
 

 

EFFECTS OF KINESIOTAPING IN COMBINATION WITH MUSCLE ENERGY 1 

TECHNIQUE AND STATIC STRETCHING OF HIP FLEXORS ON PAIN, ROM, 2 

AND FUNCTIONAL STATUS IN A PATIENT WITH ANTERIOR INNOMINATE 3 

ROTATION DYSFUNCTION- A CASE STUDY. 4 

 5 

  6 

 7 

ABSTRACT : 8 

 9 

Background: The pain in and around the sacroiliac joint is known as sacroiliac joint 10 

dysfunction (SIJD), and it is generally brought on by improper biomechanics or a 11 

biomechanical problem with or without a history of trauma. Improper movement of the ilium 12 

around the sacrum and improper function of SIJ structures such as ligaments, muscles, and 13 

capsules cause pain in the SI joint. One kind of sacroiliac joint dysfunction is anterior 14 

innominate rotation dysfunction, which happens when the anterior superior iliac spine moves 15 

anteriorly and inferiorly in relation to the contralateral landmark. In order to alleviate 16 

discomfort, enhance range of motion, and improve functional status in patients with anterior 17 

innominate rotation dysfunction, this case study investigates the use of Kinesiotaping in 18 

conjunction with Muscle Energy Technique and static stretching of hip flexors. 19 

Study design: A case study  20 

Case description: This case study describes the physical therapy intervention given for 21 

28year- old female with Anterior innominate rotation dysfunction.  22 

Result: The patient attended 2 weeks of physical therapy intervention and 4 weeks of home 23 

exercise program.  At the end of the 2 weeks there was reduction in pain, improvement in 24 

Range of motion and functional status of the patient.  25 

Conclusion: This study concludes that Kinesio taping in combination with muscle energy 26 

technique and static stretching of hip flexors is effective in reducing pain and improving 27 

ROM and functional status of the patient with Anterior innominate rotation dysfunction.   28 

Keywords: Anterior innominate rotation dysfunction, Kinesio taping, Muscle energy 29 

technique, Static stretching 30 

 31 
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 34 

INTRODUCTION  35 

Sacroiliac joint dysfunction (SIJD) refers to pain or discomfort around the sacroiliac joint, 36 

which is commonly associated with changes in its normal biomechanics rather than a history 37 

of major trauma. Altered movement between the joint surfaces, either excessive movement 38 



 

 

(hypermobility) or restricted movement (hypomobility), may affect the normal function of the 39 

joint and contribute to pain in the sacroiliac region.¹Individuals with mechanical SIJD 40 

commonly experience a dull, aching pain around the lower back and sacroiliac region, 41 

usually on one side. In most cases, the pain does not extend below the knee, although it may 42 

sometimes be felt in the buttock, groin, or back of the thigh. Certain daily activities, including 43 

prolonged sitting, bending, lifting, getting up from a chair, and climbing stairs, may increase 44 

the intensity of the pain.²The sacroiliac joint forms a connection between the lumbar spine 45 

and the pelvis. Although it allows only a small amount of movement, it has an important role 46 

in transferring loads between the upper body and lower limbs. Because of this function, any 47 

alteration in its normal movement or load distribution may contribute to pain in the lower 48 

back and pelvic region.¹SIJD is considered to be a relatively common contributor to low back 49 

pain, with its prevalence reported to range between 13% and 30% among individuals 50 

presenting with low back pain.¹ It is also reported more frequently in women than in men. 51 

Studies suggest that women may be three to four times more likely to experience SIJD than 52 

men, and the condition may affect up to 30% of women presenting with low back pain. 53 

