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The prevalence of hip fractures has gradually 
become a major public health issue, particularly 
among elderly individuals, usually due to the aging 
population and related ill health. These types of 
fractures have often been known to be caused by 
low-energy falls and are related to significant health 
complications, increased mortality rates, and high 
health costs.[1] The consequences of hip fractures 
go beyond the immediate physical injuries to 
encompass extended hospital stays, rehabilitation, 
and poor quality of life for the affected individuals. 
Researchers indicate that hip fracture rates are on 
the rise and point to the pressing need for effective 
prevention and therapeutic strategies directed at this 
particular demographic group.[2,3] Contralateral hip 
fracture following an initial fracture is particularly 
common among elderly patients, where previous 
studies showed between 11 and 15% may fracture 
on the opposite side within a decade following 
the initial fracture.[4-6] A contralateral hip fracture 

Objectives: This study aims to identify risk factors associated 
with contralateral hip fractures in elderly patients over 80 years 
old following an initial hip fracture.
Patients and methods: Between May 2015 and April 2018, a 
total of 1,138 elderly patients (303 males, 805 females; median 
age: 85 years; interquartile range [IQR], 82 to 88 years) who 
were hospitalized for hip fractures were retrospectively analyzed. 
Data on demographics, comorbidities, and biochemical markers 
were collected during the initial hospitalization. Patients were 
followed for up to two years to identify cases of contralateral hip 
fractures. Risk factors were analyzed using univariate analyses 
and a Cox proportional hazards model using odds ratios (ORs) 
and confidence intervals (CIs).
Results: Of the patients, 98 (8.61%) experienced a contralateral 
hip fracture within two years. The incidence rates at 12 months 
and 24 months were 4.3% and 8.61%, respectively. Multivariable 
analysis identified chronic obstructive pulmonary disease 
(OR = 0.393, 95% CI 0.183-0.841), increasing Charlson 
Comorbidity Index (OR = 1.308, 95% CI 1.029-1.662), 
lower extremity deep vein thrombosis (OR = 0.168, 95% CI 
0.079-0.354), pneumonia (OR = 0.133, 95% CI 0.075-0.236), 
and urinary tract infection (OR = 0.113, 95% CI 0.058-0.220) as 
significant risk factors for contralateral hip fractures.
Conclusion: Several key risk factors were found to be associated 
with contralateral hip fractures in elderly patients over 
80 years old. Specifically, chronic obstructive pulmonary disease, 
increased Charlson Comorbidity Index, lower extremity deep vein 
thrombosis, pneumonia, and urinary tract infections significantly 
increased the risk of contralateral hip fractures. These findings 
highlight the importance of comprehensive assessment and 
targeted interventions in high-risk patients to mitigate the risk of 
subsequent fractures. Our results underscore the need for early 
identification of at-risk individuals and the implementation of 
preventive strategies to improve patient outcomes.
Keywords: Contralateral hip fracture. elderly patients, epidemiology. hip 
fracture. risk factors.

ABSTRACT

Predisposing factors for contralateral hip fractures in 
elderly patients over 80 years old 

Li-Ping Ma, MM1, Bei-Chen Cui, MM1, Jin-Qi Li, MM2, Zhao-Xing Tian, PhD1

1Department of Emergency, Beijing Jishuitan Hospital, Capital Medical University, Beijing, China
2Department of Orthopedic Surgery, Beijing Jishuitan Hospital, Capital Medical University, Beijing, China

occurs in elderly patients after a primary fracture 
with an incidence ranging from 6.8 to 16%.[7,8] It is 
associated with higher mortality rates, increased 
health problems, and higher loss of self-sufficiency 
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compared to subjects with a single hip fracture.[9,10] 
The majority of risk factors set up in the literature 
refer to the long-term incidence of subsequent 
fractures within a decade. However, it should be 
underlined that the risk of the second hip fracture 
is maximum during the first year after the first 
fracture, whereas more than half of them happen 
in a period of two years and more than 70% happen 
within a period of four years.[11-14]

Given the significant morbidity and mortality 
associated with contralateral hip fractures in 
elderly patients, it is crucial to identify the specific 
combinations of risk factors which constitute the 
risky group to inform targeted prevention strategies 
and improve patient outcomes. While previous 
studies have identified several risk factors associated 
with contralateral hip fractures, including advanced 
age, comorbidities such as chronic obstructive 
pulmonary disease (COPD), deep vein thrombosis 
(DVT), pneumonia, and urinary tract infections, 
and frailty,[5,15,16] there are still critical gaps in our 
understanding. Most prior research has focused on 
long-term outcomes over a decade, whereas the risk 
of a second hip fracture is highest in the first few 
years after the initial fracture.[11-14] In the present 
study, we aimed to evaluate the short- to mid-term 
risk of contralateral hip fractures in elderly patients 
aged 80 and older.

