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Test-re-test reliability and inter-rater reliability of a digital 

pelvic inclinometer 

Chris Beardsley, Tim Egerton, Brendon Skinner 

 

Objective: The purpose of this study was to investigate the reliability of a digital pelvic 

inclinometer (DPI) for measuring pelvic tilt. Method: The inter-rater reliability and test-re- 

test reliabilities of the DPI for measuring pelvic tilt on both the right and left sides of the 

pelvis were measured by two raters carrying out two rating sessions of the same subjects  

on separate occasions. Results: For measuring pelvic tilt, inter-rater reliability was 

designated as good on both sides (ICC = 0.81 – 0.88), test-re-test reliability within a single 

rating session was designated as good on both sides (ICC = 0.88 – 0.95), and test-re-test 

reliability between two rating sessions was designated as moderate on the left side (ICC = 

0.65) and good on the right side (ICC = 0.85). Conclusion: The inter-rater reliability and 

test-re-test reliability within a single rating session of the DPI were good, while the test-re- 

test reliability was moderate-to-good. Further research is required to establish the validity 

of the DPI in measuring pelvic tilt. 
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9 ABSTRACT 

 

10 Objective 

 

11 The purpose of this study was to investigate the reliability of a digital pelvic inclinometer (DPI) 

 

12 for measuring pelvic tilt. 

 

13 Method 

 

14 The inter-rater reliability and test-re-test reliabilities of the DPI for measuring pelvic tilt on both 

 

15 the right and left sides of the pelvis were measured by two raters carrying out two rating sessions 

 

16 of the same subjects on separate occasions. 

 

17 Results 

 

18 For measuring pelvic tilt, inter-rater reliability was designated as good on both sides (ICC = 0.81 

 

19 – 0.88), test-re-test reliability within a single rating session was designated as good on both sides 

 

20 (ICC = 0.88 – 0.95), and test-re-test reliability between two rating sessions was designated as 

 

21 moderate on the left side (ICC = 0.65) and good on the right side (ICC = 0.85). 

 

22 Conclusion 

 

23 The inter-rater reliability and test-re-test reliability within a single rating session of the DPI were 

 

24 good, while the test-re-test reliability was moderate-to-good. Further research is required to 

 

25 establish the validity of the DPI in measuring pelvic tilt. 
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26 Several methods are available for measuring pelvic tilt. Early studies often used radiography 

 

27 (Clayson et al. 1962; Flint, 1963) and this method continues to be used in relation to surgery 

 

28 affecting the hip and pelvis (Blondel et al. 2009; Lazennecet al. 2011) or when a standard is 

 

29 required against to validate other methods (Burdett et al. 1986; Crowell et al. 1994; Petrone et al. 

 

30 2003; Sprigle et al. 2003; Lazennecet al. 2011). Other methods include the Iowa Anatomical 

 

31 Position System (Day et al. 1984), the Metrecom Skeletal Analysis System (Barakatt et al. 1996), 

 

32 the antenna method (Moes, 1998), goniometers (Burdett et al. 1986; Sprigle et al. 2003), calipers 

 

33 (Sanders and Stavrakas, 1981; Gajdosik et al. 1985; Alviso et al. 1988), inclinometers (Walker et 

 

34 al. 1987; Crowell et al. 1994; Levine et al. 1997; Hagins et al. 1998; Petrone et al. 2003; Preece 

 

35 et al. 2008; Gnat et al. 2009; Herrington, 2011), low-dose digital stereoradiography (Lazennecet 

 

36 al. 2011; Guenoun et al. 2012), and magnetic resonance imaging (MRI) scans (Lalonde et al. 

 

37 2006). 

 

38 Increased anterior pelvic tilt has been associated with greater lumbar lordosis angle during 

 

39 standing (Day et al. 1984; Levine and Whittle, 1996; Youdas et al. 2000), although not all 

 

40 investigators have reported such associations (Walker et al. 1987; Youdas et al. 1996). Increased 

 

41 lumbar lordosis angle is a risk factor for developing low back pain during extended periods of 

 

42 standing (Sorensen et al. 2015) and may increase the risk of musculoskeletal injury during 

 

43 running (Schache et al. 1999; Schache et al. 2000), possibly by causing repetitive impingement 

 

44 of the vertebral facets (Schache et al. 1999) or by producing excessive lengthening of the 

 

45 hamstring, leading to strain injury (Schache et al. 1999). On this basis, some clinicians may 

 

46 decide to measure anterior pelvic tilt in their patients and clients. 

