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Abstract
[bookmark: _Hlk95575229]Osteoporosis is a disease characterized by a decrease in bone density that can increase the risk of fragility fractures leading to decreased quality of life, increased morbidity/mortality, and increased healthcare costs. It is vastly underdiagnosed and undertreated in the U.S. despite recommendations for universal screening and treatment guidelines (French, Choden, & Schmajuk, 2019). The purpose of this doctoral project was to implement a screening process and provider toolkit to increase screening efforts for osteoporosis in an Orthopedic clinic. This project utilized International Osteoporosis Foundation’s (IOF) one-minute risk test to conclude the osteoporosis risk in patients 50 and older in the Orthopedics clinic. To assess if the IOF risk test was effective at identifying high-risk individuals, Bone Health referrals placed and DEXAs ordered were compared before and after project initiation. There was a 315% increase in Bone Health referrals made and a 69% increase in DEXAs ordered. The screening tool proved to be an appropriate screening method to determine osteoporosis risk. The Orthopedic providers have integrated the risk test into daily clinical practice routines. The providers thought it was a valid and efficient tool for osteoporosis screening and preferred it over an online tool.
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Addressing the Osteoporosis Care Gap in a Rural Orthopedics Clinic 
	Osteoporosis is a major public health threat that affects individuals around the world with incidence predicted to increase with our aging population. While osteoporosis rates climb, fragility fractures increase as well. Osteoporosis is considered a “silent thief” because most people do not know they have it until a fracture occurs (Munch & Shapiro, 2006). These fractures can lead to decreased quality of life as well as a marked increase in health care costs. Osteoporosis is a preventable disease that can be diagnosed and treated before fractures occur. Despite this being a preventable and treatable disease, osteoporosis is vastly underdiagnosed and undertreated in the United States contrary to recommendations for universal screening and treatment guidelines. 
Background
Morbidity
Osteoporosis is much more likely to lead to poor health outcomes than it is to lead to death. Fractures are the biggest problem facing most individuals with osteoporosis, with the elderly being at a disproportionally higher risk (CDC, 2019). Osteoporosis affects approximately 10.2 million adults in the United States, affecting about 25% (1 in 4) of women aged 65 and over and about 5% (1 in 20) of men aged 65 and over (CDC, 2019; Wright et al., 2014). Approximately 5.1% percent of men ages 65 years and older have osteoporosis of the femoral neck or lumbar spine and 24.5% of women 65 years and older have osteoporosis of the femoral neck or lumbar spine (CDC, 2019). The current incidence of osteoporotic fractures is estimated at 2 million per year with an expected increase as our population continues to age (French et al., 2019). By 2030, 13.6 million people will have osteoporosis and 57.8 million will have osteopenia (Office of the Surgeon General (US), 2004).
Mortality
Osteoporosis is not commonly known as a direct cause of mortality, but rather an indirect result of death due to fragility fractures and their associated complications, leading to a downward spiral in overall health (French et al., 2019). Hip fractures in particular contribute to higher morbidity and mortality rates, as they are associated with an estimated 1-year mortality of 20–30% and also require long-term care in 25% of individuals who survive (French et al., 2019).  An analysis of the National Health and Nutrition Examination Survey (NHANES) discovered that over a follow-up period of 8–22 years, each standard deviation decrease in bone mineral density was linked with a 10–40 percent increase in mortality (Mussolino, Madans, & Gillum, 2003). Richmond et al. (2003), only included patients who were ambulatory and not in nursing homes when the hip fracture occurred, discovered that hip fracture patients had a 2.8-fold increased risk of death during the 3 months succeeding the fracture and those with poor pre-fracture health had higher mortality rates. 
Disabilities/Comorbidities
	Osteoporosis can drastically affect functional status. Many individuals who suffer fractures related to osteoporosis experience substantial pain, height loss, and may lose their capacity to dress independently, stand up, and ambulate. These individuals are subsequently at risk of complications such as pressure sores, pneumonia, and urinary tract infections (Office of the Surgeon General (US), 2004). According to Magaziner et al. (2003), nearly one in five hip fracture patients become nursing-home bound and two-thirds of hip fracture patients do not return to the level of function they enjoyed before the fracture, particularly those who become depressed. Many lose their capacity to walk with only 40–79 percent of patients regaining their prior ambulatory function a year after the fracture and less than half returning to their pre-fracture status with respect to the activities of daily living (Office of the Surgeon General (US), 2004). Osteoporosis disproportionately affects the elderly population, who may already have considerable problems with frailty, reduced functional capacity, and related comorbidities such as; inflammatory bowel disease, joint diseases with or without glucocorticoid therapy, breast cancer, and prostate cancer treated with chemotherapy or hormone therapy, diabetes (mainly type 1), and celiac disease (David et al., 2010). 
