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Abstract

:

Purpose: This study aims to assess how fractures and fear of falling affect health-related quality of life (HRQoL) in men (≥50 years) across different domains. Methods: Design: Observational study. Setting: Primary care. Subjects: 237 men aged 50–90 years. Outcome measures: Age, frac-tures, fear of falling, EQ-5D. Results: A total of 122 men (51.47% of the male cohort) participated, the mean age was 69 ± 5 (≥65–74 years 26.2%, ≥75–84 years 21.3%, ≥85 years 9.8%). Poorer EQ-5D scores were observed in men ≥ 65 years with fractures in the pain domain (p = 0.04), while men < 65 showed better scores in mobility (p = 0.04), self-care (p = 0.04), daily activities (p = 0.04), and anxiety/depression (p = 0.01). Fear of falling significantly impacted HRQoL across all ages, with men ≥ 65 reporting worse mobility (p = 0.02) and higher anxiety/depression (p = 0.01), while men < 65 experienced less pain (p = 0.00). Conclusions: This study shows a relationship between frac-tures, fear of falling, and the perception of the various dimensions of HRQoL in older men. It highlights the need for targeted interventions and follow-up systems to monitor recovery and address fears of falling in men aged 65 and above post-fracture.
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1. Introduction


The increase in life expectancy in developed countries has led to increased health care expenditures for age-related comorbidities. Health-related quality of life (HRQoL) based on fractures and fracture risk is one way of estimating the burden of this condition on the health care system. In Spain, annual mortality related to fractures in those over 50 is 74 per 100,000 inhabitants, with 50% due to hip fractures. Quality-Adjusted Life Years (QALYs) lost due to fragility fractures is 2.05/year per 1000 people [1,2]. The estimated costs of fragility fractures are 66% due to health status measured in QALYs, 21% due to incident fracture costs, and 11% due to long-term disability, according to data published in Europe in 2021 [2]. Less evidence is available regarding reduced quality of life in people with osteoporosis in the absence of fractures, although a relationship has been suggested both with reported osteoporosis and confirmed by bone densitometry [3] and appears to be similar to that seen in the presence of other diseases [4]. Logically, the presence of a comorbidity is a risk factor that in itself influences quality of life, as well as a fear of falling and functional frailty [5,6].



Decreased quality of life occurs with fractures in general, but especially in patients who have suffered hip and vertebral fractures [7,8,9]. In vertebral fractures, it seems that both morphometric and symptomatic vertebral fractures have an impact, especially when they occur in the lumbar spine with respect to the thoracic spine and if they are multiple vertebral fractures [5,6,10,11]. It has also been shown that the decrease occurs more significantly during the first year after a vertebral or hip fracture, and more so during the 3 months post-fracture [12]. Subsequent to fractures in these locations, during the second year after the fracture, quality of life improves, but does not return to baseline [13,14]. The impact on quality of life has been shown to be greater the more fractures the person has, and the worst estimate has been shown when the fracture is related to hospitalization, severe trauma, increased age of the patient, and lower pre-fracture quality-of-life scores [8,9,15,16].



The assessment of patients using quality-of-life questionnaires is complex because of the influence of different comorbidities on quality of life. Evidence shows that the total number of comorbidities overestimates the decline in HRQoL, and that some isolated diseases have more effect on the overall decline in quality of life than others, such as depression [10]. Another aspect that hinders their use is that general and disease-specific questionnaires offer complementary insights. Thus, for example, using the generic SF-36, reductions in certain domains of general health, vitality, physical and mental function shed little light on fracture pain, impaired body image, isolation, or subsequent mood disturbances. In contrast, using specific instruments to assess osteoporosis shows clear worsening of pain and physical function and will be more useful in individual patient assessment [17]. Finally, the costs and quality of life related to fractures show significant differences between countries and between demographic groups, including differences based on gender factors [8,17,18]. These disparities may be influenced by various factors, such as availability and accessibility of medical care, public health policies, differences in lifestyles, prevalence of osteoporosis, among others, and suggests the need for further research to better understand the disease. Historically, osteoporosis research and care has been predominantly focused on women and, in particular, in the postmenopausal context. However, osteoporosis and fragility fractures also affect men, although to a lesser extent and especially in the presence of particular characteristics, such as aging, testosterone deficiency, or the use of certain medications. The aim of this work is to evaluate the HRQoL related to fractures and fear of falling in the male population in Spain. This focus can help develop more effective and personalized strategies to address osteoporosis and fractures in men, as well as increased awareness of the importance of screening and treatment without discrimination by sex.




2. Materials and Methods


Design: Observational study.



Scope: Primary health care.



