
ABSTRACT
Background: Femoroacetabular Impingement (FAI) is becoming increasingly more common with noted impairments 
in physical function, increased pain, and decreased quality of life. Typically, a conservative approach is used through 
physical therapy or intra-articular injections before an invasive surgical approach is utilized. Identifying the proper 
course of conservative care by the clinician will aid in improving outcomes. 

Purpose: The purpose of this systematic review and meta-analysis was to investigate short-term effects of conserva-
tive physical therapy and intra-articular injections on pain and physical function measures in patients with FAI. 

Study Design: Systematic Review & Meta-Analysis. 

Methods: A systematic review and meta-analysis were completed using Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses guidelines and registered with the International Prospective Registry of Systematic 
Reviews. A literature review was performed in May 2018 using Pubmed, CINAHL, Proquest, and Scopus. Inclusion 
criteria included humans classified as having femoroacetabular impingement, conservative rehabilitation, and utili-
zation of outcome measures in the domains of pain or function. Exclusion criteria included absence of skilled interac-
tion and study protocols that were not completed. 

Results: Seven studies were included that summarized physical therapy or intra-articular injection outcomes for 
femoroacetabular impingement management. Results showed that conservative interventions for short-term periods 
are effective in reducing pain and improving function for femoroacetabular impingement. Overall, physical therapy 
revealed moderate to large effect sizes and statistically significant differences in both pain (SMD, 0.91, CI: 0.07, 1.76, 
p=0.030) and function (SMD, 0.80, CI: 0.34, 1.28, p=0.001) for femoroacetabular impingement. Intra-articular injec-
tion demonstrated small effect sizes for pain outcomes (SMD, 0.29, CI: -1.25, 1.83, p = 0.710) and small to moderate 
effect size for improvement in function (SMD, 0.49, CI: 0.03, 0.96, p = 0.040). 

Conclusions: Physical therapy demonstrated positive results to self-reported pain and function and may hold more 
promise than intra-articular injection alone. Common treatments that were associated with improved outcomes were 
patient education, activity modification, manual therapy, and strengthening. There are a limited number of high-
quality articles on this topic, which should be addressed in future research. 

Level of Evidence: 1a. 
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INTRODUCTION
Femoroacetabular Impingement (FAI) has been 
gaining more recognition over the last several years, 
especially in the younger athletic population. Femo-
roacetabular Impingement is a pathology caused 
by a bony adaptation or malformation of either the 
acetabulum, femoral head or both and is predomi-
nately seen in an athletic population with a higher 
prevalence in younger individuals, Caucasians, and 
females.1-3 When symptoms do become problematic, 
pain and decreased physical function are commonly 
noted. Common complaints of FAI are groin pain, 
pain with hip motions (especially hip flexion and 
internal rotation), activity limitations, and restricted 
range of motion.1,2

FAI can occur as a result of bony overgrowth of the 
femoral neck or the acetabulum resulting in struc-
tural abnormalities which cause friction between 
the joint structures and microtrauma to the labrum 
and cartilage.1,2 If left untreated, this pathology 
can lead to: labral avulsion, pain, chondral dam-
age, and secondary osteoarthritis.2 The etiology 
for FAI is unclear; however, there are several theo-
ries including the presence of pediatric conditions, 
prior trauma to the femoral neck, genetic predis-
position, and high intensity activities in adolescent 
years.1,2

This condition can cause a financial burden due 
to the costly imaging and interventions needed for 
diagnosis. Since the most effective medical manage-
ment option for FAI is still under investigation, an 
individual often endures a myriad of interventions 
before relief of symptoms is experienced. Treatment 
options range from less invasive options, such as 
medications and physical therapy, to more invasive 
procedures including intra-articular injections and 
even surgical intervention. The utilization of mul-
tiple conservative treatment interventions may con-
sume resources such as time, energy, and money 
potentially negatively impacting their quality of life. 
A study4 reported that the average amount spent 
on health care for a patient with FAI was $2,456.97; 
which includes visits with a primary care physician, 
medication, diagnosis of labral impairments, and 
conservative management; while a different study5 
estimated the cost of hip arthroscopy surgery in 
patients with FAI to be $21,700.

