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Abstract
Introduction: Rotational movements of the trunk and pelvis are visible during activities of daily living. To date, no researchers 
have assessed the reliability of any test used to examine rotational mobility of the lower trunk-pelvis complex. The aim of the 
study was to assess the reliability of the Trunk-Pelvis-Hip Angle test. 

Materials and Methods: The study included healthy 41 adolescents aged 12-15. Measurements were performed by three expe-
rienced physiotherapists.

Results: Reliability was excellent for three observers. Intraclass correlation coefficient ranged from 0.894 to 0.938 for intraob-
server reliability. The interobserver intraclass correlation coefficient ranged from 0.888 to 0.900. 

Conclusion: The Trunk-Pelvis-Hip Angle test is a reliable measurement and may be used for examining the range of the lower 
trunk-pelvis rotation in adolescents. The test provides a new possibility in diagnosing the musculoskeletal system. 
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Abbreviations
TPHA test	 :		  Trunk-Pelvis-Hip Angle test

TPHA left	 :		  Trunk-Pelvis-Hip Angle test on the left side of the body

TPHA right	 :		  Trunk-Pelvis-Hip Angle test on the right side of the body

Introduction
Rotational movements of the trunk and pelvis are visible 

during activities of daily living, walking and running [1-3]. 
Dysfunctions and deformities of the musculoskeletal system can 
lead to the limitation of rotation. Limitations of the range of rotational 
mobility of the spine were noted, inter alia, in individuals with low 
back pain syndrome [4-6] and in adolescents with scoliosis [7-9]. 
Assessment of the range of motion is one of fundamental aspects of 
physiotherapy that is necessary to plan appropriate interventions. 
Ranges of rotational movements of the spine have been measured 
with the use of a goniometer or inclinometer [10-13]. In the past, 
the reliability of several tests assessing the range of thoracic 
rotation in adults [12,13] and adolescents [14] was examined. To 

date, no researchers have assessed the reliability of any test used 
to examine rotational mobility of the lower trunk-pelvis complex. 
In previous studies, the Trunk-Pelvis-Hip Angle test (TPHA) was 
used to measure the range of lower trunk-pelvis rotation in girls 
with idiopathic scoliosis and in able-bodied girls. A high level of 
repeatability of measurements performed by one researcher has 
been confirmed [9] but the interobserver reliability of the test has 
not been demonstrated so far. The aim of the study was to assess 
the reliability of the TPHA test in healthy adolescents. 

Materials and Methods
The study included healthy 41 participants, 26 girls and 15 

boys (Table 1). Adolescents aged 12-15 with the angle of trunk 
rotation below 5º were qualified for the study. Disorders of the 
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nervous or muscular system, back pain, injuries within the last 12 months prior to the study and an angle of trunk rotation at the level 
of 5º or more were considered as exclusion criteria. Parents of all the participants signed the consent form to take part in the study. The 
study was approved by the Senate Research Ethics Committee of Józef Piłsudski University of Physical Education in Warsaw (SKE 
01-23/2017). 

Gender Age (years) ±SD Weight (kg) ±SD Height (cm) ±SD BMI ±SD

Females 12.0 ± 0.7 44.2 ± 7.1 157.3 ± 7.4 17.8 ± 1.9

Males 14.7 ± 0.8 61.7 ± 16.1 169.7 ± 6.6 21.2 ± 4.6

Table 1: Gender, age, weight, height and BMI of the study group - mean values and standard deviation.

The research was carried out during body posture screening tests in the lower - secondary school. Measurements were performed 
by three experienced physiotherapists. TPHA test [9] conducted with the use of a Rippstein’s plurimeter (Rippstein, Switzerland) was 
applied to measure the range of the lower trunk-pelvis rotation (Figure 1). Prior to the study, the physiotherapists had undergone training 
regarding the performance of TPHA test. 

 

 (A)                                                                                   (B)

Figure 1: Trunk-Pelvis-Hip Angle (TPHA) test: (A): The lower trunk-pelvis rotation to the left; (B): The lower trunk-pelvis rotation to the right. 
Limitation of the lower trunk-pelvis rotation to the right. 