Main objective: To determine the loss of HRQoL in men ≥ 50 years of age with osteoporotic fracture in the Spanish population.



Participants: Men ≥ 50 years of age being treated in family medicine practices who respond to a fracture risk factor, comorbidities, and HRQoL survey during a face-to-face visit with their doctor or via telephone.



Sample selection: A random sample of 237 men was obtained from the FROCAT cohort. The detailed description of the FROCAT study has been published and includes men and women randomly selected from health centers located in the 4 provinces of Catalonia [19]. A deviation of 0.35 from the EQ-5D was used to detect a difference in variable means between fractured and non-fractured patients of 0.15 in a sample of 280 individuals (statistical significance set at 5% and 95% power). We excluded 50 (21.1%) participants who declined to participate, 19 (8%) who had died, 28 (11.8%) with a wrong telephone number, 13 (5.5%) who failed to answer 3 calls, and 5 (2.1%) who did not meet the inclusion criteria. Finally, 122 (51.5%) gave their consent to participate.



Inclusion criteria: Men ≥ 50 and ≤90 years of age who agreed to participate in the study.



Exclusion criteria: Physical or psychological difficulties that prevented participation in the study, Paget’s disease, bone cancer, terminal illnesses, or failure to respond to 3 calls made at different times.



Variables: Socio-demographic and clinical data were recorded at the time of assessment. Self-reported history of fractures was collected and confirmed through medical records. Bone Mineral Density (BMD) was assessed via dual-energy X-ray absorptiometry (DXA) at the femoral neck and lumbar spine and was expressed as T-scores. Secondary Osteoporosis was defined according to FRAX criteria [19], based on the presence of contributing conditions or treatments. Medical Conditions/Diseases were assessed using a predefined list of diagnoses, including type 2 diabetes, obesity (BMI ≥ 30 kg/m2), dyslipidaemia, hypertension, heart diseases, asthma, chronic obstructive pulmonary disease (COPD), stroke, chronic kidney failure, hepatopathy, knee/hip osteoarthritis, dementia, Parkinson’s disease, depression, inflammatory arthropathy, ankylosing spondylitis, and multiple sclerosis. Diagnoses were based on self-reporting or medical records. Falls were defined as any unintentional event resulting in a person coming to rest on the ground or a lower surface in the past 12 months. Use of walking aids was recorded if participants regularly used devices. Fear of falling was evaluated using a single-item question asking participants to rate their fear of falling on a scale from 1 (no fear) to 5 (always). The EQ-5D questionnaire was used to measure the health-related quality-of-life variables across five domains (mobility, self-care, activities of daily living, pain/discomfort, and anxiety/depression).



Statistical analysis: A descriptive analysis of the data was performed using percentages for categorical variables and means for normally distributed quantitative variables. For the comparison between patients with and without osteoporotic fracture we used Student’s t-test for quantitative variables and the Chi-square test for qualitative variables. Statistical significance was considered to be p < 0.05. Statistical analysis was performed with SPSS software, version 29.0.1.




3. Results


The baseline characteristics of the 122 men who participated are shown in Table 1. The mean age was 69 ± 5 years and 57.3% were 65 years of age or older, 55.7% were retired, 11.4% had a recognized disability, 25.4% were in active employment, and 7.4% were unemployed. Fifty-five (45.1%) of the men had suffered an osteoporotic fracture, 49.1% of which had occurred in the last 10 years.



The global analysis (N = 122) of the negative results of the EQ-5D quality-of-life survey (when adding the categories “some”/“many” problems in the 5 domains) (Figure 1) showed that 27 (22.1%) described problems in the mobility domain, 16 (13.1%) in self-care, 21 (17.2%) in activities of daily living, 42 (34.4%) pain and discomfort, 24 (19.7%) anxiety and depression, and 78 (63.9%) had a Visual Analogue Scale (VAS) score ≥ 7.



Table 2 compares scores on the functional dimensions (mobility, self-care, and activities of daily living), pain and VAS, and psychological consequences (anxiety and depression) of the EQ-5D quality of life survey among men with and without a history of osteoporotic fracture. Globally, differences between fracture and no-fracture groups are less pronounced. However, when analyzed by age, men under 65 with fractures had significantly better scores compared to those ≥65 years in mobility, self-care, activities of daily living, and anxiety/depression domains and those ≥65 years with fractures had worse scores in the pain/discomfort domain. The association of worse test scores with increasing age (<65/65–74/75–84) in self-care (p = 0.012), activities of daily living (p = 0.018), pain/discomfort (p = 0.028), and anxiety/depression (p = 0.019) remained.



