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Research Paper
Assessment of Refracture Rates and Associated 
Risk Factors Among Patients With Osteoporotic 
Fractures: A Cross-sectional Study

Background: Osteoporosis is a skeletal disorder characterized by reduced bone strength 
leading to an increased risk for fracture. Patients with osteoporotic fractures are at an increased 
risk for refracture. Understanding the crucial importance of preventing recurring fractures to 
maintain physical activity and improve the quality of life (QoL) for individuals with osteoporosis 
underscores the necessity of precisely examining the factors that contribute to these fractures. 

Objectives: This study evaluates the prevalence and risk factors associated with recurrent 
osteoporotic fractures, emphasizing the critical importance of targeted interventions for fracture 
prevention and overall well-being.

Methods: This observational prospective cohort study focused on patients with osteoporosis-
related fractures attending the Fracture Liaison Service (FLS) Clinic of Shafa Yahyaeian 
Orthopedic Hospital in Tehran City, Iran, from 2021 to 2023. The hospital is affiliated with Iran 
University of Medical Sciences. The census-based sampling method included all eligible patients 
with a history of osteoporotic fractures. Demographic and clinical information were collected.

Results: Out of 1532 osteoporotic patients with a fracture history, 282(18.4%) experienced 
refractures between 2021 and 2023. Regression analysis demonstrated that higher age (P=0.005; 
OR=1.033) and female gender (P=0.010; OR=0.437) were the only factors significantly 
associated with refracture (R2=0.040). Fracture Recency evaluation indicated an mean interval 
of 2.8±2.5 (range: 0.5-12) years between the last two fractures. Furthermore, recurrent fractures 
after the index fracture occurred in 41% of patients during the first year.

Conclusion: The prevalence of refracture was 18.4%, with higher age and female gender as 
independent predictive factors. Notably, fracture recency was mainly observed in the first year.
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Introduction

steoporosis is a skeletal disorder marked 
by a decline in bone mass and quality, 
leading to diminished bone strength and 
an elevated risk of fractures. The con-
sequences of osteoporotic fractures are 
noteworthy, encompassing considerable 

physical and psychological effects [1, 2]. The condition 
of osteoporosis typically lacks noticeable symptoms, 
and its initial clinical indication often emerges in the 
form of a low-impact (fragility) fracture. This fragility 
contributes significantly to both morbidity and mortal-
ity, presenting a substantial public health challenge [3]. 
The adverse outcomes, measured in terms of disability-
adjusted life years, surpass those associated with numer-
ous other chronic health conditions [4]. According to the 
Bone Health & Osteoporosis Foundation (BHOF), ap-
proximately 10.2 million Americans had osteoporosis in 
2010, with statistics indicating that 1 in 2 women and 1 
in 5 men will experience an osteoporotic-related fracture 
at some point in their lives [5]. Notably, a prior low-im-
pact fracture, regardless of location, elevates the risk of 
subsequent fractures by about two-fold in both women 
and men [6, 7]. This condition poses a significant burden 
on individuals, as well as on a societal and global scale, 
affecting mortality and morbidity at national and interna-
tional levels [8-10].

Refracture following an osteoporotic fracture refers 
to the occurrence of bone fracture in an individual who 
has previously experienced an osteoporotic fracture. In-
dividuals with osteoporosis or bone fragility are gener-
ally at risk of recurrent fractures due to decreased bone 
density and structural weakness. These fractures usually 
occur in weaker areas of the bone, such as the spine, hip, 
and wrist [11, 12].

Diagnostic imaging such as an x-ray, CT scan, or MRI 
can help diagnose a fracture following an osteoporotic 
fracture. These images assist the physician in determin-
ing whether a new fracture has occurred and, if so, its 
severity [13, 14].

The management of refracture following an osteo-
porotic fracture relies on preventing bone weakening, 
minimizing the risk of recurring fractures, and expediting 
fracture recovery. The treatment approach may encom-
pass osteoporosis management, vitamin D supplementa-
tion and a nutritious diet, rehabilitation, physiotherapy 
interventions, and the utilization of assistive devices [15].

Fracture liaison service (FLS) provides models for co-
ordinating secondary fracture prevention services that 
cover various activities. The primary objective of FLS is 
to identify people at risk of a secondary fracture, conduct 
comprehensive assessments, and ensure that appropriate 
treatment is initiated through increased coordination and 
communication [16-18].

Guidelines from the American Society for Bone and 
Mineral Research (ASBMR) [19] and the European Alli-
ance of Associations for Rheumatology (EULAR)/Euro-
pean Federation of National Associations of Orthopaedics 
and Traumatology (EFORT) [20] recommend the estab-
lishment of FLS services to prevent secondary bone frac-
tures. Notably, FLS has played a crucial role in enhancing 
bone mineral density (BMD) testing rates and the initia-
tion of treatment post major fragility fractures, mainly 
when FLS adopts a comprehensive and coordinated ap-
proach to patient care, as evidenced by a meta-analysis 
conducted in 2012, covering publications from 1996 to 
2011 [21].