PATIENTS AND METHODS

This single-center, retrospective study was 
conducted at Capital Medical University, Department 
of Emergency between May 31st, 2015 and April 
30th, 2018. This study included elderly patients 
with hip fractures who were admitted for the first 
time and underwent surgery at our hospital. The 
patients were over 80 years old at the time of their 
fracture, and follow-up data was available for at 
least 24 months.[14] Inclusion criteria were as follows: 
age ≥ 80 years; first occurrence of hip fracture 
(femoral neck fracture, intertrochanteric fracture, 
and subtrochanteric fracture) and surgical treatment 
at our hospital; low-energy injury in fracture 
patients; and the patients in whom contralateral 
hip fracture were diagnosed within three weeks 
after the bone fracture. Exclusion criteria were as 
follows: age under 80 years; incomplete patient 
data records; recurrence of ipsilateral hip fracture 
(periprosthetic fracture), case-based fracture, and 
bilateral hip fracture within two years after the 
first hip fracture surgery; death within two years of 
follow-up; and patients who undergo artificial hip 
replacement or hip replacement surgery undergo 

internal fixation surgery on the other side of the 
previous fracture. Finally, a total of 1,138 patients 
(303 males, 805 females; median age: 85 years; 
interquartile range [IQR], 82 to 88 years) who met 
the inclusion criteria were recruited. Based on the 
follow-up results, the patients were divided into two 
groups: Group 1 (n = 1,040) who did not experience 
a second contralateral hip fracture and Group 2 
(n = 98) who did experience a second contralateral 
hip fracture. The study flowchart is shown in 
Figure 1. Written informed consent was obtained 
from each patient. The study protocol was approved 
by the Beijing Jishuitan Hospital Ethics Committee 
(Date: 04.12.2024, No: [K2004] [502]-00). The study 
was conducted in accordance with the principles of 
the Declaration of Helsinki.

Outcome measures and variables

We recorded demographic characteristics and 
risk factors. We collected the patient's sex, age, 
height, weight, and living conditions (independent, 
partially dependent, totally Dependent), as well as 
fracture types, through inquiry from the medical 
records. The major comorbidities included coronary 
heart disease, hypertension, arrhythmia, cardiac 
insufficiency, diabetes, cerebrovascular disease, 
peripheral vascular disease, COPD, malignant 
tumor, chronic renal insufficiency, liver disease, 
thyroid disease, Parkinson's disease, autoimmune 
disease, and calculated the Charlson Comorbidity 
Index (CCI) and modified Frailty Index of Five 
Deficits (mFI-5). Preoperative blood counts and 
biochemical analyses were performed, including 
white blood cell (WBC) count, hemoglobin (HGB), 
platelet (PLT) count, alanine aminotransferase 
(ALT), aspartate aminotransferase (AST), albumin 
(ALB), glucose (GLU), urea (UREA), creatinine 
(CREA), calcium (Ca), inorganic phosphorus (IP), 
potassium (K), sodium (Na), creatine kinase-MB 
(CK-MB), cardiac troponin I (CTNI), prothrombin 
time (PT), international normalized ratio (INR), 
activated partial thromboplastin time (APTT), 
D-dimer (D-D), pH, partial pressure of carbon 
dioxide (PCO2), partial pressure of oxygen (PO2), 
lactic acid (Lac), oxygen saturation (SO2), total 
procollagen type 1 N-terminal propeptide (tP1NP), 
β-C-terminal telopeptide of type I collagen (β-CTX), 
osteocalcin (OC), 25-hydroxyvitamin D (25-(OH)
VD3), and parathyroid hormone (PTH). Additionally, 
bone mineral density (BMD) measurements were 
recorded for patients who underwent dual-energy 
X-ray absorptiometry (DEXA) scans as part of their 
routine care. Data regarding osteoporosis treatment, 
including the use of bisphosphonates, selective 
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estrogen receptor modulators, and other relevant 
therapies, were also collected from the medical 
records. The treatment measures were executed by 
experienced orthopedic surgeons and rehabilitation 
specialists, while the outcome assessments were 
conducted by a team comprising attending 
physicians, research nurses, and a biostatistician. 
This multidisciplinary approach ensured the 
quality and reliability of both the treatment and the 
assessment processes.

Follow-up

In our study, from the time of the first hip 
fracture as the starting point, the patients were 
followed for 90 days, 180 days, 360 days, 540 days, 
and 720 days, with contralateral hip fracture and 
loss of follow-up as the endpoint.[14] The choice of a 
two-year follow-up period was based on previous 
research indicating that the risk of a second hip 
fracture is highest within the first two years after 

the initial fracture.[11-14] This period is critical for 
identifying and managing risk factors to prevent 
subsequent fractures.

Statistical analysis

Statistical analysis was performed using the 
SPSS version 22.0 software (IBM Corp., Armonk, 
NY, USA). The normality of quantitative data was 
assessed using the Shapiro-Wilk test. Continuous 
data were presented in mean ± standard deviation 
(SD) or median and IQR, 25th-75th), while categorical 
data were presented in number and frequency. 
Comparisons between the groups were conducted 
using the independent samples t-test for normally 
distributed data and the Mann-Whitney U test for 
non-normally distributed data. Categorical data 
were compared using the chi-square test or Fisher 
exact test. Univariate analyses were performed 
to identify potential risk factors associated 
with contralateral hip fractures. Factors with a 

1,195 patients with secondary hip fractures

Evaluation index: demographics, comorbidities, and biochemical 
markers were collected during the initial hospitalization. 

Follow-up time (2 years)

Predisposing factors for secondary hip fractures in elderly patients 
over 80 years old: a retrospective study

Without contralateral 2nd hip fracture With contralateral 2nd hip fracture

Enrolled (n = 1,138)

Group 1 (n = 1,040) Group 2 (n = 98)

Inclusion/exclusion criteria

•	 18 lost to follow-up
•	 29 with incomplete results
•	 10 deceased from rectal cancer

FIGURE 1. Study flowchart.
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p value of < 0.05 were included in the multivariate 
analysis. Cox proportional hazards regression 
models were used to assess the independent risk 
factors for contralateral hip fractures, with hazard 
ratios (HRs) and 95% confidence intervals (CIs) 
calculated. The proportional hazards assumption 
of the Cox model was tested using Schoenfeld 
residuals. The Kaplan-Meier survival analysis was 
performed to illustrate the survival differences 
between groups. Missing data were handled using 
multiple imputation to minimize bias. A p value of 
<0.05 was considered statistically significant.

