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ABSTRACT

BACKGROUND AND OBJECTIVES: The treatment for 
greater trochanteric pain syndrome (GTPS) is conservative. Ho-
wever, there are few studies that prove these results. The objective 
of this study was to analyze the effect of increasing hip and trunk 
muscle strength on pain, functional capacity, core muscle endu-
rance, and postural control of women with GTPS. 
METHODS:  This study is a clinical trial. Twenty-six women 
with GTPS were assigned into Group 1 (G1, n=12, hip strength 
exercises) and Group 2 (G2, n=14, hip and core strength exer-
cises) and were evaluated before the start, after the intervention 
protocol, and after the follow-up of 12 weeks (Follow-Up - FU). 
Pain, functional capacity, core endurance and postural control 
were evaluated. The Prone Bridge test (PBT) and Supine Bridge 
test (SBT) established core endurance. 
RESULTS:  The pain decreased after the interventions and FU 
(p=0.001), with a strong effect (1.62≤d≤2.35), with no differences 
between groups (p=0.29). Functional capacity improved after the 
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interventions and FU (p=0.03), with a poor effect (0.19≤d≤0.27), 
with no differences between groups (p=0.61). The time in the 
PBT increased for both groups (p=0.62), with a strong effect in 
G2 (d=1.02). The SBT established that G2 was better after the in-
tervention and FU (p=0.04; d=0.20), with no differences between 
the moments (p=0.95). Postural control showed no differences. 
CONCLUSION: Strength exercises for the hips only or for the 
hips and core decreased pain and improved functional capacity 
and core endurance in GTPS. 
Keywords: Hip pain, Postural balance, Women.

RESUMO

JUSTIFICATIVA E OBJETIVOS: O tratamento para a síndro-
me da dor no grande trocanter (SDGT) é conservador. No en-
tanto, existem poucos estudos que comprovam esses resultados. 
O objetivo deste estudo foi analisar o efeito do aumento da força 
muscular do quadril e do tronco na dor, capacidade funcional, 
resistência muscular do core e controle postural de mulheres com 
SDGT.
MÉTODOS: Este estudo é um ensaio clínico. Vinte e seis mu-
lheres com SDGT foram divididas em Grupo 1 (G1, n=12, 
exercícios de fortalecimento do quadril) e Grupo 2 (G2, n=14, 
exercícios de fortalecimento do quadril e core) e foram avaliadas 
antes do início, após o protocolo de intervenção e após 12 sema-
nas (Follow-Up). Dor, capacidade funcional, resistência do core 
e controle postural foram avaliados. O Prone Bridge Test (PBT) 
e o Supine Bridge Test (SBT) estabeleceram a resistência do core.
RESULTADOS: A dor diminuiu após as intervenções e follow-up 
(p=0,001), com forte efeito (1,62≤d≤2,35), sem diferenças entre 
os grupos (p=0,29). A capacidade funcional melhorou após as in-
tervenções e follow-up (p=0,03), com efeito ruim (0,19≤d≤0,27), 
sem diferenças entre os grupos (p=0,61). O tempo no PBT au-
mentou para ambos os grupos (p=0,62), com efeito forte no G2 
(d=1,02). O SBT estabeleceu que o G2 foi melhor após a inter-
venção e follow-up (p=0,04; d=0,20), sem diferenças entre os mo-
mentos (p=0,95). O controle postural não apresentou diferenças.
CONCLUSÃO: Exercícios de fortalecimento somente dos mús-
culos do quadril ou para o quadril e core diminuíram a dor e me-
lhoraram a capacidade funcional e a resistência do core no SDGT. 
Descritores: Controle postural, Dor no quadril, Mulheres.
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INTRODUCTION