Despite these advancements, there are still gaps in 
treatment, and pharmacological prevention has remained 
suboptimal [21]. In 2013, the International Osteoporosis 
Foundation (IOF) began promoting FLS programs that 
are consistently implemented globally, although results 
show considerable variability in the existing literature.

Objectives

Recognizing that preventing recurrent fractures result-
ing from osteoporosis is crucial for averting a decline in 
physical activity and enhancing the quality of life (QoL) 
in individuals with osteoporosis, it becomes imperative 
to pay attention to the factors influencing the occurrence 
of these fractures. In this prospective cohort study, our 
objective was to assess the prevalence of recurrent frac-
tures due to osteoporosis among patients attending the 
FLS Clinic at Shafa Yahyaeian Orthopedic Hospital, 
Tehran, Iran. Additionally, we examined the relationship 
between patient factors and the occurrence of recurrent 
fractures, aiming to enhance prevention and screening 
measures for these patients.

Methods

In this observational prospective cohort study, we in-
cluded patients with osteoporosis-related fractures who 
were diagnosed, treated, and followed up at the FLS 
Clinic of Shafa Yahyaeian Orthopedic Hospital in Teh-
ran, affiliated with Iran University of Medical Sciences, 
from 2021 to 2023. The sampling method was census-
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based, including all patients with a history of osteopo-
rotic fractures and fulfilling the eligibility criteria.

The inclusion criteria were the occurrence of osteo-
porosis fractures in sensitive areas of the body. Patients 
with incomplete records or follow-up and those without 
consent were excluded from the study.

Demographic and clinical information was collected 
through a checklist that included age, gender, body 
mass index (BMI), history of rheumatic diseases or 
diabetes type 2, use of anti-coagulant, history of an-
tidepressant or steroid medication, serum parathyroid 
(PTH) levels, serum vitamin D3 levels, BMD indices, 
and menopausal age.

Refracture was documented through an x-ray examina-
tion, and in cases with suspicion of fracture based on the 
patient’s history and clinical examination, a CT scan was 
requested.

The collected data were entered into SPSS software 
version 27 for statistical analysis and comparison. The 
independent t-test, chi-squared test, Mann-Whitney test, 
Fisher exact test, Pearson correlation, and Spearman test 
were used for statistical analysis. Regression analysis 
was employed to assess the risk factors. P<0.05 was con-
sidered statistically significant.

Results

We identified and included 1532 patients with osteopo-
rosis and a history of osteoporotic fractures from 2021 
to 2023. Among the patients, 282(18.4%) developed 
refractures. The features of the patients are reported in 
Table 1. As demonstrated, only age, gender, hip (total), 
BMD mean and T-score, and hip (neck) T-score had a 
significant association with refracture.

We further evaluated our data based on regression 
analysis. Based on our results, only older age (P=0.005; 
OR=1.033) and female gender (P=0.010; OR=0.437) 
had a significant correlation with refracture (R2=0.040).

In evaluating fracture recency, the mean interval be-
tween the last two fractures was 2.8±2.5 (range: 0.5-12) 
years. Additionally, the mean number of previous frac-
tures in patients with recurrent fractures in the study was 
1.23±0.9. Fracture recency was mainly observed after 
the recent fracture, especially in the first year (41.5%) 
(Figure 1).

Discussion

Bone fractures represent a significant global health 
concern, with fractures associated with osteoporosis pre-
senting a particularly intricate challenge in healthcare. 
Osteoporosis, a chronic bone disease, compromises 
bone integrity, elevating the susceptibility to recurrent 
fractures and refractures [22-24]. This study aims to dis-

Figure 1. Evaluation of the facture recency among osteoporotic related fractures
Notes: The x-axis represents the interval between the two fractures (y).

Zabihiyeganeh M, et al. Refracture Rates and Risk Factors in Osteoporotic Fractures. J. Res Orthop Sci. 2023; 10(1):7-14.
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cern factors influencing the heightened risk of recurrent 
fractures by examining the prevalence of refractures in 
individuals with osteoporotic fractures. The objective is 
to offer recommendations for prevention, diagnosis, and 
suitable interventions to enhance the QoL for affected in-
dividuals. A systematic literature review and meta-anal-
ysis by Wu et al. demonstrated that FLS implementation 
worldwide has significantly elevated rates of clinical 
management and treatment among individuals who have 
suffered fragility fractures. Consequently, there has been 
a notable decrease in refracture and mortality rates asso-

ciated with these interventions [25]. Our study, conduct-
ed at the FLS clinic, not only aimed to assess the preva-
lence of refracture but also sought to enhance awareness 
in the field of bone health and reduce the vulnerability 
of individuals to refractures resulting from osteoporosis.

