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Risk factors for refractures in elderly patients after fragility fracture
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[ Abstract] Objective To explore the risk factors of recurrent fracture in elderly patients with osteoporotic fracture in order to
provide theoretical basis for prevention of recurrent fracture. Methods The clinical data of 1 315 inpatients (aged =60 years) with
osteoporotic fracture admitted in Department of Orthopaedics of Second Affiliated Hospital of Dalian Medical University from January
2015 to December 2019 were collected. According to the previous history of fracture, they were divided into first fracture group and
refracture group (n=277). General data and blood biochemical parameters were compared between the two groups. SPSS statistics
25. 0 was used to perform the statistical analysis. Student’s ¢ test, Mann-Whitney U test or Chi-square test was employed for intergroup
comparison depending on data type. Multivariate logistic regression analysis was adopted to analyze the risk factors affecting refracture in
elderly patients with fragility fracture. Results The patients from the first fracture group were younger [ (73.31+9.01) vs (76.26+8.11)
years ] and had lower proportion of females (74.40% vs 83.00% ) than those in the refracture group (P<0.05). The most common
causes of fracture were fall (81.29%), no inducement (7.07%), low-back load (6.24%) and change in body posture or sprain
(5.40%). The overall diagnosis rate of osteoporosis was 13.00% in elderly patients with osteoporotic fracture during hospitalization.
The utilization rate of calcium, vitamin D and bisphosphate drugs was 12. 50%, 8. 80% and 4. 90% , respectively. The risk factors of
refracture include advanced age (OR=1.022), elevated blood phosphorus ( OR=3.220), low hemoglobin (OR=0.983) , hypogly-
cemia (OR=0.938), low serum creatinine (OR=0.995) , hypoalbuminemia (OR=0.950) and complicated with chronic obstructive
pulmonary disease (COPD) (OR=2.214). Conclusion The elderly with advanced age, higher blood phosphorus, lower hemoglobin,
hypoglycemia, low serum creatinine, hypoalbuminemia and complicated with COPD are at high risk for refracture. The diagnosis and
treatment rates of osteoporosis are quite low in the elderly patients with osteoporotic fractures during hospitalization.
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Table 1  Comparison of baseline data between two groups

Ttem First fracture group(n=1038) Refracture group(n=277) v Xx? P value
Gender[ n( %) ] 9.038 0.003
Female 772(74.40) 230(83.00)
Male 266(25.60) 47(17.00)
Age(years, xts) 73.31+9.01 76.26+8. 11 4.949 0. 000
BMI(kg/m?, %=s) 23.91+3.64 23.21+4.05 0.701 0.012
SBP (mmHg, x+s) 146.45+22.33 144.32+21.09 1.429 0.153
DBP(mmHg, x+s) 80.55+11.96 78.22+12.58 0.59%4 0. 004

BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure. 1 mmHg=0. 133 kPa.
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Table 2 Comparison of blood biochemical indices between two groups

Ttem First fracture group(n=1038) Refracture group(n=277) v/ Z P value
Hemoglobin( g/L, x+s) 125.36+17. 08 117.31£18. 44 6. 840 0. 000
Fasting blood glucose[ mmol/L,M(Q,,0Q;) ] 5.92(5.25,7.13) 5.78(5.15,6.78) 2.132 0.033
Uric acid( umol/L, %+s) 295. 24+88. 96 281.24+93.73 2.215 0.027
Creatinine[ pmol/L, M(Q,,Q5) ] 60. 82(50. 83,73. 45) 57.49(49.00,70.00) 2.634 0. 008
Albumin protein(g/L, x+s) 39.45+4.59 37.41x4. 68 6.557 0. 000
Total bilirubin[ wmol/L,M(Q, ,05) ] 14.73(11.30,19. 37) 12.92(10.25,17. 62) 2.671 0. 008
Lactate dehydrogenase [ U/L,M(Q,,0;) ] 207.71(180. 08,240.91) 198. 11(178.01,238. 88) 1.465 0.143
Alkaline phosphatase[ U/L,M(Q,,Q5) ] 75.00(60. 00,90.32) 75.05(62.00,97.92) 1.173 0.241
AST[U/L,M(Q,,0Q3) ] 19.00( 16.00,23. 67) 18.00( 15.36,21.75) 3.540 0. 000
ALT[U/L,M(Q,,Q3) ] 15.62(12.00,21.00) 14.01(10.59,19.00) 4.201 0. 000
Potassium (mmol/L, xs) 4.0520. 49 4.020. 44 0.991 0.322
Serum sodium (mmol/L, x+s) 140.93+3. 17 140. 61+3. 56 1.414 0. 158
Blood calcium ( mmol/L, x+s) 2.20+0. 17 2.20+0. 14 0.268 0.789
Blood phosphorus (mmol/L, x+s) 1.130.19 1.16+0.22 1.982 0. 048
Blood magnesium( mmol/L, %+s) 0. 88+0. 08 0. 88+0. 08 0.253 0. 800