Greater trochanter pain syndrome (GTPS) is a common cause of 
pain in the side of the hip and thigh and mainly affects women 
over 40. Risk factors include being a female, age over 40, changes 
in the morphology of the pelvis, overweight and biomechanical 
changes, such as greater hip adductor moment and greater pelvic 
translation during walking and climbing stairs1. The treatment 
for GTPS is conservative, including rest, modification of activi-
ties of daily living, anti-inflammatory drugs, corticosteroid injec-
tion, and physiotherapy1. However, studies that recommend the 
conservative approach for GTPS report low remission rates and 
high relapse rates2, with the need for several cycles of interven-
tion3, which makes the treatment of refractory patients a great 
challenge. 
A reference study4 demonstrated that physical therapy exercises 
result in pain improvement in eight weeks and greater satisfac-
tion in one year when compared to a single cortisone steroid 
injection and the “wait and see” approach. Currently, the best 
strategy is education associated with exercises to increase muscle 
strength and neuromuscular control5, in addition to changes in 
daily living activities4,6. However, there is still a gap in the litera-
ture regarding specific exercises for the treatment of GTPS and 
it is important to investigate which exercises would have the best 
effects. 
Conservative treatment with exercises is based on protecting the 
hip abductor tendons against excessive tensile and compressive 
stresses, while applying progressive load in conjunction with 
anti-inflammatory measures7. The implementation of an early 
progressive tensile load program (in minimally adducted hip po-
sitions) aims to reduce pain and improve tendon capacity. In 
addition, exercises to increase muscle strength together with spe-
cific exercises in functional movements, at graduated levels of 
difficulty, are likely to be the key to rehabilitation7. 
Exercises that stimulate resistance of the core muscles and stabi-
lization of the trunk and pelvis are also indicated, since women 
with GTPS have less resistance to this muscle complex8. The glu-
teus medius, the main muscle affected in GTPS, is part of the 
core, and plays an important role in lateral stabilization of the 
pelvis and abduction of the hip; its stability acts as a protective 
factor against injuries to the lower limbs9. Many researchers have 
investigated the effects of conservative treatment6,10,11, however, 
although it has already been hypothesized that inadequate core 
stability may be a risk factor for the development of GTPS12,13, 
no studies have investigated an exercise protocol focused on in-
creasing the strength of the hip abductor and extensor muscles 
associated with core resistance training14.
Therefore, it is assumed that, during the rehabilitation of GTPS, 
the role of the lumbopelvic stabilizers also cannot be neglected. 
To contribute to the literature, this study was conducted with 
the objective of evaluating the effects of hip strength exercises 
and associated exercises to increase hip and core strength on 
pain, functional capacity, core muscle endurance, and postural 
control in women with GTPS. The hypothesis is that increased 
strength of the core muscles associated with the conventional 
program would bring better results.

METHODS

The research was approved by the university’s Research Ethics 
Committee (opinion 2.437.326/2017). The participants were 
informed about the research and signed the Free and Informed 
Consent Term (FICT). The study was registered as a clinical 
trial in clinicaltrials.gov (NCT05662579).
This is a randomized, longitudinal clinical trial. The evaluators 
were blinded to the intervention allocation. The participants were 
informed that they would be distributed into two different exer-
cise protocols, but they did not know which exercises would be 
performed or the differences between the two intervention proto-
cols. In all reassessments, the participants were instructed not to 
disclose details of their treatment to the evaluators. The interven-
tion consisted of two exercise protocols performed for four weeks, 
twice a week, and if they missed a session, it needed to be replaced 
in the same week. The variables of interest were measured in the 
pre-treatment period, at the end of 4 weeks (immediately at the 
end of the protocol), and at the 12-week follow-up.

Sample
The sample calculation was performed using the Power and Sam-
ple  Size software, with a confidence interval of 95%, alpha of 
5%, and test power of 80%, considering 3.5 points for the dif-
ference in means and 0.9 points for the difference in standard 
deviations of the pain variable at Baseline and after 16 months in 
the exercise group, presented in the article “Home Training, Local 
Corticosteroid Injection, or Radial Shock Wave Therapy for Greater 
Trochanter Pain Syndrome”15. A minimum sample of 24 partici-
pants was established, 12 for each group; however, considering 
the possible losses, 30 women with GTPS were recruited. 
Women who sought care from an orthopedic physician, specialist 
in hip diseases, from December 2018 to December 2019, were 
invited to participate in the research. After the clinical evalua-
tion, the physician requested Magnetic Resonance of the hip (to 
exclude degenerative joint processes) and referred the patients 
for assessment and treatment with physiotherapy. As inclusion 
criteria, the participants were required to be postmenopausal 
(amenorrhea for at least 12 months or hysterectomy)16 and have 
been diagnosed with GTPS for at least three months, established 
by an orthopedic physician specialized in hip diseases and by 
magnetic resonance imaging. 
Patients who had undergone surgery on the lower limbs or spine 
in the previous 12 months, those who presented symptoms com-
patible with osteoarthritis or intraarticular hip disease (joint block, 
limitation of range of motion, and difficulty in manipulating socks 
and shoes)17, those who had not undergone previous infiltration of 
the hip with corticosteroids in the previous 6 months, and those 
who had not undergone physiotherapy (conventional or Pilates) in 
the previous 12 months were excluded. Furthermore, participants 
who required the use of anti-inflammatory drugs were only inclu-
ded in the study 10 days after the end of the drug treatment. It was 
established that the participants perform two sessions per week, 
and if they missed a session, it needed to be replaced in the same 
week. Participants who were unable to perform the replacement 
were also excluded from the study.
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The randomization of the participants to each intervention group 
was previously carried out by a researcher who was not part of 
the research through www.random.org and the sequences were 
stored in opaque, sealed, and numbered envelopes in increasing 
sequence. Group one performed only exercises to increase hip 
muscle strength (G1, n=15), and group two performed exercises 
to increase hip and core muscles strength (G2, n=15).