In our study, out of 1532 patients, 282 experienced re-
current fractures, resulting in a prevalence rate of 18.4%. 
A study by Shim et al. [15] in South Korea also reported 
a prevalence of 17.91% for recurrent fractures, closely 
aligning with the prevalence in our study. In a study in 

Table 1. Evaluation of the demographic and clinical features of patients with osteoporotic fractures based on the occurrence 
of refracture

Variables

Mean±SD/No. (%)

PRefracture

Total (n=1532) Positive (n=282) Negative (n=1250)

Age (y) 65.4±10.2 69.1±10.6 64.5±9.9 <0.001

Gender
Male 986(64.4) 212(75.2) 774(61.9)

<0.001
Female 546(35.6) 70(24.8) 476(38.1)

Menopausal age (y) 47.9±5.7 47.7±5.3 48±5.7 0.54

PTH (pg/mL) 51.1±21.2 49.3±17.1 51.5±22 0.15

Vitamin D3 (ng/mL) 35.1±14.3 35.7±15.4 35±14 0.54

BMI (kg/m2) 28.1±4.4 28±4.5 28.1±4.4 0.52

Bone density status

Spine

BMD (g/cm2) 0.82±0.15 0.8±0.18 0.83±0.15 0.12

T-score -1.99±1.43 -2.05±1.58 -1.98±1.39 0.55

Z-score -0.63±1.43 -0.54±1.59 -0.65±1.39 0.36

Total hip

BMD (g/cm2) 0.85±1.71 0.81±0.16 0.85±0.17 0.003

T-score -0.81±1.2 -1.07±1.23 0.04±1.19 0.002

Z-score 0.15±1.11 0.17±1.09 0.66±0.13 0.15

Hip neck

BMD (g/cm2) 0.65±0.16 0.04±1.19 0.65±0.27 0.43

T-score -1.8±1.08 -1.99±1.1 -1.76±1.07 0.012

Z-score -0.51±0.98 -0.56±1.06 -0.5±0.96 0.45

Medication history

Steroid 33(2.2) 7(2.5) 26(2.1) 0.67

Anticoagulant 238(19.4) 187(18.9) 51(21.5) 0.36

Antidepression 47(4) 34(3.6) 13(5.7) 0.13

Rheumatoid disease 44(2.9) 11(3.9) 33(2.6) 0.25

Diabetes type 2 326(25.6) 70(29.2) 256(24.8) 0.16

Zabihiyeganeh M, et al. Refracture Rates and Risk Factors in Osteoporotic Fractures. J. Res Orthop Sci. 2023; 10(1):7-14.
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the US, Balasubramanian et al. [26] reported the occur-
rence of recurrent fractures among women over 65 years 
in the first and second years of their study to be 10% 
and 18%, respectively. Ganda et al. [27] also reported a 
prevalence of 20.9% over an mean follow-up duration of 
approximately five years.

Our prevalence was also lower than some studies, such 
as a study by Ma et al. [28] with a prevalence of 28.5% 
after two years, and also a study in New South Wales, 
Australia, which revealed that 35% of individuals with 
incident osteoporotic fractures experienced another frac-
ture within six years [28-29].

In the evaluation of demographic features, approxi-
mately 64.5% of the study population were females, es-
tablishing a female-to-male ratio of 1.8:1, indicating a 
higher prevalence of females in osteoporotic fractures. 
Furthermore, in the context of recurrent fractures, this 
ratio increased to 75.2% for females, revealing a sub-
stantial association between recurrent fractures and 
gender, particularly favoring females. Examining the 
mean age, the group with recurrent fractures exhibited 
a significantly higher age (69 compared to 64.5 years). 
Regression analysis also demonstrated that higher age 
and female gender were independent risk factors for re-
fracture in osteoporosis-related fractures. Ma et al. [28]
also identified female gender and older age as significant 
risk factors influencing the occurrence and prevalence 
of recurrent fractures, which was 28.5% after two years. 

The challenge of osteoporosis is particularly significant 
for elderly individuals or those with conditions that lead 
to diminished bone density. Physiological factors such 
as age, gender, hormonal status, and biological factors 
like fracture history, lifestyle, and nutrition play pivotal 
roles in recurrent fractures attributable to osteoporosis 
[29-32].

The analysis of fracture recency in patients with re-
current fractures reveals that the highest frequency of 
patients in terms of the interval between the last two 
fractures was less than one year, followed by two and 
three years, respectively. Thus, the probability of recur-
rent fractures significantly peaks in the initial years fol-
lowing the previous fracture, progressively diminishing 
over time.

Conclusion

Noteworthy, refracture occurs in 18.4% of cases, with 
women and older individuals having a higher likelihood 
of experiencing it. Recurrence of fractures is most com-

mon during the first year. Therefore, it is crucial to con-
duct timely investigations and implement targeted pre-
ventive measures to reduce the incidence of refracture. 
In any FLS clinic, early investigation, medical treatment, 
and non-pharmacological interventions for osteoporosis 
play a vital role in reducing the risk of refracture.

One of the limitations of this study is the scarcity of 
similar studies with a large sample size within the coun-
try for accurate statistical comparison and interpretation 
of differences.

Due to the significance of this topic, it is advisable to 
carry out studies with larger samples and over an extend-
ed period (using either prospective cohort or randomized 
controlled trials) to gain more insight into laboratory pa-
rameters and demographic variables (such as education 
level, employment status, income, dietary habits, and 
physical activity) as well as clinical and risk factors that 
impact the treatment outcomes. This would allow for a 
more precise evaluation of confounding variables.
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