RESULTS

The characteristics of the two patient groups are 
presented in Table I. Among the fracture types, 
femoral neck fractures accounted for 532 (46.8%), 
intertrochanteric fractures accounted for 592 (52%), 
and subtrochanteric fractures 14 (1.2%). Among the 
1,138 patients, 64.6% were independently mobile. 
Over the course of the two-year follow-up period, 
98 patients developed contralateral fractures. The 
overall median age at the time of the first hip 
fracture without a second contralateral hip fracture 
(Group 1) was 85 (range, 82 to 88) years, while the 
mean age for those with a second contralateral 
hip fracture (Group 2) was 85.5 (range, 83 to 88) 
years. In terms of age distribution, the cohort was 
comprised of 56.6% patients aged 80-85, 29.4% 
aged 86-90, and 14% aged over 90 years old. Bone 
mineral density measurements were available 
for 762 (67.0%) patients, with a mean BMD of 
0.72 ± 0.15 g/cm² in Group 1 and 0.68 ± 0.27 g/cm² 
in Group 2 (p = 0.034). Osteoporosis treatment was 
documented in 402 (40.1%) patients, with a higher 
proportion in Group 2 (55.1%) compared to Group 1 
(38.7%, p = 0.048).

Incidence of contralateral hip fractures

The univariate analysis showed that higher 
sodium serum levels, pH, PO2, and SO2 and 
lower lactate levels were associated with a higher 
tendency to suffer a contralateral hip fracture. 
Contralateral hip fractures also presented acute 
chest infections more frequently, and also urinary 
and tract infections and DVT during the follow-up. 
These patients also had significant increases in 
the following conditions: arrhythmia, chronic 
heart failure, cerebrovascular disease, peripheral 
vascular disease, COPD, chronic kidney disease, 
and Alzheimer's disease. They also had a higher 
CCI score and 5-mFI, indicating a greater overall 
burden of comorbidities and frailty.

According to Cox's proportional hazards 
regression, some of the risk factors had a significant 
relationship with a high incidence of contralateral 
hip fractures, COPD, DVT, pneumonia, and urinary 
tract infection during the follow-up (Table II).

In follow-up studies, 98 patients, which 
were 8.61% of the studied group, developed a 
contralateral fracture within two years of their 
initial hip fracture. Rates of occurrence accordingly 
for contralateral fractures within 90, 180, 270, 360, 
450, 540, and 630 days were 1.14%, 2.20%, 2.81%, 
4.3%, 5.1%, 5.71%, and 6.77%, respectively (Figure 2). 
The incidence rates of contralateral fractures at 90 
days, 180 days, 270 days, 360 days, 450 days, 540 
days, 630 days, and 720 days were 0.0%, 0.9%, 1.8%, 
3.6%, 4.5%, 4.8%, 5.7%, and 6.6%, respectively. 
Contralateral fracture rates were recorded at 1.1%, 
2.2%, 2.7%, 4.1%, 4.8%, 5.7%, 6.8%, and 9.1% for 90 
days, 180 days, 270 days, 360 days, 450 days, 540 
days, 630 days, and 720 days, respectively (Figure 3). 
In the 80-85-year age group, there were 49 cases, 
while the incidences of contralateral fracture were 
1.2%, 1.7%, 2.0%, 3.4%, 4.0%, 4.3%, 5.6%, and 7.6%, 
respectively, at 90, 180, 270, 360, 450, 540, 630, and 
720 days. For the age group 86-90 years, which 
consisted of 35 cases, the contralateral fracture rates 
were as follows: at 90 days, 1.2%; 180 days, 3.6%; 270 
days, 5.1%; 360 days, 7.2%; 450 days, 8.1%; 540 days, 
9.0%; 630 days, 9.6%; and 720 days, 10.5%. Of the 
14 cases in the age group above 90, the incidence 
rates at 90, 180, 270, 360, 450, 540, 630, and 720 
days were 0.6%, 1.3%, 1.3%, 1.9%, 3.1%, 4.3%, 5.7%, 
and 8.8%, respectively (Figure 4). Over time, the 
incidence of contralateral hip fracture increases 
continuously (Table III).

Combinations of risk factors
In addition to identifying individual risk 

factors, we explored the combined effects of 
these factors on the risk of contralateral hip 
fractures. Our analysis revealed that patients 
with a combination of COPD and a high CCI (≥ 3) 
had a particularly elevated risk of experiencing 
a contralateral hip fracture within the two-year 
follow-up period. Specifically, patients with 
both COPD and a CCI ≥ 3 had an HR of 2.45 
(95% CI 1.52-3.96) compared to those without 
these conditions.

Similarly, patients with both lower extremity 
DVT and a history of pneumonia or urinary tract 
infections were also at a significantly higher risk. The 
combined presence of DVT and either pneumonia 
or urinary tract infection was associated with an 
HR of 2.10 (95% CI 1.34-3.28) for contralateral hip 
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fractures within two years (Table IV). The presence 
of multiple comorbidities, particularly respiratory 
conditions and infections, could synergistically 
increase the risk of subsequent fractures.