The stratification of the score of the different domains of the EQ-5D according to the variable fear of falling (aggregating “rarely”, “sometimes”, “often” and “always” vs. “no fear”) is shown in Table 3. Globally, significant p-values indicate that fear of falling strongly affects all the domains: mobility (p = 0.000); self-care (p = 0.000); activities of daily living (p = 0.000); pain/discomfort (p = 0.031); and anxiety/depression (p = 0.010). Subgroup analyses (<65 vs. ≥65 years) highlight a more pronounced impact on older individuals in mobility (p = 0.022). For anxiety/depression, both age groups (<65 and ≥65) showed significant differences between those with and without a fear of falling (p = 0.006 and p = 0.019, respectively).




4. Discussion


Participants in this study were randomly selected from the general population and their family doctor collected information about their medical history in person or by telephone. A relatively low percentage of the sample (2.5%) had registered bone densitometry, so we decided to make a comparison between patients with established osteoporosis, that is, with the presence of an osteoporotic fracture, and patients without a fracture.



Twenty-one percent of the men contacted declined to participate in the study. People with fractures and poorer health may have chosen not to participate, but results have also been published from studies in which patients with recent changes in health due to fragility fractures have responded more actively [9]. It is important to note that when conducting research on quality of life, various factors such as age, educational level, social class, and cultural beliefs may influence the results and may also affect the willingness to respond to this type of survey.



4.1. EQ-5D Questionnaire


The results of this study showed no association between a history of osteoporotic fracture when participants reported a negative EQ-5D (when adding the categories “some”/“many” problems) and compared to those with “no” problems if the results were analyzed jointly for all ages. On the other hand, when the analysis was performed in age subgroups (Table 2), those under 65 years of age with fractures had a significantly better score compared to those ≥65 years old in mobility (p = 0.04), self-care (p = 0.04), activities of daily living (p = 0.04), anxiety/depression (p = 0.01), and those ≥65 years with worse scores in pain/discomfort (p = 0.04). The association between worse EQ-5D scores and increasing age remained significant for self-care, activities of daily living, pain/discomfort, and anxiety/depression domains. These results suggest the importance of considering age as a relevant factor when assessing the effects of osteoporotic fractures on quality of life.



The contribution that a person’s degree of functional autonomy (mobility, self-care, and activities of daily living) makes to quality-of-life scores in older people with fractures is an aspect that merits attention in social and health policies for planning resources for health promotion in the community, giving sufficient importance to post-fracture rehabilitation, as well as to preventive measures aimed at reducing the risk of fractures in older patients. The Canadian CaMos cohort already showed a few years ago that physical function was the most impaired in fracture patients, especially after hip fractures in men over 50 years of age [20]. Also in Spain, Naves et al. published data on worse physical function in vertebral fracture and older men, coinciding with recent meta-analyses [21,22]. In the case of vertebral fractures, some studies have also found significant differences in the physical aspect in those who present vertebral deformity [11].



Mental health problems, such as depression and anxiety, can have a significant impact on the quality of life of fractured patients. One study focused on recent hip fractures found that lower scores on geriatric depression scales were associated with poorer quality of life, while patients taking antidepressants reported better quality of life [7]. These findings highlight the importance of evaluating not only the fractures themselves, but also other factors such as cognitive status, depression, and treatment of mental health issues in patients with hip fractures.



Fractures can cause chronic pain over time, as in vertebral crushing or poorly consolidated hip or wrist fractures. Previous European studies have highlighted that pain is the most affected quality-of-life dimension in men with fractures, especially in older individuals and those with at least two fractures [15]. In vertebral fractures, acute back pain has the greatest impact on quality of life in men, followed by self-care (17%), mobility (16%), and daily activities (10%) [23,24]. This means that it is necessary not only to treat the fracture itself, but also to provide comprehensive pain management, including physiotherapy, pharmacological treatment, psychological support, and other supportive measures.



Complementing this information, results have been published showing that there are fewer differences in EQ-5D scores between older patients with osteoporosis and/or fractures and the general population compared to younger individuals [25]. This decrease in differences could be attributed to several factors, including quality-of-life expectations among different age groups. Younger individuals, generally, may have higher quality-of-life expectations compared to older individuals, and may have experienced a life with greater physical functionality, mobility, and less experience with chronic diseases or disabilities, which could lead them to perceive more significantly the impact of osteoporosis or fractures on their quality of life. On the other hand, older individuals may have experienced a progressive decline in health and functionality as they age, which could lead them to have quality-of-life expectations that are more in line with their current condition. This does not mean that fractures or osteoporosis do not have an impact on their quality of life, but that it may be perceived as part of their natural aging process or previous experiences with health. These findings underscore the importance of considering individual expectations and perceptions when assessing quality of life due to their relationship to osteoporosis and osteoporotic fractures.




