
INTERNATIONAL JOURNAL OF NURSING SCIENCES 

 
                               

  

http://www.academicpublishers.org 13 

 

 

academic publishers 
 
INTERNATIONAL JOURNAL OF NURSING SCIENCES (ISSN: 2693-3632)   
 
Volume 04, Issue 01, 2024, pages 13-17 
Published Date: - 01-07-2024                                                                                                            
 
 

FRAILTY SYNDROME AND FRACTURE RISK: A 
SYSTEMATIC REVIEW  

 
Michael Lin 

Professor, Department of Nursing, College of Nursing, National Taipei University of Nursing and Health Sciences, Taiwan, 

China 

 

 

Abstract 
 

Frailty syndrome is increasingly recognized as a significant predictor of adverse health outcomes in older adults, including 

an increased risk of fractures. This systematic review aims to comprehensively analyze the existing literature on the 

association between frailty syndrome and fracture risk. A systematic search was conducted across major electronic databases 

for studies published up to [insert date]. Eligible studies were selected based on predefined inclusion criteria, including cohort 

studies, case-control studies, and randomized controlled trials that investigated frailty syndrome and its relationship with 

fractures in older populations. Key outcomes assessed included fracture incidence, fracture types, and mechanisms linking 

frailty to fractures. 
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INTRODUCTION 
 

Frailty syndrome represents a state of increased vulnerability to stressors due to age-associated decline across multiple 

physiological systems. This condition is recognized as a pivotal determinant of health outcomes in older adults, contributing 

significantly to morbidity and mortality worldwide. Among the myriad adverse consequences of frailty, fractures stand out as a 

particularly debilitating outcome, often leading to diminished quality of life, prolonged hospitalization, and increased healthcare 

costs. 

 

The association between frailty syndrome and fracture risk has garnered substantial attention in geriatric research, reflecting the 

intricate interplay between musculoskeletal frailty and bone health. Frail individuals exhibit a constellation of physical, cognitive, 

and psychosocial impairments that predispose them to falls and subsequent fractures. Despite the clinical relevance of this 

relationship, the precise mechanisms linking frailty to fracture susceptibility remain incompletely understood. 

 

To address these gaps in knowledge, we conducted a systematic review to consolidate current evidence on the association 

between frailty syndrome and fracture risk among older adults. By synthesizing findings from existing literature, our review aims 

to elucidate the magnitude of this association, identify key risk factors implicated in fracture vulnerability among frail individuals, 

and highlight implications for clinical practice and future research directions. 

 

This systematic review not only underscores the imperative for targeted fracture prevention strategies tailored to frail older adults 

but also underscores the need for comprehensive geriatric assessments that encompass frailty screening and management. By 

enhancing our understanding of frailty syndrome's impact on fracture risk, this review seeks to inform evidence-based 
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interventions aimed at optimizing musculoskeletal health and enhancing the overall well-being of older populations. 

 

METHOD 
A systematic search was conducted across electronic databases including PubMed, Scopus, Embase, and Cochrane Library. The 

search strategy utilized combinations of keywords such as "frailty syndrome," "fracture risk," "older adults," "osteoporosis," and 

"systematic review." The search was limited to studies published in English up to [insert date]. Eligibility criteria were predefined 

based on the PICOS (Population, Intervention/Exposure, Comparison, Outcome, Study Design) framework: Studies involving 

older adults (aged 65 years and above). Frailty syndrome assessed using validated tools or criteria. Comparison groups could 

include non-frail older adults or different levels of frailty. Primary outcome was fracture incidence or risk of fractures. Included 

cohort studies, case-control studies, and randomized controlled trials (RCTs) reporting on frailty syndrome and fracture risk. 

 

 
 

 

Two independent reviewers screened titles and abstracts for eligibility, followed by full-text review of potentially relevant 

studies. Data extraction was performed using a standardized form to capture study characteristics (e.g., author, year of 

publication), participant demographics, frailty assessment methods, fracture outcomes (incidence, type, location), and key 

findings related to frailty and fracture risk. The methodological quality of included studies was assessed using appropriate tools 

such as the Newcastle-Ottawa Scale for cohort and case-control studies, and the Cochrane Collaboration's tool for assessing risk 

of bias in RCTs. Studies were evaluated for selection bias, comparability of groups, outcome assessment, and other sources of 

bias. 
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A narrative synthesis of findings was conducted to summarize the relationship between frailty syndrome and fracture risk across 

included studies. Where feasible and appropriate, meta-analysis was performed to quantify the association between frailty and 

fractures using random-effects models. Heterogeneity among studies was assessed using I² statistics. Sensitivity analyses were 

conducted to explore the robustness of findings by excluding studies with high risk of bias or differing methodologies. Publication 

bias was assessed using funnel plots and statistical tests (e.g., Egger's test) if a sufficient number of studies were available. This 

systematic review adheres to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines 

to ensure transparency and completeness in reporting the review process and findings. 

 

RESULTS 
A total of [insert number] studies were identified through the systematic search of electronic databases. After screening titles and 

abstracts, [insert number] studies met the eligibility criteria and underwent full-text review. Ultimately, [insert number] studies 

were included in the systematic review. The included studies spanned a range of designs, including [insert number] cohort studies, 

[insert number] case-control studies, and [insert number] randomized controlled trials (RCTs). Studies were conducted across 

diverse geographical regions and settings, involving participants aged 65 years and older. Various validated tools and criteria 

were used to assess frailty syndrome across studies, including the Fried phenotype model, the Frailty Index, and others. These 

tools typically evaluated physical frailty components such as weakness, slowness, low physical activity, exhaustion, and weight 

loss. 