DISCUSSION

In the present study, we evaluated the short- to 
mid-term risk of contralateral hip fractures in 
elderly patients aged 80 and older. Our findings 

TABLE I
Comparison of possible factors associated with second fracture in two-year follow-up between two groups

Total number
(n=1,138)

Group 1
(n=1,040)

Group 2
(n=98)

n % n % n % p

Age (year) 85 82.88 85 82.88 85.5 83.88 0.149

Age group

80-85

86-90

> 90

645

334

159

56.6

29.4

14.0

596

299

145

57.3

28.7

1.39

49

35

14

50

35.7

14.3

0.312

Sex

Male

Female

333

805

29.3

70.7

311

729

29.9

70.1

22

76

22.4

77.6

0.121

Fracture type

Femoral neck fracture

Intertrochanteric fracture

Subtrochanteric fracture

532

592

14

46.8

52.0

1.2

474

554

12

45.6

53.3

1.2

58

38

2

59.2

38.8

2.0

0.021

Ambulatory capacity

Independent

Partially dependent

735

369

64.6

32.4

676

333

65

32

59

36

60.2

36.7

0.627

Totally dependent 34 3.0 31 3.0 3 3.1

Comorbid disease

Hypertension

Coronary heart disease

Arrhythmia

Cardiac insufficiency

Diabetes mellitus

Cerebrovascular disease

Peripheral vascular diseases

COPD

Malignant tumor

Chronic kidney disease

Liver disease

Thyroid gland diseases

Alzheimer’s disease

Parkinson

Autoimmune disease

619

268

90

58

176

217

16

47

54

38

11

16

64

19

11

54.4

23.6

7.9

5.1

15.5

19.1

1.4

4.1

4.7

3.3

1

1.4

5.6

1.7

1

565

238

77

44

195

184

12

38

46

29

9

14

46

15

10

54.3

22.9

7.4

4.2

18.8

17.7

1.2

3.8

4.4

2.8

0.9

1.3

4.4

1.4

1.0

54

30

13

14

19

33

4

9

8

9

2

2

18

4

1

55.1

30.6

13.3

14.3

19.4

33.7

4.1

9.2

8.2

9.2

2.0

2.0

18.4

4.1

1.0

0.883

0.085

0.040

< 0.001

0.877

< 0.001

0.019

0.009

0.096

0.001

0.256

0.577

< 0.001

0.051

0.955

Complications during follow-up period

Pneumonia

Urinary tract infection

Lower extremity deep vein thrombosis

37

19

17

3.2

1.7

1.5

17

5

7

1.6

0.5

0.7

20

14

10

20.4

14.3

10.2

< 0.001

< 0.001

< 0.001

Bone mineral density (g/cm2), (mean±SD) 762 67.0 0.72 ± 0.15 0.68 ± 0.27 0.034

Osteoporosis treatment 456 40.1 402 38.7 54 55.1 0.048

Charlson Comorbidity Index 4 3.5 4 3.5 5 4.6 < 0.001

5-mFI 1 0. 2 1 0.2 1 1.2 0.011

CODP, chronic obstructive pulmonary disease; 5-mFI: 5-factor modified frailty index.
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highlight the importance of proactive management 
of comorbid conditions and complications in elderly 
patients with hip fractures. Early identification 
and treatment of infections, DVT, and other 
complications may help reduce the risk of subsequent 
fractures. Aggressive management of COPD to 
improve respiratory function and mobility, prompt 
treatment of infections to prevent hospitalization 
and deconditioning, and prophylactic measures 

against DVT can all contribute to better outcomes. 
Additionally, our study underscores the need for 
comprehensive geriatric assessments to identify 
high-risk patients and implement targeted 
interventions, such as fall prevention programs and 
optimized medical management of comorbidities.

The current study focuses on hip fractures 
among elderly aged 80 and above, and a 
retrospective analysis of a considerable sample 

TABLE II
Comparison of blood test results associated with second fracture in two-year follow-up between two groups

Group 1 (n = 1,040) Group 2 (n = 98)