 

47 Pelvic tilt can be measured either with a single measurement, at the center line, or with two 

 

48 measurements at either lateral border. Measurements taken in cadavers have shown that 
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49 differences in bony anatomy lead to significant between-side differences in anterior pelvic tilt 

 

50 (Preece et al. 2008) and significant differences in pelvic tilt between sides have also been 

 

51 reported in live subjects (Herrington, 2011). The difference in pelvic tilt between sides has been 

 

52 taken as a measurement of pelvic torsion, which some investigations have associated with leg 

 

53 length discrepancy (Cummings et al. 1993; Young et al. 2000; Betsch et al. 2012; Wild et al. 

 

54 2014). It has been variously suggested that pelvic torsion occurs as a natural adaptation to leg 

 

55 length discrepancy (Krawiec et al. 2003), that greater anterior pelvic tilt occurs on the side of the 

 

56 shorter leg compared to the contralateral leg (Knutson et al. 2005), and that this biomechanical 

 

57 feature may be common to both symptomatic and asymptomatic individuals alike (Herrington, 

 

58 2011). Even so, the precise relationships between leg length discrepancy and pelvic torsion, as 

 

59 well as between leg length discrepancy and musculoskeletal injury risk, are contentious and 

 

60 remain poorly understood (Gurney, 2002; Juhl et al. 2004; Knutson, 2005; Cooperstein and Lew, 

 

61 2009). 

 

62 Previously, the reliability of calliper-based inclinometers for measuring iliac crest height 

 

63 differences (Walker et al. 1987; Hagins et al. 1998; Petrone et al. 2003; Krawiec et al. 2003) and 

 

64 also for measuring pelvic tilt (Crowell et al. 1994; Gnat et al. 2009; Herrington, 2011; Fourchet 

 

65 et al. 2014) has been found to be good. Calliper-based inclinometers have also been found to 

 

66 display good convergent criterion reference validity by reference to radiography (Crowell et al. 

 

67 1994; Petrone et al. 2003). Furthermore, these devices also have several practical advantages to 

 

68 the clinician, being quickly and easily utilized (Crowell et al. 1994), as well as being small, 

 

69 portable, relatively safe compared to radiography, and comparatively inexpensive in comparison 

 

70 with low-dose digital stereoradiography and MRI scanning devices. Calliper-based inclinometers 

 

71 also permit measurements to be taken on both sides of the pelvis, which may be important given 
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72 the differences between sides that have previously been observed (Preece et al. 2008; Herrington, 

 

73 2011). 

 

74 Different models of calliper-based inclinometer have been investigated in the literature. The 

 

75 Palpation Meter (PALM, Performance Attainment Associates, St. Paul, MN) is the calliper-based 

 

76 inclinometer that has been extensively explored (Hagins et al. 1998; Petrone et al. 2003; Krawiec 

 

77 et al. 2003; Gnat et al. 2009; Lee et al. 2011; Herrington, 2011; Fourchet et al. 2014). Other 

 

78 models that have been investigated include those developed and modified by Walker et al. 

 

79 (1987) and Crowell et al. (1994). The model used and developed by Crowell et al. (1994) 

 

80 included a spirit level to permit readings relative to the ground, finger-tip rings to allow superior 

 

81 palpation of the bony prominences, and a digital read-out for ease and speed of reading the 

 

82 output. The Digital Pelvic Inclinometer (DPI, Sub-4 Limited, UK) is a newly commercially- 

 

83 available calliper-based inclinometer that is very similar to the model developed by Crowell et 

 

84 al. (1994) (Figure 1). Like the model developed by Crowell et al. (1994), the DPI uses a digital 

 

85 display, which allows the clinician to see the output of the device while simultaneously 

 

86 performing the measurement procedure; it has recessed calliper ends, which allow simultaneous 

 

87 palpation of the bony prominences with the hands and the calliper arms; and it contains a spirit 

 

88 level to facilitate measurements of pelvic angles relative to the ground as well as relative to the 

 

89 other side of the pelvis. 

 

90 The purpose of this study was to investigate the inter-rater reliability and test-re-test reliability of 

 

91 the DPI in young, healthy males and females across two rating sessions with experienced, trained 

 

92 raters. The first hypothesis for this study was that inter-rater reliability for the DPI between two 

 

93 raters would be good. The second hypothesis was that test-rest reliability for the DPI would be 

 

94 good by reference to three separate measurements taken on a single rating session. The third 
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95 hypothesis was that test-re-test reliability for the DPI would be good by reference to the mean of 

 

96 the measurements taken on each of two rating sessions on separate occasions. 