4.2. Fear of Falling


Several studies have shown that fear of falling significantly impacts the quality of life in older adults, often reducing physical activity and initiating a cycle of functional decline [4]. People affected by fractures fall into a cascade of sedentary lifestyles and sarcopenia derived from reduced mobility, which leads them to walk with a certain instability, increasing the risk of falling and causing loss of autonomy due to the fear of falling and fractures [26]; in short, a dependence on their caregivers or the health care system. When assessing the fear of falling in this study population, we observed that it scored significantly worse on the EQ-5D questionnaire in all participants who reported fear of falling (Table 3). In the age-stratified analysis, it was observed that those participants ≥ 65 years old who had a fear of falling showed worse scores in mobility (p = 0.022) and anxiety/depression (p = 0.019). Conversely, the participants < 65 years old who had no fear of falling showed a better score in pain/discomfort (p = 0.003) and anxiety/depression (p = 0.006). These results are in line with negative results observed in other European studies between fear of falling and alterations in the physical and mental domains of the HRQoL questionnaires, especially in older people [27].



The analysis of the fear of falling in consultations is often underestimated and the results presented are a strength of this work because they help to understand how this fear affects the male population, providing a valuable and necessary perspective to implement personalized strategies to help mitigate this fear [28]. The findings related to falls from a gender perspective become more relevant in light of recent meta-analyses that highlight the differential effect between previous fall and fracture risk, with predictive values being higher in men than in women [29].



The most important limitation of this work was the small number of subjects who agreed to participate in the study. This implied low statistical power, i.e., a reduced probability of rejecting the null hypothesis when it was false, which would have led to finding very few or even no contrasts with a low p-value. However, we found quite a few contrasts with a p-value of less than 0.05. This suggests that, even with a small sample size, there were many differences that could not be attributed to chance.



Regarding the study population and future research, it would be important to collect more detailed information on bone mineral density in the general population for a more accurate assessment of quality of life in patients with osteoporosis at earlier stages of the disease, when they have not yet experienced fractures. It is also important to keep in mind that the perception of quality of life may vary over time and be influenced by different circumstances, medical treatments, lifestyle changes, or health conditions. Rohde et al. observed worse results in quality-of-life assessment at the 2-year follow-up compared to the 1-year follow-up in the same cohort of patients with osteoporotic fractures [9]. In the first year after a fracture, individuals may be experiencing an initial recovery phase in which they see improvements in their mobility, autonomy, and general well-being. Yet, as time goes on, complications such as chronic pain or persistent limitations may develop, which affect their long-term quality of life. Further work focusing on quality-of-life assessment over a prolonged period would allow for detailed analysis of HRQoL at different stages of recovery and adaptation to fracture, and by using morbidity clusters to identify trends in health status in order to gain a more complete picture of the patient’s situation.





5. Conclusions


In summary, the findings of this study suggest that there is a relationship between the fear of falling and fracture history and the perception of health-related quality of life in men, especially at older ages. Addressing the fear of falling and taking measures to prevent falls may be crucial not only to reduce the risk of fractures, but also to improve the perception of health and quality of life in these vulnerable populations, regardless of whether or not they have diseases, by seeking a more positive state of wellbeing. Also, the rehabilitation programs tailored to regain mobility and reduce pain after fractures can make a significant difference in their recovery trajectory







Author Contributions


M.Z. participated in data collection, data analysis, and drafting and edit-ing of the paper. R.A.-L. participated in data collection and drafting and editing of the paper. M.Á.D.-H. participated in data analysis and drafting of the paper. J.P. participated in drafting of the paper. M.S. participated in data analysis of the paper. A.A.-B. participated in data collection and drafting of the paper. All authors have read and agreed to the published version of the manuscript.




Funding


This study was supported in part by a research grants from the Institut d’Investigació en Atenció Primària IDIAP Jordi Gol, Barcelona, Spain [7Z11/010-1 and 2013/001ESTRANG].




Institutional Review Board Statement


This work has been conducted in adherence to the principles outlined in the Declaration of Helsinki of Ethical Principles for Medical Research Involving Human Subjects (last actualization October 2013). The study was approved by the IDIAP Jordi Gol ethics committee (P11/23, 4 August 2011).




Informed Consent Statement


Informed Consent was obtained from all participants.




Data Availability Statement


The datasets used and/or analyzed during the current study are available from the corresponding author on reasonable request.




Acknowledgments


We would like to thank the IDIAP Jordi Gol University Foundation and the Catalan Catalan Health Institute (ICS) for research grants.