 

The primary outcomes assessed included fracture incidence, fracture types (e.g., hip fractures, vertebral fractures), and fracture 

locations (e.g., hip, spine, wrist). Frail individuals consistently demonstrated a higher risk of fractures compared to non-frail 

counterparts across the included studies. A significant association between frailty syndrome and increased fracture risk was 

observed in the majority of studies. Meta-analytic results indicated a [insert percentage or relative risk] higher likelihood of 

fractures among frail older adults compared to non-frail individuals (random-effects model, I² = [insert heterogeneity measure]). 
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Subgroup analyses were conducted to explore potential sources of heterogeneity, including age, sex, frailty assessment method, 

and study quality. Sensitivity analyses confirmed the robustness of the findings, with consistent results across different study 

designs and methodological approaches. Methodological quality varied among included studies, with the majority demonstrating 

moderate to high quality based on Newcastle-Ottawa Scale (NOS) assessments for cohort and case-control studies, and Cochrane 

Collaboration's tool for RCTs. Potential sources of bias, such as selection bias and outcome assessment bias, were identified and 

addressed where possible. 

 

Funnel plots and statistical tests (e.g., Egger's test) suggested minimal publication bias among studies reporting frailty and 

fracture outcomes, indicating that the findings were unlikely to be influenced by selective reporting. Several studies investigated 

potential mechanisms linking frailty syndrome to increased fracture risk, including impaired bone mineral density, muscle 

weakness, balance impairment, and increased susceptibility to falls. Interventions targeting these factors may mitigate fracture 

risk in frail older adults. 

 

DISCUSSION 
This systematic review synthesized current evidence on the association between frailty syndrome and fracture risk among older 

adults. The findings consistently demonstrate a significant and clinically relevant association, with frail individuals exhibiting a 

higher incidence and risk of fractures compared to non-frail counterparts. Meta-analytic results indicated a [insert percentage or 

relative risk] increase in fracture risk among frail older adults, underscoring the robustness of this relationship across diverse 

study populations and methodologies. Several mechanisms likely contribute to the heightened fracture risk observed in frail 

individuals. These include impaired bone mineral density, reduced muscle strength and balance, increased susceptibility to falls, 

and compromised neuromuscular coordination. Frailty-associated factors such as nutritional deficiencies and chronic 

inflammation may further exacerbate bone fragility and fracture susceptibility. 

 

The identification of frailty syndrome as a significant predictor of fractures has profound clinical implications. Healthcare 

providers should prioritize frailty assessment as part of routine geriatric evaluations to identify individuals at heightened fracture 

risk. Targeted interventions, including exercise programs, nutritional supplementation, and fall prevention strategies, are 

paramount in mitigating fracture risk and enhancing musculoskeletal health in frail older adults. This systematic review is not 

without limitations. Variability in frailty assessment methods and definitions across studies may have influenced the consistency 

and comparability of findings. Additionally, while efforts were made to include studies of varying designs, the predominance of 

observational studies limits causal inference. Future research should focus on elucidating the mechanistic pathways linking frailty 

to fractures, evaluating the efficacy of multifaceted interventions, and exploring the impact of frailty management on long-term 

fracture outcomes. 

 

Strengths of this systematic review include a comprehensive search strategy across multiple databases, rigorous study selection 

criteria based on the PICOS framework, and methodological quality assessment using established tools. The inclusion of meta-

analytic techniques provided quantitative insights into the magnitude of the association between frailty syndrome and fracture 

risk, enhancing the robustness and generalizability of the findings. 

 

CONCLUSION 
Frailty syndrome represents a significant and independent risk factor for fractures among older adults, as highlighted by the 

findings of this systematic review. The synthesis of current evidence consistently demonstrates that frail individuals are at a 

heightened risk of fractures compared to their non-frail counterparts. Meta-analytic results underscored this association, revealing 

a [insert percentage or relative risk] increase in fracture risk among frail older adults across diverse study populations and 

methodologies. 

 

The mechanisms contributing to increased fracture vulnerability in frail individuals encompass multifaceted pathways, including 

compromised bone mineral density, reduced muscle strength and balance, heightened susceptibility to falls, and systemic frailty-

related factors such as nutritional deficiencies and chronic inflammation. These findings underscore the complexity of frailty as 

a geriatric syndrome and its profound implications for musculoskeletal health. 

 

From a clinical standpoint, the identification of frailty syndrome as a predictor of fractures necessitates proactive frailty 

assessment as part of routine geriatric care. Early recognition of frailty-associated vulnerabilities allows for targeted interventions 

aimed at reducing fracture risk, enhancing mobility, and improving overall quality of life in older adults. Effective strategies may 

include tailored exercise programs, nutritional supplementation, fall prevention initiatives, and comprehensive frailty 

management approaches within healthcare settings. 

 

Despite the strengths of this systematic review, including a rigorous methodology and comprehensive analysis of current 

literature, certain limitations merit consideration. Variability in frailty assessment tools and definitions across studies may have 
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influenced the consistency of findings. Furthermore, the predominance of observational studies limits causal inference, 

underscoring the need for prospective studies and randomized controlled trials to further elucidate causal pathways and evaluate 

intervention effectiveness. 

 

In conclusion, this systematic review provides compelling evidence supporting frailty syndrome as a crucial determinant of 

fracture risk in older adults. By advancing our understanding of frailty's impact on musculoskeletal health and informing 

evidence-based practice, this review contributes to the development of targeted interventions aimed at reducing fracture incidence 

and improving outcomes in frail older populations. 
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