AST; aspartate aminotransferase; ALT: alanine aminotransferase.
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Table 3 Comparison of complications and Charlson index scores between two groups

Ttem First fracture group(n=1038) Refracture group(n=277) P value
Hypertension[ n( %) ] 483(46.53) 134(48.38) 0.585
Hyperlipemial n( %) | 102(9. 83) 30(10.83) 0.621
Coronary heart disease[ n( %) ] 154(14.84) 48(17.33) 0.307
Arthythmology[ n( %) | 115(11.08) 23(8.30) 0. 180
Heart failure[ n( %) | 14(1.35) 6(2.17) 0.323
Diabetes mellitus[ n( %) ] 259(24.95) 61(22.02) 0.313
Eye disease[ n( %) ] 108(10.40) 37(13.36) 0.163
COPD[n(%) ] 27(2.60) 18(6.50) 0. 002
Dementia[ n( %) | 7(0.67) 5(1.81) 0.079
Parkinson's disease[ n( %) ] 14(1.35) 9(3.25) 0.032
Cerebrovascular disease[ n( %) ] 123(11.85) 44(15.88) 0.074
Peripheral vascular disease[ n( %) ] 281(27.07) 97(35.02) 0. 009
Liver disease[ n( %) ] 21(2.02) 6(2.17) 0. 882
Moderate to severe kidney disease[ n( %) ] 40(3.85) 15(5.42) 0.249
Connective tissue disease 19(1.83) 10(3.61) 0.073
Peptic ulcer[ n( %) ] 17(1.64) 5(1.81) 0. 847
Charlson index score(x+s) 1.16+1.50 1.41+£1.54 0.013

COPD: chronic obstructive pulmonary disease.
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Table 4 Multivariate logistic regression analysis on risk factor of fracture after fragility fracture
Factor B SE Wald X* P value OR 95%ClI
Age 0.022 0.010 5.215 0.022 1.022 1.003-1. 041
Hemoglobin -0.017 0. 005 10. 325 0.001 0.983 0.973-0.993
Fasting blood glucose -0. 064 0.030 4.588 0.032 0.938 0. 885-0. 995
Creatinine -0.005 0. 002 4.962 0.026 0.995 0.990-0. 999
Albumin protein -0.051 0.019 7.030 0. 008 0. 950 0.915-0. 987
Blood phosphorus 1.170 0.437 7.168 0. 007 3.220 1.368-7.581
COPD 0.795 0.336 5.586 0.018 2.214 1.145-4.279

COPD: chronic obstructive pulmonary disease.
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Table 5 Causes of fracture in patients [n(%) ]

First fracture group  Refracture group All
ftem (n=1038) (n=277)  (n=1315)
Fall 856(82.47) 213(76.89) 1069(81.29)
Weight bearing 63(6.07) 19(6. 86) 82(6.24)
Change of position 65(6.26) 6(2.17) 71(5.40)
or sprain
No inducement 54(5.20) 39(14.08) 93(7.07)
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