Physiotherapists performed the test independently, twice in each of the study participants in two separate rounds with about 20-
30-minute intervals. They were blinded to their previous measurements and the measurements of the other two examiners. Statistical 
analysis was performed with the use of ANOVA Intraclass and Interclass Correlation Coefficient (ICC) for dependent groups, IBM SPSS 
Statistics version 20. The repeatability of the two measurements performed by each therapist was evaluated. In addition, the results of 
the measurements obtained by each of the three therapists were analysed. The following criteria were taken into account: the coefficient 
value lower than 0.40 - poor reliability, between 0.40 and 0.59 - fair reliability, between 0.60 and 0.74 - good reliability, between 0.75 
and 1.00 - excellent reliability [15].  

Results
Both the intraobserver and interobserver ICC were excellent in two sets for 3 observers. The intraobserver reliability was 0.894 - 

0.938 and the interobserver reliability was 0.888 - 0.900 for the TPHA test (Table 2). 

Test
Intraobserver reliability Interobserver reliability

 Observer ICC 95% confidence interval ICC 95% confidence interval

TPHA left 
Observer 1 0.894 0.810-0.942

0.9 0.840-0.942Observer 2 0.895 0.812-0.943
Observer 3 0.937 0.884-0.966

TPHA right
Observer 1 0.938 0.887-0.966

0.888 0.821-0.934Observer 2 0.914 0.845-0.953
Observer 3 0.914 0.845-0.953

Table 2: Intraobserver and interobserver reliability of the Trunk-Pelvis-Hip Angle test (TPHA left -Trunk-Pelvis-Hip Angle test to the left; TPHA right 
-Trunk-Pelvis-Hip Angle test to the right; ICC- intraclass correlation coefficient).
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(Table 3) presents mean values of the Trunk-Pelvis-Hip Angle test on the left and right side of the body for each of the three 
observers and a mean value of the measurements made by the three observers.

Test
Mean values for each observer Mean values for three observers

Observer Female Male Female Male

TPHA left (º) ±SD
Observer 1 −10.8 ± 4.0 −2.1 ± 9.1

−9.1 ± 4.1 −2.3 ± 8.0Observer 2 −9.4 ± 4.3 −1.7 ± 8.5
Observer 3 −7.0 ± 4.0 −3.1 ± 6.3

TPHA right (º) ±SD
Observer 1 −7.0 ± 5.0 3.1 ± 9.0

−6.8 ± 4.6 2.8 ± 8.3Observer 2 −6.2 ± 4.8 2.0 ± 9.6
Observer 3 −7.2 ± 4.0 3.1 ± 6.3

Table 3: Mean values of Trunk-Pelvis-Hip Angle test (TPHA left -values of Trunk-Pelvis-Hip Angle test to the left; TPHA right -values of Trunk-
Pelvis-Hip Angle test to the right).

Discussion
The main finding of the study was that the Trunk-Pelvis-Hip 

Angle test provides reliable results in able-bodied adolescents. 
Both intraobserver and interobserver reliability results were 
excellent with ICC >0.8. No previous studies have shown reliable 
testing of lower trunk-pelvis rotation in healthy adolescents. 
Stępień, et al. only confirmed the repeatability of the TPHA test 
performed by one researcher in the groups of girls with and without 
idiopathic scoliosis [9]. Our present study revealed intraobserver 
and interobserver reliability of the TPHA test performed by 
three independent physiotherapists. To date, the reliability of 
tests assessing spinal rotation has been evaluated in the group 
of young adults [12,13]. Iveson et al. examined the reliability 
of the Sidelying Thoracic Rotation Measurement (STRM) in 30 
subjects, and then they used the test to assess the ranges of rotation 
in 156 young women and men with various musculoskeletal 
conditions. Excellent reliability of the applied test was revealed 
[12]. Our research also revealed differences between the left-side 
and right-side rotation of lower trunk-pelvis complex in healthy 
adolescents. However, it is difficult to compare these results due to 
the differences between the groups participating in the studies. 