Conflicts of Interest


The authors declare no conflicts of interest.




Abbreviations




	EQ-5D
	European Quality of Life Five-Dimensional descriptive system questionnaire



	HRQoL
	Health-related Quality of Life



	QALY
	Quality-Adjusted Life Years



	VAS
	Visual Analogue Scale







References


	



Borgström, F.; Karlsson, L.; Ortsäter, G.; Norton, N.; Halbout, P.; Cooper, C.; Lorentzon, M.; McCloskey, E.V.; Harvey, N.C.; Javaid, M.K.; et al. Fragility fractures in Europe: Burden, management and opportunities. Arch. Osteoporos. 2020, 15, 59. [Google Scholar] [CrossRef] [PubMed]

	



Kanis, J.A.; Norton, N.; Harvey, N.C.; Jacobson, T.; Johansson, H.; Lorentzon, M.; McCloskey, E.V.; Willers, C.; Borgström, F. SCOPE 2021: A new scorecard for osteoporosis in Europe. Arch. Osteoporos. 2021, 16, 82. [Google Scholar] [CrossRef]

	



Hopman, W.M.; Berger, C.; Joseph, L.; Morin, S.; Towheed, T.; Anastassiades, T.; Adachi, J.; Hanley, D.; Prior, J.; Goltzman, D.; et al. Longitudinal assessment of health-related quality of life in osteoporosis: Data from the population-based Canadian Multicentre Osteoporosis Study. Osteoporos. Int. 2019, 30, 1635–1644. [Google Scholar] [CrossRef]

	



Sawka, A.M.; Thabane, L.; Papaioannou, A.; Gafni, A.; Ioannidis, G.; Papadimitropoulos, E.A.; Hopman, W.M.; Cranney, A.; Hanley, D.A.; Pickard, L.; et al. Health-related quality of life measurements in elderly Canadians with osteoporosis compared to other chronic medical conditions: A population-based study from the Canadian Multicentre Osteoporosis Study (CaMos). Osteoporos. Int. 2005, 16, 1836–1840. [Google Scholar] [CrossRef]

	



Guillemin, F.; Martinez, L.; Calvert, M.; Cooper, C.; Ganiats, T.; Gitlin, M.; Horne, R.; Marciniak, A.; Pfeilschifter, J.; Shepherd, S.; et al. Fear of falling, fracture history, and comorbidities are associated with health-related quality of life among European and US women with osteoporosis in a large international study. Osteoporos. Int. 2013, 24, 3001–3010. [Google Scholar] [CrossRef]

	



Macdonald, J.H.; Evans, S.F.; Davies, H.L.; Wilson, S.; Davie, M.W.J.; Sharp, C.A. Matched-cohort study of body composition, physical function, and quality of life in men with idiopathic vertebral fracture. Arthritis Care Res. 2012, 64, 92–100. [Google Scholar] [CrossRef] [PubMed]

	



Buecking, B.; Struewer, J.; Waldermann, A.; Horstmann, K.; Schubert, N.; Balzer-Geldsetzer, M.; Dodel, R.; Bohl, K.; Ruchholtz, S.; Bliemel, C. What determines health-related quality of life in hip fracture patients at the end of acute care?—A prospective observational study. Osteoporos. Int. 2014, 25, 475–484. [Google Scholar] [CrossRef] [PubMed]

	



Borgström, F.; Lekander, I.; Ivergård, M.; Ström, O.; Svedbom, A.; Alekna, V.; Bianchi, M.L.; Clark, P.; Curiel, M.D.; Dimai, H.P.; et al. The International Costs and Utilities Related to Osteoporotic Fractures Study (ICUROS)—Quality of life during the first 4 months after fracture. Osteoporos. Int. 2013, 24, 811–823. [Google Scholar] [CrossRef]

	



Rohde, G.; Haugeberg, G.; Mengshoel, A.M.; Moum, T.; Wahl, A.K. Two-year changes in quality of life in elderly patients with low-energy hip fractures. A case-control study. BMC Musculoskelet. Disord. 2010, 11, 226. [Google Scholar] [CrossRef] [PubMed]

	



Waterloo, S.; Søgaard, A.J.; Ahmed, L.A.; Damsgård, E.; Morseth, B.; Emaus, N. Vertebral fractures and self-perceived health in elderly women and men in a population-based cross-sectional study: The Tromsø Study 2007–2008. BMC Geriatr. 2013, 13, 102. [Google Scholar] [CrossRef]

	