Increased body weight is another factor that may contribute to SIJD, as it can influence load 54 

distribution and lumbopelvic muscle function, potentially resulting in pain and stiffness.³A 55 

cross-sectional study conducted in 2020 examined the occurrence of SIJD among individuals 56 

diagnosed with lumbar disc herniation. The study included 234 participants and found a 57 

considerable occurrence of SIJD, with right-sided involvement reported more frequently than 58 

left-sided involvement.¹ 59 

Pelvic asymmetry is a common finding associated with sacroiliac joint dysfunction (SIJD). It 60 
is frequently observed in individuals involved in activities that require repetitive lifting, 61 

twisting, and unilateral loading, such as racket sports, where repeated shear and torsional 62 
forces are placed on the pelvis.⁸ Athletes participating in sports such as football, basketball, 63 
powerlifting, gymnastics, golf, cross-country skiing, and rowing may be at greater risk of 64 

developing low back discomfort related to SIJD.² 65 

Several factors may contribute to the development of SIJD, including sudden or repetitive 66 
heavy lifting, muscular or soft-tissue injuries, pelvic fractures, previous lumbar or 67 
lumbosacral fusion, pregnancy, spondyloarthropathies, osteoarthritis, scoliosis, leg-length 68 

discrepancy, rheumatoid arthritis, inflammatory bowel disease, and other autoimmune 69 
disorders.² Other recognized risk factors include previous lumbar fusion, lumbar spinal 70 
stenosis, obesity, leg-length asymmetry, prolonged participation in sports, pregnancy, and 71 
abnormal gait patterns.² 72 

There are five different types of SIJD: Anterior innominate rotation dysfunction, posterior 73 

innominate rotation dysfunction, sacral torsion, down slip and up slip. The condition known 74 

as AIRD occurs when the anterior superior iliac spine moves anteriorly and inferiorly relative 75 

to the contralateral landmark.In AIRD, innominate bone moves anteriorly on the sacrum 76 

which is in counter nutation. When standing, the line of gravity passes posterior to the hip 77 

joint, allowing the dorsal parts of the pelvis to support the body weight. When the line of 78 

gravity shifts ventrally, the ilium rotates anteriorly, resulting in dysfunction
10

. There is 79 

inhibition of gluteus maximus which alter its stabilizing effect on pelvis so at some point in 80 

weight bearing during ambulation, the pelvis no longer maintains its neutral function. The 81 

gluteus maximus must be properly activated to maintain pelvis stability.
3
 The anterior 82 

superior iliac spine may experience anterior- inferior rotation force due to a tight rectus 83 



 

 

femoris
5.

AIRD can be unilateral or bilateral, unbalance hip flexors, hip extensors and abdominal 84 

muscles results in unilateral AIRD
1 85 

 86 

                                                        Anteriorinnominaterotation 87 

 88 

This dysfunction can be identified through various methods such as inspection, history, 89 

palpation, and diagnosed by using motion test.
9
 The following pain provocation tests are used 90 

to identify SIJD: Patrick test/ faber test, Gaenslen’s test, Thigh thrust test, compression test, 91 

distraction test and sacral thrust test. Patrick test differentiates between SIJD and hip 92 

pathology.
10

 In order to provide a definitive diagnosis of AIRD, the Gillet test/ stork test, 93 

standing flexion test, sitting flexion test and supine to sit test are conducted.
3 

94 

Conservative treatment has been utilized for many years to treat variety of musculoskeletal 95 

condition. Treatment option for SIJD include Manual therapy technique such as 96 

manipulation, Kinesio taping, muscle energy technique, Mckenzie, Maitland’s mobilization 97 

and Mulligan’s mobilization.
8
 98 

Kinesio taping is a non-invasive technique that has become increasingly popular in recent 99 
years for managing musculoskeletal pain and functional limitations. It is believed to support 100 

neuromuscular re-education, reduce pain and inflammation, improve blood circulation, 101 
prevent further injury, and promote faster recovery.³ Kinesio taping may also enhance the 102 
activity of the muscles beneath the skin, improve the strength of weak muscles, and help 103 
restore normal muscle function. In addition, the tape stimulates cutaneous mechanoreceptors 104 
through contact with the skin. This sensory stimulation may produce a reflex response in the 105 

underlying muscles, potentially lowering the threshold required for motor-unit recruitment 106 
and thereby improving muscle activation. 107 

Muscle energy technique is a modern treatment for joint dysfunction. This method indirectly 108 

treats joint dysfunction by applying an isometric muscle contraction against an external 109 

counter- force through the force exerted by the muscle.6 This technique has reported in 110 

multiple studies to have beneficial results in reducing disability and pain among patient with 111 