Johnson et al. assessed the reliability of the measurements 
of rotational movements of the thoracic spine in 5 different 
positions performed on 46 healthy adult volunteers. The values of 
rotation measurements were related to the body position during the 
measurement. Good reliability was noted in all the techniques [13]. 
Feijen, et al. evaluated the reliability of the “lumbar-locked rotation 
test” for thoracic spine rotation in 21 adolescent swimmers. They 
revealed good to excellent reliability of the test [14]. All mentioned 
authors measured the rotation of the upper trunk in adults. The 
TPHA test was applied to measure the ranges of lower trunk-pelvis 
rotation. During the TPHA test, the chest was stabilised and lower 
trunk measurements were made, while in other studies a lower part 
of the body was stabilised and the rotation was performed by an 
upper part of the trunk. Due to these differences in methodology, 
the obtained values cannot be compared with the results obtained 
by other researchers.

In our opinion, examining lower trunk-pelvis rotation is 
very important due to the fact that these movements are repeated 

many times in everyday life, e.g. during gait. The measurement 
of rotation in the growth period is also significant taking into 
account the preexistent physiological rotational asymmetry of 
vertebrae in children [16-18]. The asymmetry of spinal rotation 
was also observed in healthy adolescents [9,19]. The disturbed 
rotational pattern is perceived as one of the factors contributing 
to the development of scoliosis [20,21]. The research carried out 
in the past revealed that the ranges of trunk and pelvis rotation in 
girls with idiopathic scoliosis are lower than in the case of girls 
without scoliosis, while the range of rotation decreases together 
with an increase in spinal curvature [7-9]. Perhaps early detection 
of significant differences between the ranges of rotation in children 
will make it possible to implement derotational therapeutic 
interventions which will reduce the risk of scoliosis. However, this 
issue needs further research.

Conclusion
The TPHA test is a reliable measurement and may be 

used for examining the range of the lower trunk-pelvis rotation 
in adolescents. The test provides a new possibility in diagnosing 
the musculoskeletal system and assessing the effectiveness of 
physiotherapy. 

Conflict of Interest
No economic interest or conflict of interest.

References
Crosbie J, Vachalathitib R, Smith R (1997) Patterns of spinal motion 1.	
during walking. Gait Posture 5: 6-12. 

Schache AG, Bennell KL, Blanch PD, Wrigley TV (1999) The coordi-2.	
nated movement of the lumbo-pelvic-hip complex during running: a 
literature review. Gait Posture 10: 30-47. 

Yang YT, Yoshida Y, Hortobágyi T, Suzuki S (2013) Interaction Between 3.	
Thorax, Lumbar, and Pelvis Movements in the Transverse Plane Dur-
ing Gait at Three Velocities. J Appl Biochem 29: 261-269. 

Selles RW, Wagenaar RC, Smit TH, Wuisman PI (2001) Disorders in 4.	
trunk rotation during walking in patients with low back pain: a dynami-
cal systems approach. Clin Biomech 16: 175-181. 

https://www.sciencedirect.com/science/article/pii/S0966636296010661
https://www.sciencedirect.com/science/article/pii/S0966636296010661
https://www.ncbi.nlm.nih.gov/pubmed/10469939
https://www.ncbi.nlm.nih.gov/pubmed/10469939
https://www.ncbi.nlm.nih.gov/pubmed/10469939
https://www.ncbi.nlm.nih.gov/pubmed/22927548
https://www.ncbi.nlm.nih.gov/pubmed/22927548
https://www.ncbi.nlm.nih.gov/pubmed/22927548
https://www.ncbi.nlm.nih.gov/pubmed/?term=Disorders+in+trunk+rotation+during+walking+in+patients+with+low+back+pain%3A+a+dynamical+systems+approach.+Clin+Biomech
https://www.ncbi.nlm.nih.gov/pubmed/?term=Disorders+in+trunk+rotation+during+walking+in+patients+with+low+back+pain%3A+a+dynamical+systems+approach.+Clin+Biomech
https://www.ncbi.nlm.nih.gov/pubmed/?term=Disorders+in+trunk+rotation+during+walking+in+patients+with+low+back+pain%3A+a+dynamical+systems+approach.+Clin+Biomech