Cockerill, W.; Lunt, M.; Silman, A.J.; Cooper, C.; Lips, P.; Bhalla, A.K.; Cannata, J.B.; Eastell, R.; Felsenberg, D.; Gennari, C.; et al. Health-related quality of life and radiographic vertebral fracture. Osteoporos. Int. 2004, 15, 113–119. [Google Scholar] [CrossRef] [PubMed]

	



Lips, P.; van Schoor, N.M. Quality of life in patients with osteoporosis. Osteoporos. Int. 2005, 16, 447–455. [Google Scholar] [CrossRef] [PubMed]

	



Hagino, H.; Nakamura, T.; Fujiwara, S.; Oeki, M.; Okano, T.; Teshima, R. Sequential change in quality of life for patients with incident clinical fractures: A prospective study. Osteoporos. Int. 2009, 20, 695–702. [Google Scholar] [CrossRef] [PubMed]

	



Silverman, S.; Viswanathan, H.N.; Yang, Y.-C.; Wang, A.; Boonen, S.; Ragi-Eis, S.; Fardellone, P.; Gilchrist, N.; Lips, P.; Nevitt, M.; et al. Impact of clinical fractures on health-related quality of life is dependent on time of assessment since fracture: Results from the FREEDOM trial. Osteoporos. Int. 2012, 23, 1361–1369. [Google Scholar] [CrossRef] [PubMed]

	



Voigt, K.; Taché, S.; Hofer, M.; Straßberger, C.; Riemenschneider, H.; Peschel, P.; Kugler, J.; Bergmann, A. Health related quality of life in male patients with osteoporosis: Results of a cross sectional study. Aging Male 2015, 15, 220–226. [Google Scholar] [CrossRef]

	



Holstein, J.H.; Pizanis, A.; Köhler, D.; Pohlemann, T. What Are Predictors for Patients’ Quality of Life After Pelvic Ring Fractures? Clin. Orthop. Relat. Res. 2013, 471, 2841–2845. [Google Scholar] [CrossRef]

	



Wilson, S.; Sharp, C.A.; Davie, M.W.J. Health-related quality of life in patients with osteoporosis in the absence of vertebral fracture: A systematic review. Osteoporos. Int. 2012, 23, 2749–2768. [Google Scholar] [CrossRef]

	



van Schoor, N.M.; Yu, H.; Bobula, J.; Lips, P. Cross-geographic region differences in quality of life in women with and without vertebral fracture. Osteoporos. Int. 2009, 20, 1759–1766. [Google Scholar] [CrossRef]

	



Azagra, R.; Zwart, M.; Aguyé, A.; Martín-Sánchez, J.; Casado, E.; Díaz-Herrera, M.; Moriña, D.; Cooper, C.; Díez-Pérez, A.; Dennison, E. Fracture experience among participants from the FROCAT study: What thresholding is appropriate using the FRAX tool? Maturitas 2016, 83, 65–71. [Google Scholar] [CrossRef]

	



Adachi, J.D.; Ioannidis, G.; Berger, C.; Joseph, L.; Papaioannou, A.; Pickard, L.; Papadimitropoulos, E.A.; Hopman, W.; Poliquin, S.; Prior, J.C.; et al. The influence of osteoporotic fractures on health-related quality of life in community-dwelling men and women across Canada. Osteoporos. Int. 2001, 12, 903–908. [Google Scholar] [CrossRef] [PubMed]

	



Diaz, M.N.; Lopez, J.B.D.; Rebollar, A.R.; Alonso, C.G.; Corte, C.D.; Andia, J.C. Efecto de la fractura vertebral sobre la calidad de vida relacionada con la salud en población asturiana mayor de 54 años. Med. Clin. 2001, 116, 533–535. [Google Scholar] [CrossRef] [PubMed]

	



Al-Sari, U.A.; Tobias, J.; Clark, E. Health-related quality of life in older people with osteoporotic vertebral fractures: A systematic review and meta-analysis. Osteoporos. Int. 2016, 27, 2891–2900. [Google Scholar] [CrossRef] [PubMed]

	



Papaioannou, A.; Kennedy, C.C.; Ioannidis, G.; Sawka, A.; Hopman, W.M.; Pickard, L.; Brown, J.P.; Josse, R.G.; Kaiser, S.; Anastassiades, T.; et al. The impact of incident fractures on health-related quality of life: 5 years of data from the Canadian Multicentre Osteoporosis Study. Osteoporos. Int. 2009, 20, 703–714. [Google Scholar] [CrossRef] [PubMed]

	



Borgström, F.; Olafsson, G.; Ström, O.; Tillman, J.B.; Wardlaw, D.; Boonen, S.; Miltenburger, C. The impact of different health dimensions on overall quality of life related to kyphoplasty and non-surgical management. Osteoporos. Int. 2013, 24, 1991–1999. [Google Scholar] [CrossRef] [PubMed]