 

 
97 Method 

 
98 Experimental approach 

 

99 The inter-rater reliability and test-re-test reliabilities of the DPI for measuring pelvic tilt on both 

 

100 the right and left sides of the pelvis were measured by two raters carrying out two rating sessions 

 

101 of the same subjects on separate occasions. The dependent variables were the two angles of 

 

102 pelvic tilt (right and left sides). The independent variables were the test number (3 tests per 

 

103 session), the session (2 sessions), and the rater (2 raters). 

 

104 Measurement procedures 

 

105 The subjects arrived at the laboratory wearing athletic clothing. The subjects were tested by both 

 

106 raters in 2 sessions on 2 separate days, 3 weeks apart. The subjects were measured while wearing 

 

107 loose clothing and socks on a level floor in the same room of the same building, at the same time 

 

108 of day on each occasion. The raters used a DPI to take measurements for pelvic tilt on each side 

 

109 of the pelvis (right and left). The DPI is a hand-held, calliper-based inclinometer with a digital 

 

110 readout (Figure 1). 

 

111 [Figure 1 about here] 

 

112 The DPI comprises two precision arms, which are mounted upon a main body. The main body 

 

113 contains a tri-axial accelerometer, which records the angle of pelvic tilt across the two precision 

 

114 arms. The output from the tri-axial accelerometer is shown as an angle in degrees, in numerical 

 

115 form on a liquid crystal display. 
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116 For each measurement of pelvic tilt, standard instructions were used per the manufacturer’s 

 

117 guidelines, as follows: “the practitioner places the index finger and thumb on each hand on each 

 

118 finger grip at the end of the DPI arms. With each index finger slightly prominent ready for 

 

119 concurrent palpation of the posterior superior iliac spine (PSIS) and anterior superior iliac spine 

 

120 (ASIS), the practitioner positions the DPI on the side of the innominate bone and takes a reading. 

 

121 The practitioner moves their index finger over the most prominent point of the iliac crests until 

 

122 the apex is established for the measuring. The practitioner then reads off the degree of inclination 

 

123 from the LCD.” 

 

124 Subjects and raters 

 

125 Following a power analysis as described by Wolak et al. (2012), a convenience sample of 18 

 

126 healthy subjects (12 males and 6 females) were recruited from a university physical therapy 

 

127 program. Of the 18 subjects, only 16 were included in the test-retest reliability assessment 

 

128 between sessions (for subject characteristics relevant to each assessment see Table 1). 

 

129 [Table 1 here] 

 

130 Subjects qualified for the study if they met the following criteria: were > 18 years of age, were 
 

131 able to stand unsupported for the duration of the measurement process (<10 minutes), were free 

 

132 from existing low back injuries, had not experienced any low back injuries within the previous 3 

 

133 months, and had no medical condition leading to clinically meaningful leg length inequality (e.g. 

 

134 total hip replacement). In accordance with ethical requirements, the subjects received an 

 

135 explanation of the nature, purpose, and risks of the study and were given the opportunity to ask 

 

136 questions. All subjects signed an informed consent document prior to participating in the study. 
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137 Written ethical approval for the study was granted by the [BLANK FOR PEER REVIEW] ethics 

 

138 panel of [BLANK FOR PEER REVIEW]. 

 

139 A convenience sample of two raters with similar experience in using the DPI were recruited. 

 

140 They completed the DPI measurements for all subjects. The first rater was a sports podiatrist 

 

141 with 26 years experience in clinical practice, and 4 years of experience with using the DPI. The 

 

142 second rater was a podiatrist with 15 years experience in clinical practice, and 6 months of 

 

143 experience with using the DPI. 

 

144 Statistics 

 

145 Intra-class correlation coefficients (ICC) were used to assess the inter-rater, intra-rater (between 

 

146 sessions) and intra-rater (within sessions) reliability of pelvic tilt measured using the DPI for 

 

147 both right and left sides. ICCs are suitable for use in fully-crossed study designs assessing 

 

148 reliability of interval variables (Hallgren, 2012). Since the raters were not randomly selected for 

 

149 each subject but were the same for all subjects, a two-way Analysis of Variance (ANOVA) 

 

150 model was used (Shrout and Fleiss, 1979). Since absolute rather than ranked values of pelvic tilt 

 

151 are of interest, the ICC model type was set to require absolute agreement (McGraw and Wong, 

 

152 1996). The unit of measurement used in the model differed between the statistics calculated. 