Initially, the impairments associated with FAI are 
often addressed with conservative measures, includ-
ing physical therapy and intra-articular injections. 
Current physical therapy practice for FAI has shifted 
away from stretching and passive range of motion 
(ROM), in favor of strengthening the hip flexors, glu-
teal muscles, and abdominals.6,7 Patient education 
on activity modification to avoid extreme ROM’s that 
provoke patient’s symptoms is another component 
of physical therapy practice.6,7 

Intra-articular injections are more invasive forms of 
conservative management. Corticosteroids or hyal-
uronic acid injections are administered into the hip 
joint space to aid in pain relief.8 Khan et al.8 con-
cluded that intra-articular hip injections could play 
a role in the diagnosis, treatment, and prognosis of 
FAI. However, the therapeutic benefits of intra-artic-
ular injections related to the short and long-term 
outcomes continue to be investigated.

FAI can lead to chronic and debilitating symptoms 
if left untreated.1,2,3 Identifying the most effective 
course of treatment early can not only improve the 
patient’s quality of life, but could possibly prevent 
further financial burden. Therefore, the purpose of 
this systematic review and meta-analysis is to inves-
tigate short-term effects of conservative physical 
therapy and intra-articular injections on pain and 
physical function measures in patients with FAI.

METHODS 
This systematic review and meta-analysis was 
conducted in accordance with the Preferred 
Reporting Items for Systematic Review and Meta-
Analysis (PRISMA) guidelines. PRISMA is a pro-
spective 27-item checklist and 4-phase flow diagram 
utilized to aid author reporting in systematic reviews 
and meta-analyses.9 This manuscript was registered 
with the International Prospective Registry of Sys-
tematic Reviews (PROSPERO). PROSPERO is a data-
base that prospectively evaluates systematic reviews 
in relation to the health outcomes for proper writing 
procedures and to prevent duplicity of published lit-
erature (#CRD42018084845).

Search Strategies
Search strategies for PubMed, CINAHL, ProQuest, 
and Scopus electronic databases were developed 
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questions that are analyzed and given a response of 
“Yes”, “No”, or “Can’t tell”. The appropriate category 
of questions is chosen based on study design to bet-
ter inform the assessment of quality of included 
studies. Study design questions include qualitative, 
quantitative randomized controlled trials, quanti-
tative non-randomized, quantitative descriptive, 
and mixed methods. Four questions are assessed, 
per appropriate section chosen, and are weighted 
equally at 25% intervals per ‘yes’ responses.  The 
fifth section of the MMAT contains three questions 
for which every ‘no’ response yields an additional 
25% to the total score. Scores can range from 0% 
to 100%. This tool is both a reliable and valid mea-
sure to interpret the quality of the included arti-
cles.12 Two authors independently assessed for risk 
of bias in the included articles. Where differences 
were present, both authors deliberated and came to 
a mutual conclusion on the methodological quality. 
An unweighted kappa with 95% confidence interval 
was calculated to assess strength of agreement and 
inter-rater reliability during the quality checklist 
assessment.10  

Data Extraction and Analysis
Two individuals participated in data extraction. One 
individual selected the data while the other individ-
ual verified the selection for accuracy. The charac-
teristics extracted from the included articles are as 
follows: (1) title, (2) author, (3) publication date, (4) 
study level of evidence, (5) population demograph-
ics (including age and gender), (6) study duration, 
(7) surgery, (8) rehabilitation intervention and fre-
quency, (9) outcome measures utilized in each study 
and length of time between baseline and follow-up, 
(10) results of the outcome measures at base-line 
and follow-up including means and standard devia-
tions, (11) quality assessment score,  (12) effect size, 
(13) adherence rate. 