	



Dhillon, V.; Hurst, N.; Hannan, J.; Nuki, G. Association of low general health status, measured prospectively by Euroqol EQ5D, with osteoporosis, independent of a history of prior fracture. Osteoporos. Int. 2005, 16, 483–489. [Google Scholar] [CrossRef]

	



Cruz-Jentoft, A.J.; Bahat, G.; Bauer, J.; Boirie, Y.; Bruyère, O.; Cederholm, T.; Cooper, C.; Landi, F.; Rolland, Y.; Sayer, A.A.; et al. Sarcopenia: Revised European consensus on definition and diagnosis. Age Ageing 2019, 48, 16–31, Erratum in Age Ageing 2019, 48, 601. [Google Scholar] [CrossRef]

	



McKay, M.A.; Copel, L.; Todd-Magel, C. The relationship of frailty, fear of falling, and depression with HRQOL in high-risk older adults. Innov. Aging 2019, 3 (Suppl. S1), S877. [Google Scholar] [CrossRef]

	



Schoene, D.; Heller, C.; Aung, Y.N.; Sieber, C.C.; Kemmler, W.; Freiberger, E. A systematic review on the influence of fear of falling on quality of life in older people: Is there a role for falls? Clin. Interv. Aging 2019, 14, 701–719. [Google Scholar] [CrossRef] [PubMed]

	



Vandenput, L.; Johansson, H.; McCloskey, E.V.; Liu, E.; Schini, M.; Åkesson, K.E.; Anderson, F.A.; Azagra, R.; Bager, C.L.; Beaudart, C.; et al. A meta-analysis of previous falls and subsequent fracture risk in cohort studies. Osteoporos. Int. 2024, 35, 469–494. [Google Scholar] [CrossRef]








[image: Jcm 14 00925 g001] 





Figure 1. Frequencies (N) of descriptors of the EQ-5D-3L dimensions for the whole sample. 
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Table 1. Baseline characteristics.
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	Men N = 122





	Age (years) (mean, SD)
	69 ± 5



	Age < 65 (N, %)
	52 (42.6%)



	Age ≥ 65–74 (N, %)
	32 (26.2%)



	Age ≥ 75–84 (N, %)
	26 (21.3%)



	Age ≥ 85 (N, %)
	12 (9.8%)



	Retired (N, %)
	68 (55.7%)



	Disability (N, %)
	14 (11.4%)



	Active employment (N, %)
	31 (25.4%)



	Unemployed (N, %)
	9 (7.4%)



	Personal history fracture (N, %)
	55 (45.1%)



	Comorbidity ≥ 3 (N, %)
	31 (25.4%)



	Falls in previous year (N, %)
	29 (23.7%)



	≥2 Falls in previous year (N, %)
	8 (6.5%)



	Use of walking aids (N, %)
	9 (7.3%)



	Bone densitometry tested, yes (N, %)
	3 (2.5%)







SD: standard deviation; N: cases.













 





Table 2. Comparison of EQ-5D questionnaire results between groups with and without fractures, for all ages and by age subgroups: negative results versus no reported change (unaltered’) in quality-of-life scores.






Table 2. Comparison of EQ-5D questionnaire results between groups with and without fractures, for all ages and by age subgroups: negative results versus no reported change (unaltered’) in quality-of-life scores.





	

	
Age (Year)

	
History of Fracture and/or Fracture in the Last 10 Years

	
p

<65 vs. ≥65




	
Yes, N (%)

	
No, N (%)






	
Mobility

	
No change

	

	
42 (76.4%)

	
52 (77.6%)

	
0.870




	
Change

	

	
13 (23.6%)

	
15 (22.4%)




	

	
No change

	
<65

	
28 (66.7%)

	
44 (84.6%)

	
0.041




	
≥65

	
14 (33.3%)

	
8 (15.4%)




	
Change

	
<65

	
5 (38.5%)

	
7 (46.7%)

	
0.662




	
≥65

	
8 (61.5%)

	
8 (53.3%)




	
Self-care

	
No change

	

	
49 (89.1%)

	
57 (85.1%)

	
0.513




	
Change

	

	
6 (10.9%)

	
10 (14.9%)




	

	
No change

	
<65

	
32 (65.3%)

	
47 (82.5%)

	
0.043




	
≥65

	
17 (34.7%)

	
10 (17.5%)




	
Change

	
<65

	
1 (16.7%)

	
4 (40.0%)

	
0.330




	
≥65

	
5 (83.3%)