Settings, locations, data collection and instrumentation
The evaluations, treatment, reassessments, and  follow-up  were 
developed at the Center for Specialization in Research and Gra-
duate Studies in Health, at the Center for Health Sciences of the 
University. In the evaluation, participants responded to a charac-
terization form on age, height, weight, body mass index (BMI), 
occupation, and history of the current disease. They also indica-
ted the intensity of their current pain through the Visual Analog 
Pain Scale (VAS), with scores ranging between zero and 10. 
For the subjective assessment of functional capacity, the partici-
pants completed the VISA-G.Br questionnaire, which is a specific 
self-answered instrument to evaluate the severity of GTPS, that 
was previously translated and validated into Portuguese18. This 
tool is currently the preferred option to capture disability associa-
ted with gluteal tendinopathy19. The questionnaire quantifies the 
level of pain and allows the estimation of the functional limita-
tions present in this specific condition20 and has been proven to be 
a reliable and responsive tool, which is valid concerning internal 
consistency, test-retest reliability, and construct validity21. Total 
scores range from zero to 100, with higher scores indicating lower 
pain and better function; the maximum total score of 100 points 
represents an asymptomatic and fully functional individual.
In order to verify the core endurance, the Prone Bridge 
Test (PBT) and Supine Bridge Test (SBT) were performed, with 
the order randomized using opaque envelopes. For PBT, the 
participant was instructed to remain in the position of ventral 
plank22, and for the SBT, the participant started in dorsal decu-
bitus, lifted the pelvis off the ground until it was aligned with 
the trunk, hips and thighs, and remained in this position until 
reaching fatigue23. The participant was instructed to perform the 
first test to understand the proposed exercise, to minimize the 
learning effect. Three repetitions were performed, remaining for 
the maximum time in the posture, with an interval of 90 seconds 
between attempts. The test was interrupted when the participant 
reported exhaustion or when they could no longer maintain the 
proper position and restarted after 90 seconds of rest. For the 
result, an average length of stay in the test, in seconds, between 
the three attempts was used. 
For the evaluation of semi-static and dynamic postural control, 
the participants were tested on the BIOMEC411 force plat-
form (serial number: NS_BIO1470, EMG System do Brasil®, SP 
Ltda.), composed of four load cells in a rectangular position, that 
quantified the vertical force distribution at these 4 points. The 
channels configured for force had filters with frequency bands 
between 0 and 35 Hz, and a sampling frequency of 100 Hz. The 
order of evaluations (semi-static and dynamic) was randomized 
using opaque envelopes.

The participants were positioned in single leg support on the for-
ce platform, with their gaze fixed on a point on the wall, at eye le-
vel. For the evaluation of semi-static postural control, the partici-
pant remained standing, with as little movement as possible. For 
the dynamic assessment of postural control, the participant was 
instructed to perform cycles of “mini-squats”, slowly flexing the 
knee up to 30 degrees of flexion (established by digital goniome-
ter), at a pace of 60 bpm (controlled by a metronome). For this, 
in the first repetition, the evaluator positioned a goniometer on 
the joint, and informed the participant when the joint reached 
the desired angle so that they had feedback. The duration of each 
evaluation (semi-static and dynamic) was 30 seconds, and three 
repetitions were performed, with a 90-second interval between 
attempts. The variables for postural control analysis were the to-
tal area of the center of pressure oscillation (A-COP), amplitude, 
and oscillation velocity of the COP in the anterior-posterior and 
medial-lateral directions. 
 