Median Min-Max Median Min-Max p

WBC (×109/L) 9.9 7.8-12.1 9.6 7.4-12.1 0.531

HGB (g/L) 115 103-125.5 115 104-128 0.584

PLT (×109/L) 190 153-237 199 165-235 0.394

ALT (U/L) 13 10-17 12 9-15 0.052

AST (U/L) 19 16-23 19 15-22 0.285

TP (g/L) 63.9 59.6-67.7 65.25 60.1-68.7 0.143

ALB (g/L) 39.7 37.3-41.7 39.2 37-42 0.944

GLU (mmol/L) 7.7 6.7-9.6 7.5 6.6-9.6 0.283

UREA (mmol/L) 7.4 5.9-9.4 7.4 6.0-9.5 0.913

CREA (umol/L) 63 51-80 64.5 49-83 0.644

Ca (mmol/L) 2.3 2.2-2.3 2.3 - 0.556

IP (mmol/L) 1.0 0.8-1.1 1.0 0.8-1.1 0.507

K (mmol/L) 3.9 3.6-4.2 4.0 3.7-4.2 0.223

Na (mmol/L) 138 136-140 139 137-141 0.002

CK-MB (ng/mL) 1.7 1.1-2.7 1.6 1.2-2.6 0.517

CTNI (ng/m×) 0.1 0.0-0.3 0.1 0.0-0.3 0.465

PT (s) 13 12.4-13.5 12.7 12.0-12.7 0.069

INR 1.0 1.0-1.1 1 1.0-1.1 0.233

APTT (s) 28.1 25.6-31 27.5 24.7-30.6 0.078

D-D (mg/L) 9.0 4.1-19.2 13.1 4.1-26.6 0.051

PH 7.4 4.1-19.2 7.4 7.4-7.5 0.022

PCO2 (mmHg) 31.7 29.1-34.6 30.1 28.9-34.1 0.193

PO2 (mmHg) 72.9 65.7-83 78.6 70.5-86.6 0.001

Lac (mmol/L) 1.0 0.8-1.5 1.25 0.7-1.6 0.036

SO2 (%) 95.3 93.5-96.8 96.0 94.7-97.2 0.010

tP1NP (ng/mL) 48.4 32.4-84.6 48.4 29.9-83.4 0.867

b-CTX (ng/mL) 0.6 0.4-0.8 0.5 0.4-0.8 0.816

OC (ng/mL) 13.6 9.8-18.8 13.7 9.7-19.6 0.977

25-(OH)VD3 (ng/mL) 10.2 7.6-16.2 10.5 7.2-16.2 0.905

PTH (pg/mL) 53.8 7.6-16.2 53.9 40.7-75.7 0.493

WBC, white blood cell; HGB, hemoglobin; PLT, platelet; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TP, total protein; ALB, albumin; 
GLU, glucose; CREA, creatinine; Ca, calcium; IP, inorganic phosphorus; K, potassium; Na, sodium; CK-MB, creatine kinase-MB; CTNI, cardiac troponin I; 
PT, prothrombin time; INR, international normalized ratio; APTT, activated partial thromboplastin time; D-D: D-dimer; PCO2, partial pressure of carbon dioxide; 
PO2, partial pressure of oxygen; Lac, lactic acid; SO2, oxygen saturation; tP1NP, total procollagen type 1 N-terminal propeptide; b-CTX, β-C-terminal telopeptide 
of type 1 collagen; OC, osteocalcin; 25-(OH)VD3, 25-hydroxyvitamin D; PTH, parathyroid hormone.
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was performed, thereby attempting to present the 
real situation in terms of hip fractures among the 
elderly population. A contralateral hip fracture 
following an initial hip fracture is a frequent 
finding in older adults; incidence rates vary 
between 2.3 and 13.8%.[18-21] In all, 1,138 patients 

developed an index hip fracture within the study 
period, of which 98 suffered a contralateral hip 
fracture within a period of 24 months. Thus, the 
incidence rate of a second hip fracture in one year 
is 4.3%, and 8.61% after two years is comparable 
with studies previously reported.[21] Our study 
also suggests the incidence rate of secondary 
fractures in the elderly population is on the 
rise in most age groups and both sexes. This is 
particularly important, as our findings suggest 
that the prevalence of contralateral fractures 
tends to increase significantly over time, thereby 
supporting the need for the continued monitoring 
and active management of at-risk patients.[2]

Our study represents the first report on risk 
factors for a second fracture in elderly patients 
over the age of 80 years. In the current study, we 
hypothesized that some patients with underlying 
medical conditions might be at a higher risk for 
sustaining a second contralateral hip fracture after 
an initial hip fracture. Of these, from our previous 
meta-analysis study, the risk factors significantly 
associated with a second contralateral hip fracture 
included female sex, institutional living, poor 
vision, osteoporosis, dementia, dizziness, cardiac 
disease, and respiratory diseases.[10] In contrast, 
other reports indicate that neither age nor sex should 
be considered risk factors for secondary fractures.[22] 

In our series, patients who suffered a contralateral 
hip fracture were found to be significantly older at 
the time of the index hip fracture compared to those 
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FIGURE 2. Cumulative incidence rate of contralateral 
fractures within two years after hip fracture surgery in the 
elderly.
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FIGURE 3. Cumulative incidence rate of contralateral 
fractures within two years after hip fracture surgery in elderly 
patients of different age groups.
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FIGURE 4. Cumulative incidence rate of contralateral 
fractures within two years after hip fracture surgery in the 
elderly of different sexes.
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patients who did not suffer a subsequent fracture. 
However, no significant relation between age and 
sex was noted with secondary fractures in the 
present study.

It has also been seen that respiratory diseases 
are one of the major risk factors for second hip 
fractures.[23,24] The type of respiratory disease that 
characterized our study group was essentially 
asthma and COPD. Besides having markedly 
impaired respiratory function, patients with 
severe-to-moderate COPD are often systemically 
ill and may have received systemic corticosteroids 
for the condition over the long term, either or both 
of which further increase their risk for reduced 
BMD. Patients with respiratory disease are often 
less active than other patients. This is frequently 
associated with disuse syndrome, as this patient 
with respiratory illness might be more vulnerable 
to a succession of falls and a successive fracture. 
Chapman et al.[25] found that the prevalence of 
COPD increased appreciably with increasing age. 
The ratio of patients with respiratory disease was 
low, but in the second-fracture group it was about 
double of that in unilateral fracture group, perhaps 
owing to the mean age being higher, which may 
account for the high proportion of patients having 
respiratory disease. In addition, hip fracture patients 
enjoy extremely poor mobility, and long-term bed 
rest after surgery can easily result in respiratory 
infections, acute COPD exacerbation, reduction in 

bone cell activity, and even further decline in bone 
density. The vicious circle of the two eventually 
leads to repeated contralateral bone fracture, which 
seriously influences the prognosis and quality of life 
for the patient while increasing medical burden.[26-28] 
Elderly patients with respiratory diseases should 
be closely monitored and treated. As the most 
significant underlying strategy for the prevention of 
secondary injuries would involve hip protectors that 
fit properly, changes in their living environment 
will also be required.[29]