Outcome/Summary Measures
Outcome measures included in this study were 
classified into either a pain or physical function 
domain. The outcomes are compared across studies 
and extracted to observe improvements of physical 
function and pain. Short-term outcomes are defined 
as changes in a patient’s symptoms while receiving 
the intervention; consequently, this review defines 

in May 2018. All databases were searched using a 
comprehensive strategy that included search terms 
related to conservative interventions for individu-
als with FAI. There were limits applied to: (1) Pub-
lication date of articles limited from 1999 to present 
based on FAI inception and prevalence of the term, 
(2) humans (3) English language, and (4) level of evi-
dence higher than case studies to improve the qual-
ity of data synthesis. A hand search of completed 
Systematic Reviews on FAI was performed for inclu-
sion of relevant articles. Grey literature searches 
were utilized through Clinical Trial sites and Google 
Scholar for thoroughness of article inclusion. The full 
Pubmed search strategy can be found in Appendix I. 

Eligibility Requirement
Studies were considered for inclusion in this system-
atic review and meta-analysis based on the follow-
ing characteristics: (1) humans classified as having 
FAI, (2) conservative rehabilitation management in 
the form of physical therapy and/or injections (3) 
utilization of an outcome measure in the domains 
of pain or function.  Exclusion criteria consisted of: 
(1) no rehabilitation protocol, (2) cadaveric studies, 
(3) level of evidence lower than cohort study, (4) 
interventions that lacked skilled interaction by a 
licensed professional, (5) study protocols that were 
not completed.

Study Selection
Article titles and abstracts as well as full texts were 
each screened independently by two authors to look 
for relevant publications that satisfied inclusion and 
exclusion criteria. In cases of disagreement, the two 
authors discussed their differences and came to a 
final agreement about inclusion. At the end of both 
screens, an unweighted kappa score was calculated 
to determine the strength of agreement between the 
two reviewers.10 Kappa scores are interpreted as fol-
lows: κ <0.00 is poor agreement, 0.00-0.20 slight, 
0.21-0.40 fair, 0.41-0.60 moderate, 0.61-0.80 substan-
tial, and 0.81-1.00 almost perfect agreement.11

Risk of Bias
The McGill Mixed Methods Appraisal Tool (MMAT) 
was used to assess the quality of the included arti-
cles. This tool includes two screening questions and 
five categories of mixed methods study component 
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Meta-Analysis (Biostat; Englewood, NJ), Version 3. 
One study23 was not included in the meta-analyses 
due to a lack of reported statistical data. Both meta-
analyses were completed using the standardized 
mean difference (SMD) as the summary measure of 
effect. SMD with 95% confidence intervals (CI) were 
used. I2 statistics were calculated in order to deter-
mine the level of heterogeneity between included 
studies. The I2 statistic is more useful than the Q test, 
which only indicates the presence versus absence 
of heterogeneity.18 Percentages used by Higgins and 
Thompson19 were utilized to quantify the magnitude 
of heterogeneity: 25% = low, 50% = medium, 75% 
= high heterogeneity. Utilizing the scale, if I2 was 
<50%, a fixed effects model was used, and if the I2 
was >50%, a random effects model was used. Inter-
pretation of effect size will be defined by the follow-
ing scale: 0.2 as small, 0.5 as moderate, and 0.8 as 
large effect sizes.20

Risk of bias was assessed via funnel plot construc-
tion.  A symmetrical funnel plot indicates low risk 
of publication bias, whereas an asymmetrical funnel 
plot indicates a higher risk of publication bias.21

RESULTS

Study selection
This study identified 2,877 titles, with eight located 
through hand searches and 2,869 through databases.  
Overall the search provided 2,692 studies after the 
removal of duplicates. After the title and abstract 
screen, 123 full text studies were assessed, and 116 
studies were excluded because they did not meet the 
inclusion criteria. The remaining seven studies22-28 
were included in the systematic review and meta-
analysis. Screening of titles and abstracts as well as 
full texts resulted in substantial agreement between 
the reviewers with κ = 0.72, (95% CI, 0.65-0.78) and 
κ = 0.79 (95% CI, 0.62-0.95) respectively. Refer to 
Figure 1 for the study selection process.