Economic and Financial Burden
The 2 million osteoporotic fractures in the United States each year led to more than half a million hospitalizations, over 800,000 emergency room encounters, more than 2,600,000 provider office visits, and the placement of nearly 180,000 individuals into nursing homes (Office of the Surgeon General (US), 2004). Of all the fractures related to osteoporosis, hip fractures are by far the most overwhelming, accounting for roughly 300,000 hospitalizations annually (Office of the Surgeon General (US), 2004). Osteoporosis-related fractures are responsible for more hospitalization than heart attacks, stroke, and breast cancer combined (Gagel, 2019). The annual healthcare cost of these osteoporotic fractures is projected to reach 25 billion dollars by the year 2025 (Burge et al., 2009). Direct health care expenditures and indirect expenditures as well as lost productivity/workdays for patients and caregivers, will potentially add billions of dollars with the possibility of doubling or tripling in the coming decades (Office of the Surgeon General (US), 2004).  
Social Burden
	Fragility fractures are associated with poor health outcomes that include decreased quality of life, reduced physical functioning and independence, and higher rates of mortality (French et al., 2019). Osteoporosis can become a very real burden to physical health, mental health, and finances not only for the individual but also for family members. While few die directly from bone disease, a fracture can lead to a downward spiral in physical and mental health that, for some, ultimately results in death, mainly due to hip fractures. Fractures can also harm self-esteem, body image, and mood, which may lead to psychological consequences. Individuals who suffer a fracture may be immobilized by a fear of falling and suffering additional fractures which can lead to feeling isolated and helpless (Office of the Surgeon General (US), 2004).
	To take steps towards decreasing mortality, disability, economic and social burden of osteoporosis, providers need to increase screening efforts for osteoporosis in high-risk individuals. According to the study by Amarnath et al. (2015), DEXA screening was underused in individuals at increased fracture risk, meanwhile, DEXA screening was common among individuals at low fracture risk, such as younger women without osteoporosis risk factors. This is a valid example of why there is a need for screening tools to highlight those at high risk so proper testing and treatment are completed. There are several possible reasons why providers are not properly screening for osteoporosis including the lack of prioritization of osteoporosis in elderly populations with multiple comorbidities, adverse changes in reimbursement, time constraints, and lack of education (Curtis et al., 2020). It is time to better utilize the tools we have to fight the osteoporosis crisis. 
Significance
Once an individual sustains a fragility fracture due to osteoporosis, they are at high risk for sustaining subsequent fracture(s). Healthy People 2030 (n.d.), recognizes that hip fractures caused by osteoporosis can lead to serious health problems and one way to prevent these fractures from happening is to increase screening efforts for osteoporosis. Healthy people 2030 (n.d.), has recognized the importance of osteoporosis screening and management and has created osteoporosis objectives that include reducing the proportion of adults with osteoporosis, increasing the proportion of adults who get screened for osteoporosis, reducing hip fractures among older adults, and increasing the proportion of older adults who get treated for osteoporosis after a fracture. Healthy People 2030 (2019) has formed an osteoporosis workgroup to lead the initiative in decreasing the osteoporosis burden by improving screening and treatments through the objectives listed above. The osteoporosis workgroup consists of three lead federal agencies that include the National Institutes of Health (NIH), Office of Disease Prevention and Health Promotion (ODPHP), and National Center for Health Statistics NCHS). 
The National Osteoporosis Foundation (NOF) is the nation’s leading health organization dedicated to preventing osteoporosis and fractures, promoting lifelong strong bones, and reducing human suffering through programs of awareness, education, advocacy, and research (NOF, 2019). Due to the recognized economic and clinical impact of bone fractures suffered by Americans with osteoporosis, NOF (2019), has made recommendations and goals for future osteoporosis management to include (a) Medicare and other payers should incentivize and promote evidence-based care management and coordination for those who have suffered a bone fracture and are at risk for another; (b) Medicare should eliminate cuts to Medicare payment rates for osteoporosis screening; (c) Medicare and other payers should establish, adopt, and incentivize appropriate quality measures for both optimal screening and treatment of osteoporosis and bone fractures; (d) a national education campaign should be launched to raise awareness about bone health and the importance of appropriate prevention, screening, and treatment. 