The implications of our results extend beyond 
mere identification of risk factors; they also have 
substantial relevance for clinical practice and 
policy formulation. Our findings align with several 
international studies that have identified COPD 
and high comorbidity indices as significant risk 
factors for secondary hip fractures. A study by 
Ryg et al.[8] reported that patients with COPD had 
a higher risk of secondary hip fractures, similar to 
our results. Additionally, the CCI has been widely 
recognized as a predictor of fracture risk in elderly 
populations, as demonstrated by Reyes et al.,[30] 
who found that a CCI score of ≥3 was associated 
with a 50% greater risk of hip fracture. Our study 
further validates these findings, emphasizing the 
importance of comprehensive geriatric assessment 
in identifying high-risk patients. Comparatively, 
secondary fractures on the opposite side following 
an initial fracture are linked to elevated CCI 

TABLE IV
Impact of combinations of risk factors on the risk of contralateral hip fractures

Risk factor combination HR CI

COPD + Charlson comorbidity index ≥ 3 2.45 1.52-3.96

Lower extremity deep vein thrombosis + pneumonia or urinary tract infection 2.10 1.34-3.28

HR, hazard ratio; CI, confidence interval; CODP, chronic obstructive pulmonary disease.

TABLE III
Multivariable COX regression analysis of factors affecting two-year second fracture after hip fracture surgery

95% CI

p OR Lower Upper

Chronic obstructive pulmonary disease 0.016 0.393 0.183 0.841

Increasing Charlson score 0.028 1.308 1.029 1.662

Lower extremity deep vein thrombosis 0.000 0.168 0.079 0.354

Pneumonia 0.000 0.133 0.075 0.236

Urinary tract infection 0.000 0.113 0.058 0.220

CI, confidence interval.
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scores.[31,32] Since the CCI score was established as 
a significant predictor of fracture risk, appropriate 
comprehensive geriatric assessment may be 
important in risk stratification and treatment 
individualization. Therefore, we would recommend 
the following: a patient with severe disease or 
with a high number of comorbidities is medically 
optimized for falls risk assessment before being 
discharged.

In this study, we investigated the incidence and 
related risk factors of contralateral hip fractures 
in elderly patients over the age of 80 following 
their first hip fracture, which has significant 
implications for clinical practice. Our study fills a 
knowledge gap by providing valuable insights into 
this specific population. Compared to previous 
studies, we identified complications that occurred 
during the follow-up period, such as DVT and 
infectious diseases including pneumonia and 
urinary tract infections, which have not been 
previously reported. These complications were 
found to be risk factors for second contralateral 
fractures, and their specific mechanisms require 
further study.

In the current study, we explored various patient-
related factors such as age, sex, comorbidities, and 
serum biochemical markers, in relation to the 
incidence of contralateral hip fractures. Previous 
research has identified the significant impact 
of these factors on fracture risk; however, the 
underlying mechanisms still remain inadequately 
understood. Through rigorous statistical analyses, 
including univariate and multivariate models, 
this research seeks to delineate the critical risk 
factors associated with contralateral hip fractures in 
older adults. The findings would contribute to the 
development of targeted clinical interventions and 
preventive measures to mitigate fracture risk in this 
vulnerable population.[33] 

Furthermore, our study highlights the 
importance of postoperative management and the 
need for continued monitoring of patients with 
high comorbidity indices and respiratory diseases. 
These findings may inform the development of 
targeted interventions, such as fall prevention 
programs and optimized medical management 
of comorbidities, to reduce the incidence of 
secondary fractures. Future research should focus 
on validating these findings in diverse populations 
and exploring the role of biochemical markers and 
genetic factors in fracture risk, which could lead 
to the development of personalized prevention 
strategies.

Nonetheless, our study has several limitations. 
First, the retrospective design of the study led to a 
considerable amount of missing data. Second, the 
patient population was exclusively Asian. Third, 
BMD was not assessed, given that there was no 
discrepancy in the history of osteoporosis treatment 
between the two groups. Future multi-center, large-
scale, prospective studies are needed to validate 
our findings in diverse populations and address 
the limitations of retrospective designs in order 
to develop and test targeted interventions, such 
as fall prevention programs, optimized medical 
management of comorbidities, and the use of 
hip protectors, to mitigate the risk of secondary 
fractures.

In conclusion, several key risk factors were found 
to be associated with contralateral hip fractures in 
elderly patients over 80 years old. Specifically, 
COPD, increased CCI scores, lower extremity DVT, 
pneumonia, and urinary tract infections were found 
to significantly increase the risk of contralateral 
hip fractures. Furthermore, our analysis revealed 
that certain combinations of these risk factors, 
such as COPD combined with a high CCI and DVT 
combined with a history of pneumonia or urinary 
tract infections, pose an even greater risk. These 
findings highlight the importance of comprehensive 
assessment and targeted interventions in high-
risk patients to mitigate the risk of subsequent 
fractures. Our results underscore the need for 
early identification of at-risk individuals and the 
implementation of preventive strategies to improve 
patient outcomes.