Risk of Bias within Individual Studies
The seven studies22-28 were evaluated using the Mixed 
Methods Appraisal Tool with κ = 0.55 (95% CI, 0.18-
0.90) demonstrating moderate agreement between 
reviewers.11 Scores ranged from lower quality (25%) 
to higher quality (100%).  Five studies22-24,26,27 were 
determined to have moderate to high risk of bias due 

short-term as measurements taken within the first 
six months of intervention.13 

The pain outcome measures are the Visual Analogue 
Scale (VAS) and the Numerical Rating Scale (NRS). 
The VAS and NRS are unidimensional measures of 
pain intensity that are both reliable and valid.14,15 In 
both assessments, a higher score indicates greater 
pain intensity whereas a lower score indicates lower 
pain.14 The VAS scale is represented in varying 
forms such as an 11-point scale, 100-point scale, or 
a 10 cm visual reference, all of which are accepted 
forms of the VAS scale. Comparatively, the NRS is a 
self-report measure of pain intensity on a 11-point 
scale 0-10.14 In this study there were three outcome 
measures that had a similar study design to the NRS. 
The outcome tools were the Oral Numeric Scale 
(ORS), Numeric Pain Scale (NPS), and Numeric Pain 
Rating Scale (NPRS). Due to similarities in the mea-
surements and design, the description of the NRS 
encompasses these tools.

Physical function outcome measures are the Hip 
Outcome Score (HOS), Harris Hip Score (HHS), and 
Hip Disability and Osteoarthritis Outcome Score 
(HOOS).  The HOS is an instrument to assess self-
reported functional status in the domains of activi-
ties of daily living (ADL) and sports related activities. 
The HOS scoring rates 100 being the patient’s prior 
level of function and 0 being unable to perform the 
task. The HOS has shown to be reliable and valid in 
the research for acetabular labral tears.16 The HHS 
is both reliable and valid to assess pain, function, 
and range of motion following hip surgery.17 The 
score has a maximum of one hundred points, with a 
higher score representing an improved status. There 
are five subsections of this outcome measure: pain 
(one item, 0–44 points), function (seven items, 0–47 
points), absence of deformity (one item, 4 points), 
and range of motion (two items, 5 points).17 The 
HOOS is an instrument to assess the patients’ opin-
ion about their hip and associated disabilities for use 
in adults with and without osteoarthritis. This scale 
ranges from 0-100 with 0 indicating maximal disabil-
ity and 100 indicating no symptoms. The HOOS has 
shown to be reliable and valid in the research for 
postoperative hip interventions.17 

Meta-analyses were completed for self-reported 
pain and physical function using Comprehensive 
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regarding the studies specific intervention tech-
niques and dosage can be found in Table 3.

Results of Individual Studies 
Seven studies assessed self-reported pain following 
the use of conservative interventions in FAI and 
utilized the following scales: VAS,24,26,27 some varia-
tion of the NRS,22,23,25 and the HOOS-P.28  Six studies 
measured self-reported physical function outcomes 
following the use of conservative interventions in 
FAI and utilized the following tools: HHS or modi-
fied HHS (mHHS),26,27 HOS ADL,24,25 and HOOS.23,28 
Outcome measures for pain and function in both 
treatment groups were assessed at two different 
timepoints: pre and post treatment. The meta-anal-
ysis was conducted on six of the seven studies.22,24-28 
The authors of one study23 were contacted for addi-
tional data, but did not respond. 

to unclear descriptions of overall outcomes, consid-
erations on how the findings relate to context and 
researchers’ influence, or consideration on limita-
tions of the studies. Quality assessment scoring is 
summarized in Table 1. 

Study Characteristics
Seven studies were included in this meta-analysis, 
four24,25,27,28 on physical therapy management and 
three22,23,26 investigating intra-articular injections for 
FAI.  All study details including sample size, patient 
age, intervention type, outcome measure, timepoint 
assessed, results, and details of the physical therapy 
intervention are found in Table 2.  The studies involv-
ing physical therapy included a variety of interven-
tions such as stretching, hip and core strengthening, 
manual therapy, functional training, and patient 
education on activity modification.  Further detail 

Figure 1. PRISMA Flow Diagram.
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Table 1. Methodological Quality of Included Studies – Mixed Methods Appraisal Tool.