SIJD.
4 112 

Static stretching is a passive technique to relax and lengthen the muscle. One of the hip 113 

flexors that crosses the pelvis is the iliopsoas. Theoretically, the neuromuscular recruitment 114 



 

 

of the gluteus maximus will be decreased by the short hip flexor. As a result, excessive hip 115 

flexor activation will block the gluteus maximus and increase reliance on secondary extensors 116 

like the hamstring, a phenomenon known as synergistic dominance. In addition to being 117 

essential for iliopsoas extensibility, static stretching of hip flexor also indirectly recruits the 118 

gluteus maximus.
3 119 

According to the previous studies, Kinesio taping, MET and Static stretching of hip flexors 120 

has demonstrated benefit in treating the condition AIRD but there is limited evidence on the 121 

combined effectiveness. Hence, the purpose of the study was to determine the combined 122 

effectiveness of Kinesio taping , MET and static stretching of hip flexors in reducing pain and 123 

improving ROM and functional status in patient with AIRD 124 

 125 

CASE DESCRIPTION  126 

Patient history/subjective finding  127 

A 28-year-old female patient with a history of chronic pain in anterior aspect of hip since 2 128 

years (2022) started experiencing pain in her hip/ groin region while exercising in the gym 129 

especially lower body exercise and also while performing hip mobility exercises which 130 

involves hip rotations. Pain was gradual on onset. Pinching and pulling type of pain was 131 

present on both the side where right was more than left. Patient self-performed stretching and 132 

mobility exercises often in the gym but didn’t see any improvement in pain. Patient is now 133 

expecting a reduction in pain in the groin and also improvement in her hip movements. So, 134 

she visited Physiotherapy Centre for the management of her pain and improvement of her 135 

functional status.  136 

 137 

CASE ASSESSMENT  138 

The height of the patient was 157 cm and the weight was 72 kg. The body mass index (BMI) 139 

of the patient is 29 (heavily built).  140 

ON OBSERVATION:  141 

ANTERIOR VIEW: It was noted that the patient had slight cubital valgus, a slight anterior 142 

drop of the right pelvis, genu valgum that was more in the left knee as compared to the right 143 

knee, and pronated feet were observed.  144 

POSTERIOR VIEW: Genu valgum and calcaneovalgus were noted on both sides.  145 

LATERAL VIEW: It was noted that the patient had increased lumbar lordosis, anterior pelvic 146 

tilt, and hyperextended knee joints.   147 

 ON EXAMINATION  148 

Pain was assessed using NPRS, which is shown in Table No. 2; ROM for hip flexion, 149 

extension, abduction, adduction, internal rotation, and external rotation, are shown in Table 150 

No. 1; and MMT for hip flexors, extensors, abductors, adductors, internal rotators, and 151 

external rotators are shown in Table No. 3. Also, muscle length testing for the iliopsoas and 152 

rectus femoris was done by using the Thomas test and Kendell test, which is shown in the 153 



 

 

picture below. The Ely test was also done, which confirmed rectus femoris tightness. Four of 154 

the tests that were initially performed—the distraction test, compression test, sacral thrust 155 

test, FABER/Patrick's test, thigh thrust test, and Gaenslen's test—came back positive, 156 

indicating SI joint dysfunction. The Gillet/Stork test, standing flexion test, sitting flexion test, 157 

and Supine to Sit test were then performed in order to make a conclusive diagnosis of AIRD. 158 

Table1-ROMexaminationofhipjoint(pre-assessment) 159 

 160 

 161 

Table2-NPRS 162 

 163 

 164 

Table3-MMT 165 
 166 

Hip muscles Right Left 

Flexors 4+ 4+ 
Extensors 3+ 4 
Abductors 3+ 4 
Adductors 4+ 4+ 

Int. rotators 3+ 4 
Ext. rotators 3+ 4 

 167 

 168 

DSIJQscore:24/100(higherthescoregreateristhedisability) 169 

 170 

Musclelengthtesting 171 

 ThomasTest 172 

Reducediliopsoasmusclelength(Rt<Lt) 173 

 Kendalltest 174 

Reducedrectusfemorislength(Lt<Rt)175 

Hip joint Right Left 

Flexion 0-105
0
 0-110

0
 

Extension 0-7
0
 0-10

0
 

Abduction 0-35
0
 0-37

0
 

Adduction 0-27
0
 0-28

0
 

Int. rotation 0-30
0
 0-30

0
 

Ext. rotation 0-35
0
 0-35

0
 

NPRS Atrest OnActivity 

3/10 9/10 



 