Data Sharing Statement: The data that support the 
findings of this study are available from the corresponding 
author upon reasonable request.

Author Contributions: L.P.M., B.C.C., J.Q.L., Z.X.T.: Study 
design, data acquisition, data analysis and interpretation, 
manuscript preparation, manuscript review; Z.X.T.: Critical 
revision of the manuscript for intellectual content.

Conflict of Interest: The authors declared no conflicts of 
interest with respect to the authorship and/or publication of 
this article.

Funding: The authors received no financial support for 
the research and/or authorship of this article.

AI Disclosure: The authors declare that artificial 
intelligence (AI) tools were not used, or were used solely 
for language editing, and had no role in data analysis, 
interpretation, or the formulation of conclusions. All 
scientific content, data interpretation, and conclusions are 
the sole responsibility of the authors. The authors further 
confirm that AI tools were not used to generate, fabricate, 
or ‘hallucinate’ references, and that all references have been 
carefully verified for accuracy.



Predisposing factors for contralateral hip fractures in elderly 323

REFERENCES

1.	 Tian C, Shi L, Wang J, Zhou J, Rui C, Yin Y, Du W, et al. 
Global, regional, and national burdens of hip fractures in 
elderly individuals from 1990 to 2021 and predictions up to 
2050: A systematic analysis of the Global Burden of Disease 
Study 2021. Arch Gerontol Geriatr 2025;133:105832. doi: 
10.1016/j.archger.2025.105832.

2.	 Ayorinde RO, Okolo CA. Concurrent femoral neck 
fractures following pelvic irradiation: a case report. 
J Med Case Rep 2009;3:9332. doi: 10.1186/1752-1947-3-
9332.

3.	 Zou L, Pan XY, Xu XD, Qu YY. Application of combined 
anesthesia with spontaneous breathing in the surgery 
of intertrochanteric fracture of femur in elderly 
patients. Jt Dis Relat Surg 2024;35:562-73. doi: 10.52312/
jdrs.2024.1571.

4.	 Omsland TK, Emaus N, Tell GS, Ahmed LA, Center JR, 
Nguyen ND, et al. Ten-year risk of second hip fracture. 
A NOREPOS study. Bone 2013;52:493-7. doi: 10.1016/j.
bone.2012.09.009. 

5.	 Bosco F, Vittori J, Grosso E, Tarello M, Artiaco S, Massè A. 
Contralateral non-simultaneous proximal femoral fractures 
in patients over 65 years old. Eur J Orthop Surg Traumatol 
2022;32:71-9. doi: 10.1007/s00590-021-02929-x.

6.	 Zhao L, Tian S, Sha W, Wang L, Xu Y. Analysis of the clinical 
characteristics and risk factors associated with contralateral 
hip fracture after initial hip fracture in elderly patients: 
A retrospective cohort study. Sci Rep 2024;14:14292. doi: 
10.1038/s41598-024-65165-3. 

7.	 Zidrou C, Vasiliadis AV, Rizou S, Beletsiotis A. Second hip 
fracture in older adults: Incidence and risk factors. Eur 
J Orthop Surg Traumatol. 2023;33:1599-606. doi: 10.1007/
s00590-022-03309-9.

8.	 Ryg J, Rejnmark L, Overgaard S, Brixen K, Vestergaard 
P. Hip fracture patients at risk of second hip fracture: A 
nationwide population-based cohort study of 169,145 cases 
during 1977-2001. J Bone Miner Res 2009;24:1299-307. doi: 
10.1359/jbmr.090207. 

9.	 Sawalha S, Parker MJ. Characteristics and outcome in 
patients sustaining a second contralateral fracture of the 
hip. J Bone Joint Surg Br 2012;94:102-6. doi: 10.1302/0301-
620X.94B1.27983. 

10.	 Fukushima T, Sudo A, Uchida A. Bilateral hip fractures. J 
Orthop Sci 2006;11:435-8. doi: 10.1007/s00776-006-1056-3. 

11.	 Nymark T, Lauritsen JM, Ovesen O, Röck ND, Jeune B. 
Short time-frame from first to second hip fracture in 
the Funen County Hip Fracture Study. Osteoporos Int 
2006;17:1353-7. doi: 10.1007/s00198-006-0125-y. 

12.	 Berry SD, Samelson EJ, Hannan MT, McLean RR, Lu 
M, Cupples LA, et al. Second hip fracture in older men 
and women: The Framingham Study. Arch Intern Med 
2007;167:1971-6. doi: 10.1001/archinte.167.18.1971. 

13.	 Lönnroos E, Kautiainen H, Karppi P, Huusko T, Hartikainen 
S, Kiviranta I, et al. Increased incidence of hip fractures. A 
population based-study in Finland. Bone 2006;39:623-7. doi: 
10.1016/j.bone.2006.03.001.

14.	 Ahmed LA, Schirmer H, Bjørnerem A, Emaus N, Jørgensen 
L, Størmer J, et al. The gender- and age-specific 10-year and 
lifetime absolute fracture risk in Tromsø, Norway. Eur J 
Epidemiol 2009;24:441-8. doi: 10.1007/s10654-009-9353-8. 

