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The Usefulness of Hip to Thigh Ratio as an Anthropometric Indicator
for the Incidence of Hip Fracture

Jin Park, M.D., Kyu Hyun Yang, M.D.*, Seong Hwan Moon, M.D.*

Department of Orthopaedic Surgery, Ajou University School of Medicine, Suwon,
Yonsei University College of Medicine*, Seoul, Korea

Purpose: To compare anthropometric indicators around the hip between osteoporotic fracture group and control group.
Materials and Methods: Thirty patients for osteoporotic hip fracture and the same number of patients for spine fracture who
admitted our institute from November 2006 to March 2007 were matched with control patients without osteoporotic fracture.
The waist circumference (WC), hip circumference (HC), thigh circumference (TC), and height were measured. From these meas-
urements, waist to hip ratio (WHR), waist to thigh ratio (WTR), hip to thigh ratio (HTR), waist to height ratio (WHtR), hip to
height ratio (HHtR), and thigh to height ratio (THtR) were calculated. All these indicators were compared between hip fracture
and control group, and between spine fracture and control group.

Results: Comparison between spine fracture and control group showed that the WC, WHR, WHIR were statistically significant,
but all indicators failed to show accuracy in the ROC analysis. Comparison between hip fracture and control group demonstrated
the TC, WTR, HTR, WHIR, HHtR, THtR were statistically significant. However, only the HTR showed fair accuracy in the ROC
analysis. The area under the curve (AUC) of the HTR was 0.75 (95% confidence interval, 0.62 to 0.87) (p=0.001).
Conclusion: The HTR was fairly accurate in predicting the incidence of hip fracture compared with any other anthropometric
indicators. Therefore, we can consider that the HTR has clinical usefulness.

Key Words: Femur, Hip fracture, Thigh circumference, Anthropometric indicator
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Table 1. Data of anthropometric indicators of hip fracture group, spine fracture group, and control groups

Mean and standard deviation (cm)

Hip fracture Control"" Spine fracture Control™
WC* 89.1£13.0 92.949.5 88.047.6#x TTT 95.2+14.5
He' 95.048.4 96.5+9.5 98.3+6.9 97.949.9
Tc? 42345 g 11T 47.5+6.8 473452 47.9+5.6
WHR® 0.94+0.09 0.97+0.09 0.9020.06%#* 71T 0.97+0.09
WTR' 2.1140.23%%* 1.98+0.27 1.88+0.24 2.00+0.26
HTR' 2.27+0.24%** 11T 2.06+£0.23 2.09+0.19 2.05+0.19
WHIR** 0.56+0.07%** 0.60+0.06 0.57+0.05%#* 0.62+0.10
HHR T 0.59+0.05%** 0.6240.06 0.64+£0.49 0.64+0.06
THR ™' 0.26+0.03%** 11T 0.31+0.04 0.3120.05 0.31:£0.04
He™ 160.2+8.7 155.849.7 15345.7 152.844.5

*WC: Waist circumference, THC: Hip circumference,

1C: Thigh circumference, "WHR: Waist to hip ratio, '"WTR: Waist to thigh

ratio, "HTR: Hip to thigh ratio, **WHtR: Waist to height ratio, "THHR: Hip to height ratio, "THR: Thigh to height ratio, “'Ht:
Height, "Control: Control group matched with hip fracture group, Control: Control group matched with spine fracture group.

***statistically significant with independent T test using the original alpha level (p=0.05),

T test using the adjusted alpha level by the Bonferroni correction.

TTTstatistically significant with independent

Table 2. The area under the curve (AUC) of the estimated by receiver operation characteristic (ROC) analyses of anthropometric

indicators
Hip fracture vs control Spine fracture vs control
AUC 95% CI1'tt AUC 95% CI
WC* 0.38 0.22~0.51 0.34 0.20~0.48
He' 0.44 0.29~0.59 0.58 0.43~0.73
Tc? 0.29 0.16~0.43 0.48 0.33~0.62
WHR? 0.39 0.24~0.54 0.18 0.07~0.30
WTR' 0.63 0.49~0.77 0.36 0.22~0.50
HTR' 0.75% 0.62~0.87 0.55 0.40~0.69
WHIR** 0.30 0.17~045 0.35 0.21~0.49
HHR T 0.36 0.22~0.50 0.52 0.37~0.67
THR ™' 0.23 0.11~0.35 0.46 0.31~0.61

Abbreviations as in Table 1. T 'CI: Confidence interval, "shows the highest accuracy than any other anthropometric indicators.
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Fig. 1. Receiver operation characteristic (ROC) curve of hip
to thigh circumference ratio (HTR) between hip fracture and
control group shows that the area under the curve (AUC)
representing the accuracy of HTR is 0.75 (95% confidence
interval, 0.62 to 0.87) (p<0.05).
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