Intervention protocol
The sessions for the implementation of the exercise protocols las-
ted 45 minutes in G1 and 50 minutes in G2. They were carried 
out in the afternoon, twice a week, for a period of four weeks, 
in the research laboratory of the graduate program, with the 
room temperature set at 25 degrees and at different times for 
each group. 
The exercise protocol to increase hip muscle strength was exactly 
the same for both groups and was performed bilaterally. The 
exercises were individually graded so that the participant could 
perform three sets with 10 repetitions, with the last three repe-
titions considered “challenging” in terms of intensity, while still 
allowing the correct performance of the movement. Using an 
11-point perceived exertion scale24, participants were encouraged 
to maintain exercise intensity between grades 5 and 7 (“heavy” 
to “very heavy”). The contraction phase of each exercise was two 
concentric seconds, one isometric second, and two eccentric se-
conds, followed by one second of rest; there were approximately 
90 seconds of rest between each set, while the other limb was 
being exercised. 
The exercises for the hip were adapted from the protocols applied 
by reference authors25-27, and divided into two phases, with pro-
gression carried out according to the individual evolution of the 
participants, and resistance to exercises in phase II was applied 
through  elastics bands. The exercise protocol to increase hip 
muscle strength muscles are presented in the online supplement 
(Attachment 1).
Group 2 performed the exercise protocol to increase hip muscle 
strength and exercises were added to increase core muscle stren-
gth and resistance. The increase muscle strength and resistance 
program for the core was divided into 2 phases and is presented 
in the online supplement (Attachment 2). Phase I included exer-
cises with low difficulty and involving less need for the correct 
technique to perform them, focusing mainly on awareness of the 
contraction of the core; and phase II was composed of exercises 
that required more central stability.  
After the end of the exercise protocols, two reevaluations were 
performed, in the same way as the initial evaluation, one at the 
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end of the exercise protocol and another as a follow-up, 12 weeks 
after the end of the protocol.

Statistical analysis
Data were analyzed for normality using the Shapiro Wilk test, 
and the results were presented as mean and standard deviation. 
Sample characterization data were compared between groups 
using the Student’s t-test for independent samples. Comparisons 
between groups and evaluation times were established by two-
-way ANOVA. Statistical significance was set at 5%. The effect 
size was established by Cohen’s d, defined as weak when ≤0.49, 
moderate when between >0.5 and ≤0.79, and strong for results 
>0.828. The results were established using SPSS® 20.0 software. 

RESULTS

Initially, 30 participants were recruited, however, 4 did not 
attend all the necessary appointments due to unavailability of 
schedules. Thus, the final study sample was established with 12 
participants in G1 and 14 participants in G2 (Figure 1).
The study was developed between December 2018 and Decem-
ber 2019. The results established that at baseline, the groups pre-
sented similar characteristics for age, weight, height, and body 
mass index (Table 1). 
The pain assessment results showed that the two groups presented 
significantly decreased intensities after performing the exercises, 

Table 2. Results of pain and functional capacity for women with GTPS undergoing strengthening of the hip muscles (G1) and strengthening 
exercises of the hip and core muscles (G2).

Variables Groups Effect size* Two-way ANOVA

Group 1 Group 1
IC 95%

Group 2 Group 2
IC 95%

Group 
1

Group 
2

Group Time Interaction

VAS (cm) PRE
POST
Follow-Up

6.00 (2.21)
2.00(1.20)
3.50(1.88)

4.59 - 7.40
1.23 - 2.76
2.30 - 4.69

6.21(1.84)
3.50(1.51)
3.00(1.17)

5.14 – 7.28
2.62 – 4.37
2.32 – 3.67

2.35 1.62 0.29 0.001 0.10

VISA-G 
(points)

PRE
POST
Follow-Up

53.50(22.35)
57.66(21.21)
69.63(24.28)

39.29 – 67.70
44.18 – 71.14
54.20 – 85.06

57.46(14.70)
61.42(13.70)
68.30(15.50)

48.97 – 65.94
53.51 – 69.34
59.34 – 77.25

0.19 0.27 0.61 0.03 0.84

Prone 
Bridge test 
(seconds)

PRE
POST
Follow-Up

33.94 (16.77)
32.77(17.38)
29.78(17.68)

23.28 – 44.60
21.73 – 43.82
18.55 – 41.02

26.47(15.11)
40.21(11.67)
34.73(5.94)