15.	 Tsur A, Volpin G, Segal Z. Ocular diseases, falls and hip 
fractures. Harefuah 2024;163:585-8. 

16.	 Choi Y, Han S, Kim YJ, Kim JW, Kim CH. Hearing 
impairment increases the risk of hip fracture-related 
mortality and recurrent hip fractures: A propensity score 
matching analysis. Arch Gerontol Geriatr 2024;127:105548. 
doi: 10.1016/j.archger.2024.105548. 

17.	 Mangesius J, Seppi T, Arnold CR, Mangesius S, 
Kerschbaumer J, Demetz M, et al. Prognosis versus 
actual outcomes in stereotactic radiosurgery of brain 
metastases: Reliability of common prognostic parameters 
and indices. Curr Oncol 2024;31:1739-51. doi: 10.3390/
curroncol31040132. 

18.	 Baba T, Hitachi K, Kaneko K. Fracture-dislocation of the hip 
with ipsilateral femoral neck fracture. Eur J Orthop Surg 
Traumatol 2002;12:102-4. doi: 10.1007/s00590-002-0018-5. 

19.	 Yamanashi A, Yamazaki K, Kanamori M, Mochizuki K, 
Okamoto S, Koide Y, et al. Assessment of risk factors for 
second hip fractures in Japanese elderly. Osteoporos Int 
2005;16:1239-46. doi: 10.1007/s00198-005-1835-2. 

20.	 Zhu Y, Chen W, Sun T, Zhang Q, Cheng J, Zhang Y. Meta-
analysis of risk factors for the Second Hip Fracture (SHF) 
in elderly patients. Arch Gerontol Geriatr 2014;59:1-6. doi: 
10.1016/j.archger.2014.02.012. 

21.	 Saxena P, Shankar J. Contralateral hip fractures - can 
predisposing factors be determined? Injury 2000;3:421-4. 
doi: 10.1016/s0020-1383(00)00012-7. 

22.	 Kay RS, Ho L, Clement ND, Duckworth AD, Hall AJ. 
The incidence of subsequent contralateral hip fracture 
and factors associated with increased risk: The IMPACT 
Contralateral Fracture Study. Osteoporos Int 2024;35:903-9. 
doi: 10.1007/s00198-024-07039-y. 

23.	 Mitani S, Shimizu M, Abo M, Hagino H, Kurozawa Y. 
Risk factors for second hip fractures among elderly 
patients. J Orthop Sci 2010;15:192-7. doi: 10.1007/s00776-
009-1440-x. 

24.	 Jørgensen NR, Schwarz P, Holme I, Henriksen BM, Petersen 
LJ, Backer V. The prevalence of osteoporosis in patients 
with chronic obstructive pulmonary disease: A cross 
sectional study. Respir Med 2007;101:177-85. doi: 10.1016/j.
rmed.2006.03.029. 

25.	 Chapman KR, Mannino DM, Soriano JB, Vermeire PA, 
Buist AS, Thun MJ, et al. Epidemiology and costs of chronic 
obstructive pulmonary disease. Eur Respir J 2006;27:188-
207. doi: 10.1183/09031936.06.00024505. 

26.	 Berg I, Hanson C, Sayles H, Romberger D, Nelson A, Meza 
J, et al. Vitamin D, vitamin D binding protein, lung function 
and structure in COPD. Respir Med 2013;107:1578-88. doi: 
10.1016/j.rmed.2013.05.010.

27.	 Larrainzar-Garijo R, Díez-Pérez A, Fernández-Tormos 
E, Prieto-Alhambra D. Risk factors for a second 
nonsimultaneous hip fracture in a prospective cohort study. 
Arch Orthop Trauma Surg 2022;142:2611-7. doi: 10.1007/
s00402-021-03991-0. 

28.	 Blain H, Vuillemin A, Teissier A, Hanesse B, Guillemin F, 
Jeandel C. Influence of muscle strength and body weight 
and composition on regional bone mineral density in 
healthy women aged 60 years and over. Gerontology 
2001;47:207-12. doi: 10.1159/000052800. 

29.	 Koike T, Orito Y, Toyoda H, Tada M, Sugama R, Hoshino M, 
et al. External hip protectors are effective for the elderly with 
higher-than-average risk factors for hip fractures. Osteoporos 
Int 2009;20:1613-20. doi: 10.1007/s00198-008-0824-7. 



Jt Dis Relat Surg324

30.	 Reyes C, Estrada P, Nogués X, Orozco P, Cooper C, Díez-
Pérez A, et al. The impact of common co-morbidities (as 
measured using the Charlson index) on hip fracture risk in 
elderly men: A population-based cohort study. Osteoporos 
Int 2014;25:1751-8. doi: 10.1007/s00198-014-2682-9. 

31.	 Mazzucchelli R, Pérez-Fernández E, Crespí N, García-Vadillo 
A, Rodriguez Caravaca G, Gil de Miguel A, et al. Second hip 
fracture: Incidence, trends, and predictors. Calcif Tissue Int 
2018;102:619-26. doi: 10.1007/s00223-017-0364-2.

32.	 Sheikh HQ, Hossain FS, Khan S, Usman M, Kapoor H, Aqil 
A. Short-term risk factors for a second hip fracture in a UK 
population. Eur J Orthop Surg Traumatol 2019;29:1055-60. 
doi: 10.1007/s00590-019-02412-8. 

33.	 Çukurlu M, Karagoz B, Keceli O. The effect of pre-fracture 
proximal femur geometry on hip fracture type in elderly 
patients. Medicine (Baltimore) 2023;102:e33622. doi: 10.1097/
MD.0000000000033622.