 

EVALUATION/ DIAGNOSIS  176 

The diagnosis concludes Rt. Anterior Innominate Rotation Dysfunction.  177 

 178 

METHODOLOGY  179 

 180 

 Total study duration: 1.5 months 181 
 Number of subjects: 1  182 
 Study design: case study  183 
 Subject source: Aditya College of Physiotherapy 184 
 Duration of treatment: 2 weeks 185 
 Material used: posture grid, goniometer, Kinesio tape, scissor, treatment couch  186 

 187 

 188 

PROCEDURE  189 

 190 

This case study took place at Aditya College of Physiotherapy. The study was explained to the subject 191 

and consent was obtained before starting the intervention. The duration of the treatment was 2 weeks. 192 

During this period, participants received Kinesio taping in addition to MET and static stretching of hip 193 

flexors. She attended 3 sessions of Kinesio taping, MET, and static stretching of hip flexors per week 194 

for 2 weeks. She was also instructed to follow a four-week home exercise regimen that included 195 

lumbopelvic stabilization exercises, beginning on the day of treatment. Post intervention, assessment for 196 

pain, ROM of the hip joint, and functional status was done after 2 weeks. After a month, a follow-up on 197 

functional status was conducted using Denver sacroiliac joint questionnaire (DSIJQ).  198 

 199 

 200 

INTERVENTION  201 

The goals were set before the treatment.  202 

GOALS:  203 

• To reduce pain. 204 

• To improve the flexibility of tight muscles.  205 

• Improve the performance while doing hip joint exercises (in the gym).   206 

 207 

 208 

The intervention in this study involved the application of Kinesio tape, MET, and static stretching of the 209 

hip flexox and a series of home exercise programs, which included lumbopelvic stabilization exercises. 210 

The intervention was carried out for 2 weeks, where Kinesio taping, MET and static stretching were 211 

done 3 times a week. Additionally, a 1-month home exercise program was taught to the patient. 212 



 

 

 213 

APPLICATIONOFKINESIOTAPE: 214 

 215 

The first stripe of tape was placed over the external oblique muscle, starting in the inguinal area and 216 

ending on the spinous process of the thoracic vertebrae 12 by applying roughly 50% 217 

oftension.ThesecondtapestripethatstartedattheASISwaspulledoverthePSISbyapplying roughly 75% of 218 

the available tension. In order to prevent discomfort while applying the tape, thepatientwasside-219 

lying,andherpelviswaskeptintheposteriorpelvictiltposture.Whilethe patientwasinahook-220 

lyingposition,thethirdstripoftapewaspulledovertherectusabdominis with roughly 50% of the tension, 221 

starting close to the pubic symphysis and ending on the xiphoid process and fifth to sixth costal 222 

cartilage.
8
 The tape application direction is indicated by the arrow in the figures. The Kinesio taping was 223 

done three times a week for a duration of 2 weeks 224 

 225 

 226 

Figure7:ApplicationofKinesiotaping. 227 

a) Applicationofkinesiology tapeforthe EOmuscle 228 

b) Applicationofkinesiologytapefrom theASIS tothePSIS 229 

c) Applicationofkinesiology tapeforboth RAmuscles 230 



 

 

Table4:Exerciseprotocolforthepatient 231 
 232 
 233 

 234 

Exercises Descriptions Dosages 

MET The patient lying on her back. The therapist stood 

beside the patient’s side to be treated at the waist 

level. The patient’s leg and hip were flexed and 

brought over the edge of the couch. The gluteus 

maximuswassqueezedinordertobringtheanterior 

innominateback.Thepatient’skneeshouldbeonthe 

therapist’s shoulder, and the patient should be 

encouragedtoextend(20%ofmusclecontraction)as 

the therapist resists, holding the contraction for 10 

seconds before releasing it and flexing further. This 

processiscarriedout3times.Thetherapistincreased its 

flexion, causing posterior iliac rotation, until the 

restriction barrier was observed by looking at the 

movement of the pelvis after the resistance barrier 

was overcome. 