Table 2. Characteristics of Studies.
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the use of physical therapy interventions.  Results of 
the four studies demonstrated a significant improve-
ment in function and a large effect size (SMD, 0.80, 
CI: 0.34, 1.28, p=0.001).  When analyzing the pooled 
impact of both conservative interventions for FAI, a 
significant improvement in function and a moderate 
effect size was demonstrated (SMD, 0.65, CI: 0.32, 
0.98, p≤0.001).  See Figure 2 and Table 4 for meta-
analysis results.

DISCUSSION
The purpose of this systematic review and meta-anal-
ysis was to analyze the results of two conservative 
interventions, intra-articular injections and physical 
therapy, within the domains of self-reported pain 
and physical function.  Results demonstrated that 
physical therapy had significant positive changes in 
self-reported pain and function whereas intra-articu-
lar injections results were inconsistent. Overall, the 
literature demonstrated that conservative treatment 
(both injection and physical therapy) for this con-
dition presented with moderate to large effect sizes 
and significantly impacted self-reported pain and 
function in individuals with FAI. 

Pain 
Two of the six studies22,26 assessed self-reported pain 
after the use of an intra-articular injection.  These 
studies did not demonstrate statistically significant 
differences in self-reported pain and had a small 
effect size (SMD, 0.29, CI: -1.25, 1.83, p = 0.710).  
Four of the six studies24,25,27,28 assessed self-reported 
pain after the use of physical therapy interven-
tions.  Results demonstrated a significant reduc-
tion in pain and a large effect size (SMD, 0.91, CI: 
0.07, 1.76, p=0.030).  When analyzing the pooled 
impact of both conservative interventions for FAI, a 
significant reduction in pain and a moderate effect 
size was demonstrated (SMD, 0.77, CI: 0.03, 1.51, 
p=0.040).  See Figure 2 and Table 4 for meta-analy-
sis results.

Physical Function 
One of the six studies26 assessed self-reported func-
tion after the use of intra-articular injection.  This 
study did not demonstrate statistically significant 
differences in self-reported function and had a small 
effect size (SMD, 0.49, CI: 0.03, 0.96, p = 0.040).  
Four of the six studies24,25,27,28 assessed function after 

Table 3. Available Study Interventions.
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FAI is a condition that results in impairments that 
can be addressed by physical therapy interventions. 
All four studies that evaluated physical therapy 
interventions,24,25,27,28 utilized patient education and 
activity modification techniques in patients with 
FAI, and were effective in producing significant 
changes in self-reported pain and function.  Educa-
tion on the condition and activity modification tech-
niques aimed at avoiding painful ranges of motion, 

including flexion and internal rotation during ADLs, 
can potentially limit the progression of symptoms.29 
 However, it is unclear the short-term impact of 
patient education and activity modification in iso-
lation because they occurred simultaneously with 
other interventions in these studies.  

Strength training is a common intervention used in 
a physical therapy plan of care.  Previous literature 

Figure 2. Standard difference in means in individual studies comparing injection, physical therapy, and overall combined con-
servative treatment for short-term (A) pain and (B) function. Squares represent study-specifi c fi ndings and diamond represents 
summary estimates of random effects meta-analysis.  CI= Confi dence Interval, Inj= Injection, PT= physical therapy..

Table 4. Meta-analysis for short-term impact.
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has also demonstrated that patients with FAI have 
weaker hip musculature than a healthy population.30 
Three of the four studies24,25,28 included hip strength-
ening in their plan of care for patients with FAI.  
Strengthening exercises can be utilized to address 
muscular imbalances and dynamic control deficits 
in the hip, potentially improving the patient’s tol-
erance for his or her desired activities.  This may 
ultimately lead to improved function and quality of 
life.   Although strength outcomes were not analyzed 
in this meta-analysis, the duration of the strength-
ening programs appeared to be of an appropriate 
length to possibly induce changes in strength, size, 
or activation patterns of the muscles of the hip joint.  
However, frequency of training was not consistent 
within these studies and ranged from twice a week 
to several visits per month.  Adherence to the indi-
vidual strengthening program completed outside of 
supervised exercise was also not clearly reported.  
Both frequency of treatment and adherence to the 
exercise program established by the physical thera-
pists could have had an impact on these results.  