17.74 – 35.20
33.47 – 46.95
31.30 – 38.16

0.06 1.02 0.62 0.28 0.14

Supine 
Bridge test 
(seconds)

PRE
POST
Follow-Up

92.80(63.54)
75.47(43.76)
70.24(40.95)

52.43 – 133.17
47.66 – 103.27
44.22 – 96.26

92.45(59.76)
102.11(34.21)
114.00(55.49)

57.94 – 126.96
82.36 – 121.86
81.96 – 146.04

-0.32 0.20 0.04 0.95 0.29

Values presented as mean and standard deviation. Differences established through the two-way ANOVA test. VAS = Visual analog scale. VISA-G = Victorian Institute 
of Sports Assessment – Gluteal Tendinopathy. * Effect size established between pre and post intervention times. 

Allocation in G1 (n=15)

Loss of follow-up  
(n=3 participants stopped 

attending sessions)

Reassessed (n=12)

Follow-up (n=12)

Inclusion

Allocation in G2 (n=15)

Loss of follow-up  
(n=1 participant stopped 

attending sessions)

Reassessed (n=14)

Follow-up (n=14)

Evaluated for 
eligibility (n=30)

Randomized (n=30)

Figure 1. Flow diagram of the study. 
G1 = exercises to strengthen the hip muscles. G2 = exercises to strengthen the 
hip muscles + core.

Table 1. Characterization of groups undergoing hip strengthening 
exercises (G1) and hip and core strengthening exercises (G2)

Group 1 (n=12) Group 2 (n=14) p-value

Age (years) 56.54 (8.59) 60.83 (9.34) 0.238

Weight (kilos) 67.42 (10.60) 67.24 (10.73) 0.966

Height (Meter) 1.60 (0.064) 1.57 (0.06) 0.178

BMI (Kg/m²) 26.28 (4.68) 26.91 (3.28) 0.691
BMI = Body Mass Index. Data presented as mean and standard deviation.

with a strong effect, but with no differences between the groups 
(Table 2). The functional capacity assessed by VISA-G improved 
equally between the groups after the intervention and follow-up, 
but with a weak effect (Table 2). 
The results of the core muscle endurance in the Prone Bridge 
Test (PBT) showed no differences between the groups and assess-
ment moments; however, only group 2 showed a strong effect on 
the performance in this test. For the Supine Bridge Test (SPT), 
group 2 performed significantly better in the moments after the 
intervention and in the follow-up, but with a small effect size 
(Table 2). No interaction was found between the groups and 
assessment moments for the variables analyzed (Table 2). 
Finally, in the analysis of the results of semi-static and dynamic 
postural control, it was not possible to establish differences bet-
ween the groups and moments evaluated, nor was it possible to 
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establish interactions between the analyses (Table 3). Although 
not significantly different, it can be noted that in group 2 the 
values are consistently better than in group 1.

DISCUSSION

Although greater trochanteric pain syndrome (GTPS) is com-
mon and painful in adult women, there is no consensus on 
conservative treatment, since the literature does not yet esta-
blish which are the best exercises or therapeutic resources. More 
studies are needed with better methodologies and a higher level 
of scientific evidence to conclude on the best management3. To 
contribute to the literature, the present study was the first rando-
mized clinical trial to evaluate and treat women with GTPS. The 
results established those exercises to increase strength only for the 
hip and exercises to increase strength of the hip and core muscles 
(abdominal muscles) improved pain and functional capacity but 
did not change postural control.
The use of exercises for the treatment of tendinopathies and 
chronic pain has already been established by other studies7,29. In 
addition, the present results established that performing exercises 
to increase strength for the hip or for the hip and core decreases 
the intensity of pain in a similar way, and this improvement is 
maintained for 12 weeks. These findings also agree with one re-
ference study15, in establishing that exercises performed at home 
are better than corticosteroid injection or repetitive shock wave 
treatment for pain and functionality in GTPS. 
Another research4 demonstrated that an eight-week exercise pro-
gram (14 sessions) together with the guided education of pa-
tients to prevent postures that overloaded the tendon, resulted 
in better pain scores and better patient satisfaction when compa-