 

153 Since clinical practice commonly involves taking multiple measurements and recording the 

 

154 mean, the mean of the three ratings taken for each subject in a single session was used for 

 

155 hypothesis testing for inter-rater reliability and test-retest reliability between sessions. In 

 

156 contrast, for test-retest reliability within single sessions, reliability of the single, individual 

 

157 ratings was assessed (Shrout and Fleiss, 1979). Before commencing the trial, it was decided that 

 

158 interpretation of the reported values for each ICC would be based upon the following criteria: 

 

159 <0.50 = poor, 0.50 - 0.75 = moderate, and >0.75 = good (Walmsley and Amell, 1996; Batterham 
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160 and George, 2003; Portney and Watkins, 2008). To enhance clinical interpretation of the results, 

 

161 the standard error of measurement (SEM) and minimum difference to be considered real (MD) 

 

162 were estimated (Weir, 2005). Descriptive statistics were calculated as means with standard 

 

163 deviation. Statistical significance was set a priori at p < 0.05. All statistical analysis was 

 

164 performed using R, using the irr (Gamer et al. 2007) and ICC (Wolak, 2012) packages. 

 

 
165 Results 

 
166 Descriptive statistics 

 

167 Descriptive statistics (mean ± standard deviation) for pelvic tilt on the right and left sides are 

 

168 presented in table 2. 

 

169 [Table 2 here] 

 

170 Reliability 

 

171 The ICC, SEM, and MD reported when measuring inter-rater reliability, test-re-test reliability 

 

172 (within sessions) and test-re-test reliability (between sessions) are presented in table 3. 

 

173 [Table 3 here] 

 

 
174 Discussion 

 
175 The purpose of this study was to investigate the inter-rater reliability and test-re-test reliability of 

 

176 the DPI for measuring pelvic tilt angle on both right and left sides of the pelvis in young, healthy 

 

177 males and females. The first hypothesis for this study was that inter-rater reliability for the DPI 

 

178 would be good. The second hypothesis was that test-re-test reliability for the DPI would be good 

 

179 within a single rating session. The third hypothesis was that test-re-test reliability for the DPI 

 

180 would be good between two rating sessions. 
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181 By reference to pre-determined criteria for assessing reliability by reference to the magnitude of 

 

182 the ICC, the inter-rater reliability of the DPI for measuring pelvic tilt was designated as good on 

 

183 both sides (ICC = 0.81 – 0.88), the test-re-test reliability of the DPI for measuring pelvic tilt 

 

184 within a single rating session was designated as good on both sides (ICC = 0.88 – 0.95), and the 

 

185 test-re-test reliability for the DPI for measuring pelvic tilt between two rating sessions was 

 

186 designated as moderate on the left side (ICC = 0.65) and good on the right side (ICC = 0.85). 

 

187 For inter-rater and test-rest reliability, our findings (ICC = 0.65 – 0.95; SEM = 1.9 – 3.4 degrees; 

 

188 MD = 2.9 – 9.4 degrees) are broadly in line with those of other investigations in similar devices 

 

189 measuring pelvic tilt. In their trial of a very similar type of caliper-based inclinometer to the DPI, 

 

190 Crowell et al. (1994) reported good intra-rater reliability (ICC = 0.92; SEM = 0.93 degrees; MD 

 

191 = 2.6 degrees) and good inter-rater reliability (ICC = 0.95; SEM = 0.78 degrees; MD = 2.2 

 

192 degrees), Preece et al. (2008) reported good intra-rater reliability (albeit in cadavers) (ICC = 

 

193 0.98; SEM = 1.1 degrees; MD = 3.1 degrees), Gnat et al. (2009) reported good intra-rater 

 

194 reliability (ICC = 0.99; SEM and MD not reported), Herrington (2011) reported good intra-rater 

 

195 reliability (ICC = 0.87; SEM = 1.1 degrees; MD = 2.5 degrees), and Fourchet et al. (2014) 

 

196 reported good inter-rater and intra-rater reliability (coefficient of variation = 15.8%). The 

 

197 reliability of the PALM in assessing linear differences in iliac crest height has also been found to 

 

198 be good (Hagins et al. 1998; Petrone et al. 2003) but whether such findings can be considered as 

 

199 directly comparable with the measurement of pelvic tilt angle is unclear. The reliability of a 

 

200 three-dimensional (3D) camera-based motion capture system reported by Levine and Whittle 

