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Several studies have investigated hip rotation range of 
motion (ROM)2,4 ; however, it is unknown how measurements 
in prone, supine, and standing relate to each other. It is also 
important to consider how sex may affect hip ROM. Passive 
hip ROM is associated with several potential hip pathologies 
and may provide insight regarding pathology in other regions 
of the body as well.1,3,5 Since there are several positions to 
measure hip ROM, it is important to know how test position 
may impact ROM measurements. 
Purpose: To compare hip rotation ROM across positions and 
by sex, and to evaluate inter-rater reliability in all testing 
positions. 
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Participants
• 39 healthy individuals (20 females, 19 males; age 24.3 yo 
± 2.6, height 160.7 cm ± 40.0, mass 68.0 kg ± 3.4)
• Inter-rater reliability was calculated for a subset of 18 

participants who were measured by the lead author 
and by a physical therapist with 12 years of orthopedic 
experience 

• Exclusion criteria: History of hip or back surgeries or low 
back pain within the last six months 

Procedures
• Hip external rotation (ER) and internal rotation (IR) 

measurements were taken in three positions (Figure 1):
• Supine
• Hip flexed to 90°
• Prone
• Hip in sagittal plane neutral using a belt to stabilize 

the pelvis 
• Standing
• Hip in sagittal plane neutral

• There were no interactions
• Hip ER ROM had a main effect of position (p<0.001)
• Hip ER ROM was greater in standing than supine or prone (Figure 2)
• No main effect of sex for hip ER ROM
• Hip IR ROM had a main effect of sex (p <0.001)
• Hip IR ROM for females was greater than males collapsed across all positions 

(Figure 3)
• Prone hip ER and IR inter-rater reliability was poor to good (Table 1)
• Standing hip ER and IR inter-rater reliability was moderate (Table 1) 
• Supine hip ER and IR Inter-rater reliability was moderate to good (Table 1)

1. Camp CL, Spiker AM, Zajac JM, et al. Decreased hip internal rotation increases the risk of 
back and abdominal muscle injuries in professional baseball players: analysis of 258 
player-seasons. J Am Acad Orthop Surg. 2018;26(9):198-206.

2. Hogg JA, Schmitz RJ, Nguyen AD, et al. Passive hip range-of-motion values across sex and 
sport. J Athletic Train. 2018;53(6):560–567

3. Kapron AL, Anderson AE, Peters CL, et al. Hip internal rotation is correlated to 
radiographic findings of cam femoroacetabular impingement in collegiate football 
players. Arthroscopy. 2012;28(11):1661-1670. 

4. Prather H, Harris-Hayes M, Hunt D, et al. Reliability and agreement of hip range of motion 
and provocative physical examination tests in asymptomatic volunteers. PM &R.
2010;2(10): 888-895.

5. Wyles CC, Norambuena GA; Howe BM, et al. Cam deformities and 
limited hip range of motion are associated with early osteoarthritic changes in adolescent 
athletes: a prospective matched cohort study. Am J Sports Med. 2017;45(13): 3036-3043.

These data indicate that hip rotation ROM differs by sex and 
with position of testing. Hip ER ROM is most reliably 
measured between practitioners in prone while hip IR ROM 
had good reliability in supine. Both hip rotation ROM 
measurements in standing had fair reliability between 
clinicians. 
Clinical Relevance: Clinicians should be consistent with 
position when assessing ROM and should consider sex 
differences in typical hip rotation ROM when making clinical 
judgments. This study suggests that prone may be a more 
reliable position to measure hip ER ROM while supine may 
be the most reliable position to measure hip IR ROM. 

Statistics
• 2 x 3 repeated measures ANOVAs of hip IR and ER ROM between sex and 

position
• Post-hoc independent and paired t-tests were used to assess differences between 

and within groups when appropriate
• Inter-rater reliability was calculated for the subset of 18 participants using 

interclass correlation coefficients (ICC) 
• All statistics were conducted using SPSS software

Figure 1. Hip ER and IR measurement testing positions. Left) Hip 
ER in supine. Middle) Hip ER in prone. Right) Hip IR in standing.
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Table 1. Inter-rater Intraclass Correlation Coefficients Across 
Position

Figure 2. Hip External Rotation Between Positions. * p < 0.001  

Figure 3. Hip Internal Rotation By Sex (Collapsed Values Across Positions). * p < 0.001 
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External 
Rotation

Internal 
Rotation

Prone 0.86 0.37
Standing 0.56 0.63
Supine 0.57 0.92
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