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ABSTRACT

BACKGROUND: Osteoporotic hip fracture is a major health concern among aging populations. Refracture
following hip fracture surgery further increases mortality and healthcare burden. However, data on the
incidence and risk factors for refracture among the Thai population remain limited.

OBJECTIVES: To investigate the incidence and factors associated with refracture after hip fracture surgery
in older adults.

METHODS: This retrospective case control study was conducted at Phrapokklao Hospital, Chanthaburi,
Thailand. Medical records and radiographs of patients aged =50 years who sustained low-energy hip fractures
and underwent surgical treatment between 2017 and 2023 were retrospectively reviewed. Patients were
categorized into refracture and non-refracture groups. Collected variables included age, sex, body mass
index (BMI), comorbidities, serum albumin level, hemoglobin level, estimated glomerular filtration rate (eGFR),
total lymphocyte count (TLC), and cortical thickness index (CTI). The factors associated with refracture were
analyzed using multivariable logistic regression analysis.

RESULTS: A total of 854 patients were included, with a mean age of 77.3 +/- 9.6 years. The cumulative
incidence of refracture was 20.1% (95% confidence interval [Cl]: 17.5-22.8), comprising 172 patients in the
refracture group and 682 patients in the non-refracture group. Compared with the non-refracture group, the
refracture group had a significantly higher proportion of females (84.9% vs. 68.2%, p<0.001), lower serum
albumin levels (3.5+0.6 vs. 3.72+0.5 g/dL, p<0.001), and lower CTI values (0.4+0.1 vs. 0.5+0.1, p<0.001).
Multivariable logistic regression analysis demonstrated that female sex (adjusted OR 2.39; 95% CI 1.50-3.77;
p<0.001), serum albumin<3.5 g/dL (adjusted OR 1.96; 95% CI 1.35-2.83; p<0.001), and CTI<0.40
(adjusted OR 2.08; 95% CI 1.38-3.12; p=0.001) were independent risk factors for refracture. The most
common refracture sites were the contralateral hip (46.5%) and spine (36%).

CONCLUSIONS: The incidence of refracture after hip fracture surgery in older adults was high. Female sex,
hypoalbuminemia, and cortical bone thinning were independent risk factors for refracture. Early assessment
of nutritional status and cortical thickness index may help identify high-risk patients and support strategies
for preventing refracture.
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Figure 2 Study Flow
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Table 1 Baseline Characteristics, Clinical Data, Laboratory Findings, and Initial Fracture Types of Patients with Refracture

and Control
Characteristic Refracture Non-refracture p-value
(n=172) (n=682)
n (%) n (%)
Female 146 (84.9) 465(68.2) <0.001
Age (year) mean+SD 78.0+8.8 77.1£9.8 0.29
BMI (kg/m®) mean+SD 21.143.7 21.6+3.9 0.13
Comorbidity
Hypertension 117(68) 465 (68.2) 1.00
Diabetes mellitus 51 (29.7) 203 (29.8) 1.00
Dyslipidemia 50 (29.1) 210 (30.8) 0.71
COPD 11(6.4) 46 (6.7) 1.00
Alzheimer disease 5(2.9) 18 (2.6) 0.80
Chronic kidney disease 32 (18.6) 166 (24.3) 0.13
Old cerebrovascular disease 18 (10.5) 92 (13.5) 0.31
Ischemic heart disease 17 (9.9) 50 (7.3) 0.27
Smoke 19(11.1) 106(15.5) 0.15
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Table 1 Baseline Characteristics, Clinical Data, Laboratory Findings, and Initial Fracture Types of Patients with Refracture

and Control (continue)

Characteristic Refracture Non-refracture p-value
(n=172) (n=682)
n (%) n (%)
ASA Classification 0.30
1 0(0.0) 11 (1.6)
2 50 (29.0) 196 (28.7)
3 121 (70.4) 463 (67.9)
4 1(0.8) 12 (1.8)
Albumin (g/dL) mean+SD 3.5+0.6 3.7x0.5 <0.001
CTI, mean+SD 0.4+0.1 0.5+0.1 <0.001
eGFR(mI/min/1.73m?), mean+SD 68.9+22.5 67.8+24.5 0.60
TLC (cells/mm3), meantSD 1,382.8+658.8 1427.0+787.6 0.50
Hb (g/dL), mean+SD 10.9+1.6 11.1£1.5 0.16
Index of fracture type 0.34
Femoral neck 85 (49.4) 305 (44.7)
Intertrochanteric 84 (48.8) 370 (54.3)
Subtrochanteric 3(1.7) 7 (1.0)

BMI: Body Mass Index., ASA: American Society of Anesthesiologists Physical Status Classification System, CTI: Cortical

thickness index, Hb: Hemoglobin, eGFR: estimated glomerular filtration rate, TLC: Total lymphocyte count
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Table 2 Sites of Refracture among Patients with Refracture
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Refracture n (%)
Hip (Contralateral) 80 (46.5)
Spine 62 (36.0)
Forearm 16 (9.3)
Humerus 7 (4.1)
Pelvis 7 (4.1)
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Table 3 Univariable and Multivariable Logistic Regression Analyses of Factors Associated with Refracture after Hip Fracture
Surgery
Predictors Univariable analysis Multivariable analysis
Crude OR 95% CI p-value Adjusted OR 95% CI p-value

Age 1.01 (0.99-1.03) 0.29 - - -
Gender

Male Ref. - - - - -

Female 2.62 (1.68-4.10) <0.001 2.39 (1.50-3.77) <0.001
Albumin (g/dL)

23.5 Ref. - - - - -

<3.5 1.92 (1.34-2.75) <0.001 1.96 (1.35-2.83) <0.001
CTI

>0.40 Ref. - - - - -

<0.40 2.48 (1.66-3.700) <0.001 2.08 (1.38-3.12) 0.001
Hb

>10 Ref. - - - - -

<10 1.21 (0.83-1.77) 0.32
eGFR(ml/min/1.73m?)

=260 Ref. - - - - -

<60 0.81 (0.56-1.15) 0.23 - - -
TLC (cells/mm®)

>2,000 Ref. - - - - -

<2,000 0.82 (0.53-1.27) 0.39 - - -

CTI: cortical thickness index, Hb: Hemoglobin, eGFR: estimated glomerular filtration rate, TLC: Total lymphocyte count
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