	
6 (60.0%)




	
Activities of daily living

	
No change

	

	
47 (85.5%)

	
54 (80.6%)

	
0.479




	
Change

	

	
8 (14.5%)

	
13 (19.4%)




	

	
No change

	
<65

	
31 (66.0%)

	
45 (83.3%)

	
0.044




	
≥65

	
16 (34.0%)

	
9 (16.7%)




	
Change

	
<65

	
2 (25.0%)

	
6 (46.2%)

	
0.332




	
≥65

	
6 (75.0%)

	
7 (53.8%)




	
Pain/discomfort

	
No change

	

	
37 (67.3%)

	
43 (64.2%)

	
0.720




	
Change

	

	
18 (32.7%)

	
24 (35.8%)




	

	
No change

	
<65

	
25 (67.6%)

	
33 (76.7%)

	
0.359




	
≥65

	
12 (32.4%)

	
10 (23.3%)




	
Change

	
<65

	
8 (44.4%)

	
18 (75.0%)

	
0.044




	
≥65

	
10 (55.6%)

	
6 (25.0%)




	
Anxiety/

depression

	
No change

	

	
44 (80.0%)

	
54 (80.6%)

	
0.934




	
Change

	

	
11 (20.0%)

	
13 (19.4%)




	

	
No change

	
<65

	
25 (56.8%)

	
43 (79.6%)

	
0.015




	
≥65

	
19 (43.2%)

	
11 (20.4%)




	
Change

	
<65

	
8 (72.7%)

	
8 (61.5%)

	
0.562




	
≥65

	
3 (27.3%)

	
5 (38.5%)








N: cases.













 





Table 3. Comparison of EQ-5D questionnaire results between groups with and without a fear of falling, for all ages and by age subgroups: negative results versus no reported change (unaltered’) in quality-of-life scores.






Table 3. Comparison of EQ-5D questionnaire results between groups with and without a fear of falling, for all ages and by age subgroups: negative results versus no reported change (unaltered’) in quality-of-life scores.





	

	
Age (Years)

	
Fear of Falling

	

	




	
Yes, N (%)

	
No, N (%)

	
p

	
p






	
Mobility

	
No change

	

	
13 (10.7%)

	
81 (66.4%)

	
0.000

	




	
Change

	

	
14 (11.5%)

	
14 (11.5%)




	

	
No change

	
<65

	
8 (61.5%)

	
64 (79%)

	

	
0.167




	
≥65

	
5 (38.5%)

	
17 (21%)




	
Change

	
<65

	
3 (21.4%)

	
9 (64.3%)

	

	
0.022




	
≥65

	
11 (78.6%)

	
5 (35.7%)




	
Self-care

	
No change

	

	
16 (13.1%)

	
90 (73.8%)

	
0.000

	




	
Change

	

	
11 (9.0%)

	
5 (4.1%)




	

	
No change

	
<65

	
9 (56.3%)

	
70 (77.8%)

	

	
0.069




	
≥65

	
7 (43.8%)

	
20 (22.2%)




	
Change

	
<65

	
2 (18.2%)

	
3 (60%)

	

	
0.094




	
≥65

	
9 (81.8%)

	
2 (40%)




	
Activities of daily living

	
No change

	

	
14 (11.5%)

	
87 (71.3%)

	
0.000

	




	
Change

	

	
13 (10.7%)

	
8 (6.6%)




	

	
No change

	
<65

	
8 (57.1%)

	
68 (78.2%)

	

	
0.091




	
≥65

	
6 (42.9%)

	
19 (21.8%)




	
Change

	
<65

	
3 (23.1%)

	
5 (65.5%)

	

	
0.071




	
≥65

	
10 (76.9%)

	
3 (37.5%)




	
Pain/discomfort

	
No change

	

	
13 (10.7%)

	
67 (54.9%)

	
0.031

	




	
Change

	

	
14 (11.5%)

	
28 (23%)




	

	
No change

	
<65

	
5 (38.5%)

	
53 (79.1%)

	

	
0.003




	
≥65

	
8 (61.5%)

	
14 (20.9%)




	
Change

	
<65

	
6 (42.9%)

	
20 (71.4%)

	

	
0.072




	
≥65

	
8 (57.1%)

	
8 (28.6%)




	
Anxiety/depression

	
No change

	

	
17 (13.9%)

	
81 (66.4%)

	
0.010

	




	
Change

	

	
10 (8.2%)

	
14 (11.5%)




	

	
No change

	
<65

	
7 (41.2%)

	
61 (75.3%)

	

	
0.006




	
≥65

	
10 (58.8%)

	
20 (24.7%)




	
Cha