Citation: Stępień A, Guzek K, Pałdyna B, Rekowski W (2018) The Trunk-Pelvis-Hip Angle Test is a Reliable Measurement of the Range of the Lower Trunk-Pelvis 
Rotation in Adolescents. J Orthop Ther: JORT-1124. DOI: 10.29011/2575-8241. 001124

4 Volume 2018; Issue 10

J Orthop Ther, an open access journal
ISSN: 2575-8241

Laird RA, Gilbert J, Kent P, Keating JL (2014) Comparing lumbo-pelvic 5.	
kinematics in people with and without back pain: a systematic review 
and meta-analysis. BMC Musculoskeletal Disorders 15: 229. 

Sung PS (2014) A kinematic analysis for shoulder and pelvis coordina-6.	
tion during axial trunk rotation in subjects with and without recurrent 
low back pain. Gait Posture 40: 493-498.

Poussa M, Mellin G (1992) Spinal mobility and posture in adolescent 7.	
idiopathic scoliosis at three stages of curve magnitude. Spine 17: 757-
760. 

Stępień A (2011) A range of rotation of the trunk and pelvis in girls with 8.	
idiopathic scoliosis. Advances in Rehabilitation 3: 5-12. 

Stępień A, Guzek K, Rekowski W, Radomska I, Stępowska J (2016) 9.	
Assessment of the lumbo-pelvic-hip complex mobility with the Trunk-
Pelvis-Hip Angle test: intraobserver reliability and differences in rang-
es of motion between girls with idiopathic scoliosis and their healthy 
counterparts. Advances in Rehabilitation 30: 27-39. 

Schenkman M, Laub KC, Kuchibhatla M, Ray L, Shinberg M (1997) 10.	
Measures of shoulder protraction and thoracolumbar rotation J Orthop 
Sports Phys Ther 25: 329-335.

Norkin CC, White DJ (2003) Measurement of Joint Motion: A Guide 11.	
to Goniometry. (3rd edition) F.A. Davis Company, Philadelphia, United 
States 2003: 212-213. 

Iveson BD, McLaughlin SL, Todd RH, Gerber JP (2010) Reliability and 12.	
exploration of the side- lying thoraco- lumbar rotation measurement 
(STRM). N Am J Sports Phys Ther 5: 201-207. 

Johnson KD, Kim KM, Yu BK, Saliba SA, Grindstaff TL (2012) Reli-13.	
ability of Thoracic Spine Rotation Range of Motion Measurements in 
Healthy Adults. J Athl Train 47: 52-60.

Feijen S, Kuppens K, Tate A, Baert I, Struyf T, Struyf F (2018) Intra- 14.	
and interrater reliability of the ‘lumbar-locked thoracic rotation test’ in 
competitive swimmers ages 10 through 18 years. Phys Ther Sport 32: 
140-144. 

Cicchetti DV (1994) Guidelines, criteria, and rules of thumb for evalu-15.	
ating normed and standardized assessment instruments in psychol-
ogy. Psychol Assess 6: 284-290. 

Kouwenhoven JW, Vincken KL, Bartels LW, Castelein RM (2006) Anal-16.	
ysis of preexistent vertebral rotation in the normal spine. Spine (Phila 
Pa 1976) 31: 1467-1472. 

Janssen MMA, Kouwenhoven JWM, Schlösser T, Viergever MA, Lam-17.	
bertus W, et al. (2011) Analysis of Preexistent Vertebral Rotation in the 
Normal Infantile, Juvenile, and Adolescent Spine. Spine 36: 486-491. 

Schlösser TP, Vincken KL, Attrach H, Kuijf HJ, Viergever MA, et al. 18.	
(2013) Quantitative analysis of the closure pattern of the neurocen-
tral junction as related to preexistent rotation in the normal immature 
spine. The Spine Journal: Official Journal of the North American Spine 
Society 13: 756-753. 