 

201 (1996) was also found to be good but interestingly no better than the PALM (ICC = 0.95; SEM = 

 

202 0.96 degrees; MD = 2.7 degrees) and the caliper-based system used by Gajdosik et al. (1985) 

 

203 also displayed similar reliability (ICC = 0.88; SEM = 1.4 degrees; MD = 4.0 degrees). 
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204 Regarding pelvic tilt, our descriptive statistics (means of 10.5 – 10.6 degrees) are in line with the 

 

205 findings of other investigations, across various measurement devices. Using a PALM device, 

 

206 Herrington (2011) measured pelvic tilt in a population of 120 young, healthy subjects (65 males 

 

207 and 55 females, aged 23.8 years). It was reported that 85% of males and 75% of females 

 

208 displayed an anteriorly rotated pelvis, in the range of 6 – 7 degrees. Also using a PALM device, 

 

209 Lee et al. (2011) measured pelvic tilt in a population of 40 young, healthy subjects (23 males 

 

210 aged 23.8 years and 17 females aged 21.4 years) and found that anterior pelvic tilt was 7 – 8 

 

211 degrees. Gajdosik et al. (1985) measured pelvic tilt in a population of 20 healthy males, aged 

 

212 25.2 years, and reported a mean anterior pelvic tilt angle of 8.5 ± 4.1 degrees. Using a 3D 

 

213 camera-based motion capture system, Levine and Whittle (1996) measured pelvic tilt angle in a 

 

214 population of 20 healthy female subjects, aged 23.4 years, and reported a mean anterior pelvic 

 

215 tilt angle of 11.3 ± 4.3 degrees. Using radiography, Vaz et al. (2002) measured pelvic tilt angle in 

 

216 100 healthy students from medical professions, aged 27 years, and reported a mean anterior 

 

217 pelvic tilt angle of 12.3 ± 5.9 degrees. From this very brief review, it seems that calliper or 

 

218 calliper-inclinometer systems (Gajdosik et al. 1985; Herrington, 2011; Lee et al. 2011) tend to 

 

219 report slightly lower values of anterior pelvic tilt (6 – 8 degrees vs. 11 – 12 degrees) than those 

 

220 found using more sophisticated methods (Levine and Whittle, 1996; Vaz et al. 2002). It is 

 

221 interesting that the values reported here using the DPI (means of 10.5 – 10.6 degrees) are at the 

 

222 higher end of the spectrum reported in the literature and closer to those observed using more 

 

223 sophisticated methods. Whether this is a feature of the population measured, the presence of a 

 

224 spirit level in the DPI to standardize measurements relative to the ground, systematic bias in the 

 

225 DPI, or systematic bias in the raters is unclear. 
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226 Regarding differences between right and left sides, this investigation reported descriptive 

 

227 statistics (mean of 0.1 degrees greater anterior pelvic tilt on the right side) that are within the 

 

228 range of values observed by others. The literature is conflicting regarding whether the left or 

 

229 right sides tend to be more anteriorly rotated, or whether no difference is the norm. In respect of 

 

230 the prevailing direction of greater anterior tilt, some studies have reported very small differences 

 

231 that are likely within the bounds of measurement error (Gnat et al. 2009; Lee et al. 2011). Other 

 

232 investigators have reported greater mean anterior tilt on the right side (Krawiec et al. 2003), 

 

233 which has been predicted based upon the apparent tendency for the right leg to be shorter in 

 

234 many populations (Knutson et al. 2005). However, greater mean anterior tilt on the left side has 

 

235 also been reported (Barakatt et al. 1996). In respect of the magnitude of difference between sides, 

 

236 as noted above, some studies have reported very small differences (Gnat et al. 2009; Lee et al. 

 

237 2011), while others have reported differences of around 2 degrees (Barakatt et al. 1996; Krawiec 

 

238 et al. 2003). It is noteworthy that Gnat et al. (2009) reported low mean values for the difference 

 

239 between sides in quiet standing (<0.5 degrees) but much greater values after exercise, 

 

240 particularly jumping (4.65 ± 1.56 degrees). 

 

 
241 Limitations 

 
242 There are several key limitations to this investigation. The study design and consequently the 

 

243 forms of ICC used for statistical analysis do not permit the extrapolation of these results to any 

 

244 rater but rather limit their application to experienced and trained raters (Shrout and Fleiss, 1979). 