 (10 sec 

hold×5 rep) 

 2setsper 

session 

 3sessions 

per week 

Static 

stretching 

Thepatientwasaskedtoliein aproneposition.The 

therapistwasstandingclosetothepatient’ssidethat 

wasaffected.Tostabilizethepelvis,thetherapistput 

onehandonthebuttock.Then,usingtheotherhand, 

carefully bend and lift the thigh for a low-intensity 

stretch that lasted for 30-second. This was done 5 

times with a 15 seconds break in between. 

 (30 sec 

hold×5 rep) 

 3sessions 

per week 



 

 

 

Fig8:METforgluteusmaximusandcorrectingAIRD in a 

supine lying position 

 

Fig9:Staticstretchingfor hipflexors inapronelying posi
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RESULTS  

 

A 28-year-old female patient with Rt. anterior innominate rotation dysfunction was treated with Kinesio 

taping, MET, and static stretching of hip flexors. Additionally, a home exercise program that included 

lumbopelvic stabilization exercises was taught during the course of the treatment. Before starting the 

intervention, the patient was thoroughly assessed for pain, ROM of the hip joint, MMT of hip muscles, 

and functional status. NPRS was used for evaluating pain, MMT and goniometry were used for 

assessing muscle strength and ROM, respectively. Also, Denver sacroiliac joint questionnaire was used 

for assessing the functional status of the patient.   

During pre-assessment, NPRS scores were 3/10 (at rest) and 9/10 (on activity). Hip ROM was reduced, 

where right hip extension was significantly impacted and MMT of hip muscles showed a decrease in 

muscle strength. After the pre-assessment, the patient was provided with Kinesio taping, MET, and 

static stretching of hip flexors 3 times a week for 2 weeks and a home exercise program for 4 weeks. 

After completion of 2 weeks of treatment, the patient was reassessed. Hence, post-assessment shows an 

NPRS score of 1/10 (at rest) and 4/10 (on activity), ROM of the hip joint was improved as shown in 

table 5, and muscle strength was also improved, which is shown in table 7. Improvement in functional 

status was also noted as measured using Denver sacroiliac joint questionnaire (DSIJQ). Additionally, 

follow-up on functional status using DSIJQ was conducted after 4 weeks, which also showed significant 

improvement in the functional status of the patient.  

Hence, all the pre-test and post-test examinations show the improvement at the end of 2 weeks of 

treatment sessions. 

 

 

Table5:ROMofhipjoint 

 

Jointrange Pre-treatment Post(after2 weeks) 

Hipjoint Rt. Lt. Rt. Lt. 

Flexion 0-105
o
 0-110

o
 0-115

o
 0-120

o
 

Extension 0-7
o
 0-10

o
 0-13

o
 0-15

o
 

Abduction 0-35
o
 0-37

o
 0-38

o
 0-40

o
 

Adduction 0-27
o
 0-28

o
 0-30

o
 0-30

o
 

Int. rotation 0-30
0
 0-30

o
 0-35

o
 0-35

o
 

Ext. rotation 0-35
o
 0-35

o
 0-40

o
 0-40

o
 

 

Table6:NPRS 

 

NPRS Pre-treatment Post(after2 weeks) 

Atrest 3/10 1/10 

On activity 9/10 4/10 
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Table7:ManualMuscleTesting(MMT) 

 

HipMuscles Pre-treatment Post(after2 weeks) 

Rt. Lt. Rt. Lt. 