red to a single cortisone steroid injection and the “wait and see” 
approach. The present results also agree with other authors30, 
who recommend the execution of abdominal core stabilization 
exercises from the initial acute phase of GTPS rehabilitation, 
and a reference study27, which pointed out that activation of 
the abdominal core muscles increases the recruitment of the hip 
muscles during the exercises. Furthermore, the authors27 suggest 
adding the activation of the abdominal core to the rehabilitation 
of the lower limbs, since it can increase the therapeutic effects of 
exercises to increase hip muscle strength.
The Consensus of the 2019 International Scientific Symposium 
on Tendinopathy points out that the impact of lower limb ten-
dinopathies should be measured by validated instruments that 
can capture domains, such as functional capacity, participation 
in life activities, psychological factors, and disability through 
patient-reported outcome measures (PROMs)31. The Victorian 
Institute of Sport Assessment (VISA) questionnaires were recom-
mended by the 2019 consensus statement32 and are used globally 
in research and clinical practice to assess symptom severity and 
functional disability. For participants with GTPS in the present 
study, the VISA-G questionnaire established reference values, 
with an average score of 53.5 and 57.4 points found in the initial 
evaluation (for G1 and G2, respectively), similar to that presen-
ted by other authors: 55 points29, 59.9 points4, and 61 points33. 
These studies showed that the two exercise protocols improved 
the functional capacity assessed by the VISA-G and that this 
improvement was greater after 12 weeks. It was evidenced that 
initially, women with GTPS were not able to perform day-to-day 
activities and did not perform any type of physical activity, while 
after the intervention, the women were able to perform these ac-
tivities. These results were confirmed by study15, demonstrating 

Table 3. Semi-static and dynamic postural control of women with GTPS submitted to strengthening of the hip muscles (G1) and strengthening 
exercises of the hip and CORE muscles (G2).

Variables Groups Effect size* Two-way ANOVA 

Group 1 Group 1
IC 95%

Group 2 Group 2
IC 95%

Group 
1

Group 
2

Group Time Interaction

S
em

i-
st

at
ic

  
p

os
tu

ra
l c

on
tr

ol

COP Area PRE
POST

13.13 (6.94)
14.08 (12.36)

8.71 – 17.54
6.22 – 21.94

23.84 (15.23)
17.82 (8.19)

14.16 – 33.51
12.61 – 23.02

0.09 0.51 0.274 0.291 0.181

Follow-Up 22.37 (16.44) 11.93 – 32.82 17.79 (11.46) 12.51 – 27.07

AP 
Amplitude 

PRE
POST
Follow-Up

4.79 (1.30)
4.56 (1.80)
5.16 (1.54)

3.96 – 5.62
3.41 – 5.70
4.17 – 6.14

5.96 (2.22)
5.37 (1.14)
5.54 (1.58)

4.54 – 7.37
4.64 – 6.10
4.53 – 6.54

0.14 0.35 0.081 0.587 0.757

ML 
Amplitude 

PRE
POST
Follow-Up

5.25 (1.98)
5.33 (3.15)
6.47 (2.53)

3.99 – 6.50
3.32 – 7.33
4.86 – 8.07

7.43 (3.36)
6.43(2.02)
6.71 (2.53)

5.29 – 9.57
5.14 – 7.71
5.09 – 8.32

0.03 0.37 0.134 0.630 0.493

D
yn

am
ic

  
p

os
tu

ra
l c

on
tr

ol

COP Area PRE
POST

22.31 (7.62)
27.63 (12.09)

17.47 – 27.15
19.95 – 35.32

32.11 (16.01)
29.26 (14.75)

21.94 – 42.29
19.89 – 38.64

0.56 0.02 0.276 0.846 0.678

Follow-Up 27.11 (16.31) 16.75 – 37.48 31.00 (23.26) 16.21 – 45.78

AP 
Amplitude 

PRE
POST
Follow-Up

6.92 (1.24)
7.65 (1.89)
7.18 (1.51)

6.14 – 7.71
6.44 – 8.86
6.22 – 8.14

7.28 (1.87)
7.67 (1.96)
6.90 (1.86)

6.09 – 8.46
6.42 – 8.91
5.71 - `8.08

0.49 0.28 0.845 0.359 0.842

ML 
Amplitude 

PRE
POST
Follow-Up

6.57 (3.14)
6.69 (2.87)
6.04 (2.01)

4.57 – 8.57
4.87 – 8.51
4.76 – 7.33

8.37 (3.23)
6.88 (3.44)
7.01 (3.59)

