes study or ecological study
Ml Systematic reviews of case-con-  Lower-quality retrospective cohort study Lower-quality exploratory Local nonrandom study High-quality

trol studies diagnostic studies cross-sectional
study
High-quality case-control study ~ High-quality cross-sectional study Nonconsecutive retrospec-
tive cohort
Lower-quality cohort study Case-control study
v Case series Case series Case-control study Lower-quality
cross-sectional
study
v Expert opinion Expert opinion Expert opinion Expert opinion Expert opinion

Abbreviation: RCT, randomized clinical trial.

‘Adapted from the Center for Evidence-based Medicine 2009 levels of evidence.””® See also APPENDIX E.

"High quality includes RCTs with greater than 80% follow-up, blinding, and appropriate randomization procedures.

‘High-quality cohort study includes greater than 80% follow-up.

SHigh-quality diagnostic study includes consistently applied reference standard and blinding.

| High-quality prevalence study is a cross-sectional study that uses a local and current random sample or censuses

Weaker diagnostic criteria and reference standards, tmproper randomization, no blinding, and less than 80% follow-up may add bias and threats to validity.
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APPENDIX E
PROCEDURES FOR ASSIGNING LEVELS OF EVIDENCE
« Level of evidence is assigned based on the study design using = Cohort study includes greater than 80% follow-up
the Levels of Evidence table (APPENDIX D), assuming high = Diagnostic study includes consistently applied reference
quality (eg, for intervention, randomized clinical trial starts at standard and blinding
level 1) = Prevalence study is a cross-sectional study that uses a
« Study quality is assessed using the critical appraisal tool, and local and current random sample or censuses
the study is assigned 1 of 4 overall quality ratings based on the - Acceptable quality (the study does not meet requirements
critical appraisal results for high quality and weaknesses limit the confidence in the
« Level of evidence assignment is adjusted based on the overall accuracy of the estimate): downgrade 1 level
quality rating: = Based on critical appraisal results
- High quality (high confidence in the estimate/results): study - Low quality: the study has significant limitations that substan-
remains at assigned level of evidence (eg, if the randomized tially limit confidence in the estimate: downgrade 2 levels
clinical trial is rated high quality, its final assignment is level = Based on critical appraisal results
). High quality should include: - Unacceptable quality: serious limitations - exclude from con-
= Randomized clinical trial with greater than 80% follow-up, sideration in the guideline
blinding, and appropriate randomization procedures = Based on critical appraisal results
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