Mellin G, Poussa M (1992) Spinal mobility and posture in 8‐ to 19.	
16‐year‐old children. J Orthop Res 10: 211-216. 

Burwell RG, Cole AA, Cook TA, Grivas TB, Kile W, et al. (1992) Patho-20.	
genesis of idiopathic scoliosis. The Nottingham concept. Acta Ortho-
paedica Belgica 58: 33-58. 

Wong C (2015) Mechanism of right thoracic adolescent idiopathic sco-21.	
liosis at risk for progression; a unifying pathway of development by 
normal growth and imbalance. Scoliosis 10: 2. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Comparing+lumbo-pelvic+kinematics+in+people+with+and+without+back+pain%3A+a+systematic+review+and+meta-analysis.+BMC+Musculoskeletal+Disorders
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comparing+lumbo-pelvic+kinematics+in+people+with+and+without+back+pain%3A+a+systematic+review+and+meta-analysis.+BMC+Musculoskeletal+Disorders
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comparing+lumbo-pelvic+kinematics+in+people+with+and+without+back+pain%3A+a+systematic+review+and+meta-analysis.+BMC+Musculoskeletal+Disorders
https://www.ncbi.nlm.nih.gov/pubmed/?term=A+kinematic+analysis+for+shoulder+and+pelvis+coordination+during+axial+trunk+rotation+in+subjects+with+and+without+recurrent+low+back+pain.+Gait+Posture
https://www.ncbi.nlm.nih.gov/pubmed/?term=A+kinematic+analysis+for+shoulder+and+pelvis+coordination+during+axial+trunk+rotation+in+subjects+with+and+without+recurrent+low+back+pain.+Gait+Posture
https://www.ncbi.nlm.nih.gov/pubmed/?term=A+kinematic+analysis+for+shoulder+and+pelvis+coordination+during+axial+trunk+rotation+in+subjects+with+and+without+recurrent+low+back+pain.+Gait+Posture
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spinal+mobility+and+posture+in+adolescent+idiopathic+scoliosis+at+three+stages+of+curve+magnitude.+Spine
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spinal+mobility+and+posture+in+adolescent+idiopathic+scoliosis+at+three+stages+of+curve+magnitude.+Spine
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spinal+mobility+and+posture+in+adolescent+idiopathic+scoliosis+at+three+stages+of+curve+magnitude.+Spine
https://www.researchgate.net/publication/287734714_A_range_of_rotation_of_the_trunk_and_pelvis_in_girls_with_idiopathic_scoliosis
https://www.researchgate.net/publication/287734714_A_range_of_rotation_of_the_trunk_and_pelvis_in_girls_with_idiopathic_scoliosis
https://content.sciendo.com/view/journals/rehab/30/3/article-p27.xml
https://content.sciendo.com/view/journals/rehab/30/3/article-p27.xml
https://content.sciendo.com/view/journals/rehab/30/3/article-p27.xml
https://content.sciendo.com/view/journals/rehab/30/3/article-p27.xml
https://content.sciendo.com/view/journals/rehab/30/3/article-p27.xml
https://www.ncbi.nlm.nih.gov/pubmed/9130150
https://www.ncbi.nlm.nih.gov/pubmed/9130150
https://www.ncbi.nlm.nih.gov/pubmed/9130150
https://www.fadavis.com/product/physical-therapy-measurement-joint-motion-goniometry-norkin-white-5
https://www.fadavis.com/product/physical-therapy-measurement-joint-motion-goniometry-norkin-white-5
https://www.fadavis.com/product/physical-therapy-measurement-joint-motion-goniometry-norkin-white-5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3096141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3096141/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3096141/
https://www.ncbi.nlm.nih.gov/pubmed/22488230
https://www.ncbi.nlm.nih.gov/pubmed/22488230
https://www.ncbi.nlm.nih.gov/pubmed/22488230