6.32 – 10.43
4.96 – 9.07
4.73 – 9.29

0,003 0.31 0.348 0.597 0,672

Values presented as mean and standard deviation. Differences established through the two-way ANOVA test. * Effect size established between pre and post inter-
vention times. 
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that a home exercise program improved the physical capacity of 
women with GTPS, and by yet another study34, which pointed 
to positive results on functional capacity in GTPS when compa-
ring hormone replacement therapy and exercise. 
The present study also evaluated functional capacity, through 
endurance of the core muscles, using the  Prone Bridge 
test (PBT) and Supine Bridge test (SBT), which present high 
reliability35 and validity23 to evaluate the muscles of the trunk, 
and lower and upper limbs. However, the assessment of the 
length of stay in the ventral plank position (PBT) did not show 
changes between the groups and moments analyzed. It should 
be noted that the results presented by group 2, submitted to 
exercises to increase the strength of the hip and core muscles, 
demonstrated a strong treatment effect, which was expected 
since plank exercises were included in the protocol of this 
group, which could favor the improvement in PBT performan-
ce. In the SBT, group 2 was better at the moment after the 
intervention and at the follow-up. 
It can be highlighted that only the protocol developed in group 
2 allowed the improvement and maintenance of the resistance of 
the hip extensor muscles, evaluated in the SBT, with the mainte-
nance of this resistance for at least 12 weeks. Thus, in agreement 
with other authors22, it is highlighted that PBT and SBT recruit 
the posterior muscles of the trunk and demand an increase in 
the challenge of neuromuscular control while the individual su-
pports the position and develops ctiveity of the posterior muscles 
of the hip, which could contribute to the long stay in the reas-
sessments of group 2.
Postural control was the last variable analyzed in this study 
and did not indicate any differences between the groups and 
assessment moments, which was contrary to the initial hypo-
thesis of this study. The deficit in postural control has already 
been reported in degenerative pathologies of the hip36. Pre-
vious studies37 demonstrated that women with GTPS present 
worse postural control than healthy controls. There are alrea-
dy reports in the literature of a strong association between 
the strength of the hip abductor muscles and the results of 
dynamic postural control38. Thus, it was expected that pro-
tocols with exercises to increase hip and core muscle strength 
could improve the results of postural control, but this effect 
was not verified. However, it is possible that four weeks was 
not long enough to achieve noticeable changes. In addition, 
since postural control is multifactorial, several aspects may 
have influenced the present results.  
The study has limitations. The duration of the protocol and fol-
low-up could be longer, with 8 or 12 weeks of intervention, as 
more sessions of physiotherapy could lead to better or more con-
sistent results. Future studies with exercises should include “Pa-
tient Education”, to avoid postures that could harm their condi-
tion by overloading the abductor tendons, which may have been 
a confounding factor. In addition, as a clinical contribution, this 
study provided evidence that performing exercises to increase 
strength for the hip and/or hip + core improve pain and functio-
nal capacity in women with GTSD, which directs the pathway 
to rehabilitation in this syndrome and should be implemented in 
rehabilitation protocols.

CONCLUSION 

It can be concluded that both exercise protocols for increasing 
the strength of the hip and CORE muscles, for four weeks, re-
sulted in significant improvements in the pain and functional 
capacity of women with GTPS, that when the exercise protocol 
is directed to the CORE, there is an improvement in the result 
of muscular endurance in the SBT, and that the interventions do 
not alter the postural control of women with GTPS. 
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Attachment 1. Description of the exercise protocol for strengthening 
the hip muscles

PHASE I: (sessions 1 to 4)

Active exercise without weight bearing (standing) for hip abduc-
tors, adductors, flexors, and extensors: standing, holding on a 
parallel bar to maintain balance, the participant performed the 
hip abduction movement, keeping the knee in full extension and 
without trunk inclination. With each set of repetitions, the par-
ticipant alternated the limb that performed the exercise to avoid 
fatigue in the support limb. After the abductors, they performed 
the same for adductors, flexors, and hip extensors. 

Hip extension exercise in four supports: this exercise was per-
formed without weight, only with the resistance of the lower 
limb. The participant started in the position of four supports on 
a board, with the hip and knee flexed at 90°, which was maintai-
ned while extending the hip until the femur was aligned with the 
axis of the body, taking care that the lumbar spine remained in 
a neutral position. The participant then returned to the starting 
position.