Joint mobilization and manipulation techniques are 
used for a variety of reasons including pain relief and 
improving range of motion.31 Three of the four stud-
ies24,25,28 in this meta-analysis included some form 
of manual therapy, including soft tissue mobiliza-
tion, manual stretching, and joint mobilizations and 
manipulations.  For FAI, an improvement in range of 
motion resulting from manual therapy techniques 
could improve the patient’s ability to perform func-
tional activities with lower levels of pain.  However, 
it’s unclear as to which manual techniques are effec-
tive as these were not clearly defined in two of the 
three studies.  In the study by Wright et al.,25 the 
treatment protocol and included manual therapy 
techniques were clearly explained and those authors 
were able to produce small to moderate effect sizes 
related to pain and function.  

Pain and limited function are two common results of 
FAI and a sequelae of FAI, osteoarthritis (OA).  Intra-
articular injections are commonly used for these 
two conditions with mixed results.22,26,32 The results 
of this meta-analysis support the variability of the 
effectiveness of injections on self-reported pain and 
function in FAI.  As with physical therapy interven-
tions, the frequency of the treatment can have an 

impact on its effectiveness.  Previous literature32 in 
the area of hip OA reported the greatest improve-
ment in function and pain to be within one week of 
a steroid injection with a gradual decline in effects 
thereafter.  The results of this meta-analysis for miti-
gation of pain are contradictory to this suggestion.  It 
appears multiple injections over six months26 is more 
effective in reducing pain in FAI. However, there 
were only two studies utilizing injections that were 
included for pain and one study included for func-
tion in this meta-analysis.  Furthermore, one study 
was excluded from the meta-analysis due to limited 
reporting of data. Therefore, it may be difficult to 
completely determine the effectiveness of injections 
for the treatment of FAI based upon this analysis.

FAI is a structural deformity that requires surgery 
in the form of arthroscopy or open hip dislocation 
to correct the abnormality. Surgical intervention is 
accompanied by many risks, adverse effects, and 
increased costs.4,5  Previous literature supports the 
use of physical therapy either in place of or prior 
to surgery to improve outcomes related to FAI.7,29,33  
 Prior to resorting to surgery, conservative interven-
tions could be utilized to improve self-reported pain 
and function and ultimately decide if surgery is nec-
essary, thereby reducing the risk and financial bur-
den of this condition.

This systematic review and meta-analysis had sev-
eral limitations.  The exclusion of non-English stud-
ies may have resulted in applicable studies being 
omitted.  Quality assessment revealed the included 
studies had varying amounts of potential bias which 
may have influenced the results.  Another limiting 
factor of this study is the limited number of studies, 
particularly in the area of intra-articular injections.  
This limits the total number of participants included 
in the aggregate calculations and comparisons.  Fur-
thermore, one study23 did not report enough statisti-
cal data to be included in the meta-analysis, despite 
demonstrating favorable results.  Finally, limitations 
in intervention reporting could limit the applicabil-
ity to current clinical practice.  

Due to the limited amount of high-quality literature 
on this topic, it is evident that further research is 
needed to improve medical management for patients 
with FAI. A study comparing the effectiveness of 
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intra-articular injection to physical therapy as well as 
combining the two interventions would provide fur-
ther insight into effectiveness of the various conser-
vative interventions. This information could assist 
clinicians in determining the proper course of medi-
cal management for FAI.  Another study could also 
compare the outcomes of conservative intervention 
to surgical procedures to further assist the clinician 
in patient management. Finally, research investigat-
ing the impact of conservative care on functional 
performance and pain with daily and sport related 
activities in patients with FAI is indicated.

CONCLUSIONS 
Current literature includes various studies investi-
gating the outcomes concerning FAI and what may 
be the proper course of treatment. The results of 
this systematic review and meta-analysis indicate 
that conservative intervention results in beneficial 
outcomes related to reduction of pain and improve-
ment of function in patients with FAI. Physical 
therapy demonstrated positive results related to self-
reported pain and function as well as in comparison 
to intra-articular injection alone. The results of this 
study could be implemented into clinical practice 
along with clinician expertise to improve the care 
and medical management for individuals with FAI. 
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