 

245 Different results might therefore be observed in untrained or in trained but inexperienced raters. 

 

246 In addition, the subjects who were assessed comprised young, healthy physical therapy students 

 

247 and investigations in other populations might yield differing findings. Care should therefore be 

 

248 taken in drawing inferences about the use of the DPI in the general population based on these 
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249 results. There were also two key controls in which the study protocol was deficient. Firstly, the 

 

250 raters were not blinded to the values displayed on the DPI for each measurement, unlike some 

 

251 other studies assessing reliability in similar devices (Gnat et al. 2009). Secondly, the activities of 

 

252 the subjects immediately prior to the measurements being taken were not controlled. Since 

 

253 mechanical loading has been found to affect pelvic tilt angle (Gnat and Saulicz, 2008; Gnat et al. 

 

254 2009), this may have affected the reliability of the measurements taken between sessions. 

 

255 In respect of the validity of the DPI, there are three substantial limitations of the present study. 

 

256 Firstly, criterion reference validity of the DPI for assessing anterior pelvic tilt on either side of 

 

257 the pelvis was not assessed. Future studies could explore this by correlating measurements taken 

 

258 using the DPI with measurements taken using gold standard methods (such as radiography) in 

 

259 the same group of subjects, as other investigators have done (Crowell et al. 1994; Petrone et al. 

 

260 2003). Therefore, while the DPI displays good reliability between raters and between ratings 

 

261 taken in the same session, it may not produce valid measurements of pelvic tilt in comparison 

 

262 with values recorded using radiography or MRI. Secondly, the extent to which the measurements 

 

263 of anterior pelvic tilt on either side of the pelvis or the difference between these (pelvic torsion) 

 

264 might be predictive of increased injury risk or low back pain was not assessed. Thirdly, the 

 

265 extent to which measurements of anterior pelvic tilt on either side of the pelvis or the difference 

 

266 between these (pelvic torsion) might provide useful information about the extent of any existing 

 

267 leg length inequality was not explored. 

 

 
268 Conclusions 

 
269 The inter-rater reliability and test-re-test reliability of the DPI for measuring pelvic tilt angle on 

 

270 both right and left sides of the pelvis were assessed, in a convenience sample of young, healthy 
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271 males and females. The inter-rater reliability of the DPI for measuring pelvic tilt was designated 

 

272 as good on both sides (ICC = 0.81 – 0.88); the test-re-test reliability of the DPI for measuring 

 

273 pelvic tilt within a single rating session was designated as good on both sides (ICC = 0.88 – 

 

274 0.95); and the test-re-test reliability for the DPI for measuring pelvic tilt between two rating 

 

275 sessions was designated as moderate on the left side (ICC = 0.65) and good on the right side 

 

276 (ICC = 0.85). While these results indicate that the DPI produces acceptably reliable 

 

277 measurements, further research is required to establish the validity of the DPI in measuring 

 

278 pelvic tilt. 
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417 Figure 1: The Digital Pelvic Inclinometer 
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 Inter-rater Test-re-test 

(within 

sessions) 

Test-re-test 

(between 

sessions) 

Number of subjects 18 18 16 

Number of males (m) and females (f) 12m / 6f 12m / 6f 11m / 5f 

Age (years) 23.6 ± 4.7 23.6 ± 4.7 24.0 ± 5.0 

Bodyweight (kg) 74.7 ± 13.5 74.7 ± 13.5 76.2 ± 14.0 

Height (m) 1.74 ± 0.08 1.74 ± 0.08 1.75 ± 0.09 

420 

421 Table 1: Descriptive statistics for the subjects 
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 Right (degrees) Left (degrees) Difference (degrees) 

Mean 10.6 10.5 0.1 

Standard deviation 5.0 5.8 3.8 

422 

423 Table 2: Descriptive statistics for pelvic tilt 
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424 

 

 Inter-rater Test-re-test (between 

sessions) 

Test-re-test (within 

sessions) 

 Right Left Right Left Right Left 

ICC 0.81* 0.88* 0.85* 0.65* 0.88* 0.95* 

SEM 2.2 2.0 1.9 3.4 1.7 1.1 

MD 6.0 5.5 5.4 9.4 4.8 2.9 

425 

 
 

426 Table 3: Inter-rater and test-re-test reliabilities (between sessions and within sessions) of the DPI 

 

427 for measuring pelvic tilt on the right and left sides, as assessed by intra-class correlation 

 

428 coefficient (ICC), standard error of measurement (SEM) and minimum difference (MD) to be 

 

429 considered real (* = significant, p < 0.05) 