Flexors 4+ 4+ 5 5 

Extensors 3+ 4 4+ 4+ 

Abductors 3+ 4 4+ 4+ 

Adductors 4+ 4+ 5 5 

Int. rotators 3+ 4 4+ 4+ 

Ext. rotators 3+ 4 4+ 4+ 

 

Table8:DenverSacroiliacJointQuestionnaire(DSIJQ) 

 

DSIJQ Pretreatment Post(after2 weeks) After4 weeks 

Score 24/100 12/100 2/100 
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DISCUSSION  

 

This case study aimed to assess the effects of Kinesio taping, MET, and static stretching of hip flexors 

in reducing pain and improving the ROM and functional status of a patient with AIRD. Prognostic 

studies on the efficacy of combining all of these methods for AIRD are currently lacking. Thus, this 

case study examines the application of these techniques, outlining the intervention strategies used and 

their impact on her condition.  

The duration of the present study was 2 weeks, and 3 sessions of Kinesio taping, MET, and static 

stretching of hip flexors were given. The pre- and post-assessments were done before and after 

interventions, respectively. The post-assessment data showed a reduction in pain and improvement in 

ROM and functional status of the patient.  

During initial assessments, it was noted that the patient had AIRD along with tight hip flexors and 

weak hip extensors. Theoretically, the hip flexor’s short length will decrease the gluteus maximus 

neuromuscular recruitment; hence, the gluteus maximus will therefore be inhibited by excessive hip 

flexor activity (Farwa Asad et al., 2021). Also, according to Shafeeakhalaf et al. (2023), individuals 

with sacroiliac joint dysfunction display abnormal gluteus maximus recruitment when doing weight-

bearing activities. The compressive strength across the SI joint is increased by the gluteus maximus 

activation.  

Ashraf Vaseghnia et al. (2019) conducted a study on the therapeutic effects of MET on sacroiliac 

dysfunction. In this study he concluded that MET can be used to reduce pain and correct sacroiliac 

joint disorders by considering the kind of dysfunction and the direction of the corrective technique. 

This study also correlates with the current study where MET was given to the patient to activate the 

gluteus maximus, which helps to counter the anterior rotation by producing a posterior force on the 

innominate.  

According to Shafeeakhalaf et al. (2023), MET + KT can be used to not only alleviate pain but also 

correct anterior innominate rotation dysfunction. With reference to this study, our study used Kinesio 

tape in order to reduce pain perception, facilitate the rectus abdominis and external oblique muscles, 

and provide mechanical support to the Sacroiliac joint by restricting anterior tilt of the innominate. 

Likewise, MET was used to strengthen the weak gluteus maximus to re-establish muscle balance 

around the pelvis to promote pelvic realignment 

A study conducted by Aditya Vaidya et al. (2019) concluded that both MET and Mulligan 

mobilization are effective in treatingAIRD, but when compared with each other, MET was 

moreeffectivethanMulliganmobilization.ThecurrentstudyalsousesMETtofacilitateweak gluteus 

maximus to restore muscle balance around the pelvis and also counters the anterior rotation by 

providing a posterior force on the innominate. In this case, MET assists through pelvic realignment 

and stabilization. 

Post-isometricrelaxationofthegluteusmaximusandstaticstretchingshowedimprovementin pain and      

functional status in patients with anterior innominate rotation dysfunction, Farwa 

Asadetal.(2021),With referencetothisstudy,ourstudyusedstaticstretchingofhipflexors to relieve the 

anterior rotational force on the pelvis and allow the ilium to return to a more neutral position. Also 

stretching of hip flexors helps to reduce gluteus maximus inhibition allowing better gluteus maximus 

recruitment which helps posteriorly rotate the ilium. Moreover, the lumbopelvic stabilization exercises 
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had provided the additional effects to the treatment outcome in reducing pain and disability and 

increasing the strength in the patient with SI joint dysfunction, Faryal Zaidi et al. (2020). 

 

Some limitations were also noted in this study, which include small sample size and shorter follow-up 

period. Additionally, the intervention period was brief, making it impossible to assess long-term 

effects. Future research should employ larger sample sizes, longer study durations, and further follow-

up periods in order to validate the case study’s findings. 

 

CONCLUSION  

This case study concludes that Kinesio taping in combination with Muscle energy technique and static 

stretching of hip flexors is beneficial in reducing pain and improving range of motion and functional 

status in patients with Anterior innominate rotation dysfunction.  
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