Hip abduction exercise on four supports (“hydrant”): this exer-
cise is similar to the previous one, with the difference that the 
movement performed was hip abduction. Starting from the same 
starting position, the participant abducted the hip as far as pos-
sible, keeping the knee at 90° of flexion.

Oyster Exercise27: starting from the initial position in lateral de-
cubitus, with the hips flexed at 45° and knees flexed at 90°, the 
participant abducted and externally rotated the hip of the upper 
limb while maintaining contact between the ankles.

Hip abduction exercise in lateral decubitus: Performed without 
weight, only with the resistance of the limb weight. The initial 
position was in lateral decubitus, lower limb bent at 45° in both 
hip and knee, to ensure stability, while the other was kept at 
all times with the hip and knee at 0° of flexion. The limb to be 
exercised was abducted to a height that was comfortable for the 
participant, taking care that the trunk did not rotate27.
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Hip extension exercise in the prone position: Performed without 
weight. Starting from the prone position, with the knee flexed at 90°, 
the participant extended the hip until the knee detached from the 
stretcher, avoiding alteration in the positioning of the lumbar spine.

PHASE II: (sessions 5 to 8)

Hip abduction exercise in lateral decubitus: Performed with resis-
tance applied by theraband around the knees. In lateral decubitus, 
extended lower limbs, the participant abducted the hip until the 
femur formed a 30-degree angle with the support limb. On the first 
day of this exercise, the physiotherapist, using a goniometer, in-
formed the distance that the participant should reach between the 
lower limbs for the pattern to be followed.

Progressive resistance exercise for hip abductors, adductors, flex-
ors, and extenders with standing theraband: the participant stood, 
with an upper limb supported on the bar, and performed the move-
ments against the resistance of the theraband (positioned around 
the ankles), moving the limb until the force performed was within 
the stipulated pattern (between 5 and 7 on the Borg scale).

Sidewalk with theraband positioned at the ankle joint: the partici-
pant performed the sidewalk, taking steps with the abduction of 
one limb and adduction of the other, in a straight line, against the 
resistance of the theraband stuck around the ankles. 

Squat exercise: the participant remained standing, with their back 
resting on the wall, and performed the squat until the hip aligned 
with the knee. While returning, the participant was instructed not to 
detach the pelvis from the wall.

Forward exercise: the initial position was standing, hands resting on 
the waist, with feet parallel. The participant advanced one step with 
one of the lower limbs, flexed the knees until the knee supported in 
front presented 90 degrees of flexion, and then return to the initial 
position.

Step-down exercise: The starting position was parallel feet on one 
step. The participant lowered one of the lower limbs, until touching 
the ground, and returned to the initial position. 

Attachment 2. Strengthening and resistance exercises for the core 
muscles

PHASE I: (sessions 1 to 4)

Exercise for contraction of the transverse abdomen: the partici-
pant was lying in dorsal decubitus, with hips and knees flexed at 
45 degrees, and feet resting on the stretcher. They were instructed 
to perform contraction of the transverse muscle of the abdomen 
(“push your belly button toward your back”) and then relax.

Bridge exercise: starting from the same initial position as the previ-
ous exercise. The participant was instructed to lift the pelvis until it 
aligned with the knees and shoulders. Three repetitions were per-
formed, up to the maximum length of stay.

Plank exercise: the initial position was the prone position on the 
mat. The participant was instructed to support the weight of their 
body on the elbows, which were supported and aligned below the 
shoulders. Three repetitions were performed, up to the maximum 
length of stay.

PHASE II: (sessions 5 to 8)

Side bridge exercise: the participant was lying in the supine posi-
tion, with hips and knees bent at 45 degrees, and feet resting on the 
stretcher. They were instructed to lift the pelvis until it aligned with 
the knees and shoulders and then extend one of the knees until the 
lower limb was completely aligned with the trunk. The participant 
performed three repetitions with each lower limb, up to the maxi-
mum time they could remain in the position.

Plank exercise: the initial position was in prone position on the mat, 
the participant was instructed to support the weight of their body 
on the elbows, which were supported and aligned below the shoul-
ders. The participant was required to extend one of the hips until 
the foot was aligned at the hip. Three repetitions were performed 
with each lower limb, up to the maximum length of stay.

Side plank exercise: Starting from the lateral decubitus, the partici-
pant was required to support the weight of their body on one of the 
upper limbs and on the feet, which were supported on the stretcher, 
one in front of the other. The participant kept the body aligned, and 
performed 3 repetitions for each side. 
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