https://www.ncbi.nlm.nih.gov/pubmed/?term=Intra-+and+interrater+reliability+of+the+%27lumbar-locked+thoracic+rotation+test%27+in+competitive+swimmers+ages+10+through+18+years.+Phys+Ther+Sport
https://www.ncbi.nlm.nih.gov/pubmed/?term=Intra-+and+interrater+reliability+of+the+%27lumbar-locked+thoracic+rotation+test%27+in+competitive+swimmers+ages+10+through+18+years.+Phys+Ther+Sport
https://www.ncbi.nlm.nih.gov/pubmed/?term=Intra-+and+interrater+reliability+of+the+%27lumbar-locked+thoracic+rotation+test%27+in+competitive+swimmers+ages+10+through+18+years.+Phys+Ther+Sport
https://www.ncbi.nlm.nih.gov/pubmed/?term=Intra-+and+interrater+reliability+of+the+%27lumbar-locked+thoracic+rotation+test%27+in+competitive+swimmers+ages+10+through+18+years.+Phys+Ther+Sport
https://www.semanticscholar.org/paper/Guidelines-%2C-Criteria-%2C-and-Rules-of-Thumb-for-and-Cicchetti/50d7f68422d0c0424674f6b235ac23be8300da38
https://www.semanticscholar.org/paper/Guidelines-%2C-Criteria-%2C-and-Rules-of-Thumb-for-and-Cicchetti/50d7f68422d0c0424674f6b235ac23be8300da38
https://www.semanticscholar.org/paper/Guidelines-%2C-Criteria-%2C-and-Rules-of-Thumb-for-and-Cicchetti/50d7f68422d0c0424674f6b235ac23be8300da38
https://www.ncbi.nlm.nih.gov/pubmed/21240053
https://www.ncbi.nlm.nih.gov/pubmed/21240053
https://www.ncbi.nlm.nih.gov/pubmed/21240053
https://www.ncbi.nlm.nih.gov/pubmed/21240053
https://www.ncbi.nlm.nih.gov/pubmed/21240053
https://www.ncbi.nlm.nih.gov/pubmed/21240053
https://www.researchgate.net/publication/247155348_Quantitative_analysis_of_the_closure_pattern_of_the_neurocentral_junction_as_related_to_preexistent_rotation_in_the_normal_immature_spine
https://www.researchgate.net/publication/247155348_Quantitative_analysis_of_the_closure_pattern_of_the_neurocentral_junction_as_related_to_preexistent_rotation_in_the_normal_immature_spine
https://www.researchgate.net/publication/247155348_Quantitative_analysis_of_the_closure_pattern_of_the_neurocentral_junction_as_related_to_preexistent_rotation_in_the_normal_immature_spine
https://www.researchgate.net/publication/247155348_Quantitative_analysis_of_the_closure_pattern_of_the_neurocentral_junction_as_related_to_preexistent_rotation_in_the_normal_immature_spine
https://www.researchgate.net/publication/247155348_Quantitative_analysis_of_the_closure_pattern_of_the_neurocentral_junction_as_related_to_preexistent_rotation_in_the_normal_immature_spine
https://www.ncbi.nlm.nih.gov/pubmed/1740739
https://www.ncbi.nlm.nih.gov/pubmed/1740739
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pathogenesis+of+idiopathic+scoliosis.+The+Nottingham+concept.+Acta+Orthopaedica+Belgica
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pathogenesis+of+idiopathic+scoliosis.+The+Nottingham+concept.+Acta+Orthopaedica+Belgica
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pathogenesis+of+idiopathic+scoliosis.+The+Nottingham+concept.+Acta+Orthopaedica+Belgica
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mechanism+of+right+thoracic+adolescent+idiopathic+scoliosis+at+risk+for+progression%3B+a+unifying+pathway+of+development+by+normal+growth+and+imbalance.+Scoliosis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mechanism+of+right+thoracic+adolescent+idiopathic+scoliosis+at+risk+for+progression%3B+a+unifying+pathway+of+development+by+normal+growth+and+imbalance.+Scoliosis
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mechanism+of+right+thoracic+adolescent+idiopathic+scoliosis+at+risk+for+progression%3B+a+unifying+pathway+of+development+by+normal+growth+and+imbalance.+Scoliosis