The U.S. Preventive Services Task Force (USPSTF) is an independent, volunteer panel of national experts in prevention and evidence-based medicine. The Task Force works to improve the health of all Americans by making evidence-based recommendations about clinical preventive services such as screenings, counseling services, and preventive medications (USPSTF, 2018). The USPSTF recognizes with the aging of the US population, the potential burden of osteoporosis is likely to increase in the upcoming years. With this realization, the USPSTF has recommended screening via bone mineral density testing for women who are 65 years old or older and for women who are 50 to 64 and have certain risk factors, and men aged 70 or older with a minimum of 2 years between repeat DEXA scans to reliably measure a change in bone mineral density (Gourlay et al., 2012; USPSTF, 2018). USPSTF found convincing evidence that screening women 65 years and older can detect osteoporosis and treatment can provide at least a moderate benefit in preventing fractures in women with osteoporosis (USPSTF, 2018). Postmenopausal women younger than 65 years who are at an increased risk of osteoporosis, adequate evidence was found that screening can detect osteoporosis, and treatment provides a moderate benefit in preventing fractures (USPSTF, 2018). As for men, the USPSTF found inadequate evidence on the benefits and harms of treating detected osteoporosis to reduce the risk of osteoporotic fractures (USPSTF, 2018).
The state of Minnesota has recently focused on the importance of osteoporosis screening and management. Minnesota Community Measurement (MNCM) (2019) is an independent nonprofit organization dedicated to empowering health care decision-makers with meaningful data. MNCM has emerged as a force in Minnesota medicine because providers focus on the areas that it publicly measures. To increase quality measures in osteoporosis management, MNCM has now included an annual report card on clinic quality measures for osteoporosis in hopes to boost provider focus on osteoporosis. The 2019 report concluded that proper osteoporosis management is provided to only 31.5% of women aged 65 to 85 who are at risk for fractures after prior bone breaks, with the national rate being greater than 41% (MNCM, 2020). 
Sanford Health of Bemidji has recognized osteoporosis management as an important aspect of its organization and community health and has opened its first-ever Bone Health Clinic in January 2021. Sanford and the bone health provider are currently working on marketing strategies to make the community, as well as other providers, aware of the services that the bone clinic has to offer (H. Czywczynski, personal communication, March 16. 2021). With this new bone health initiative, Sanford plans to organize in-person visits with the bone health provider in assisted living and long-term care facilities to decrease the transportation burden in this high-risk population. Sanford also plans to organize community events to help raise awareness and provide education regarding osteoporosis prevention and management (H. Czywczynski, personal communication, March 16. 2021).
Many organizations recognize osteoporosis as an issue that can be managed appropriately if screening and management are initiated early. To successfully decrease rates of fragility fractures and their devastating effects, providers need to follow the screening guideline recommendations which will lead to proper management and/or referral. By following the osteoporosis screening guidelines and management recommendations, providers can help close the care gap that is currently causing social, economic, patient, and family burdens.
Clinical Problem Statement
Osteoporosis affects roughly one in every 10 individuals aged 50 years and older in the U.S. having a negative impact on morbidity, mortality, and health care costs. Despite current clinical practice guidelines, a noticeable care gap exists between recommendations and practice regarding appropriate screening and early diagnosis of osteoporosis in high-risk individuals. If early identification of osteoporosis continues to remain a global issue, high-risk individuals may suffer from fragility fractures leading to poor quality of life, functional impairment, institutionalization, and mortality.
Literature Review
	There has been a great amount of research and recommendations in proper screening and management of osteoporosis. This includes the current state of knowledge of bone mineral density testing, osteoporosis screening tools, and barriers to appropriate screening and management. There is an abundance of available knowledge on osteoporosis screening and management, however, the research is ongoing due to the recognized gap in osteoporosis care. 
Screening Recommendations 
The USPSTF recommends screening for osteoporosis with bone mineral density testing to prevent osteoporotic fractures in women 65 years and older and in postmenopausal women younger than 65 years who are at increased risk of osteoporosis, as determined by a formal clinical risk assessment tool (USPSTF, 2018). According to the USPSTF (2018), the net benefit of screening for osteoporosis in women 65 years and older and in postmenopausal women younger than 65 years with increased risk of osteoporosis, the net benefit of screening is at least moderate. Testing via DEXA scan is recommended in higher-risk men such as those aged ≥70 and men aged 50–69 who have risk factors (Watts et al., 2012). The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits and harms of screening for osteoporosis to prevent osteoporotic fractures in men (USPSTF, 2018).
According to the study by Viswanathan et al., (2018), there is very little harm when it comes to screening measures for osteoporosis with no reported increase in anxiety and no decrease in quality of life as noted in the Screening for Osteoporosis in Older Women for the Prevention of Fracture (SCOOP) trial. The SCOOP trial assessed the effects of screening on anxiety and quality of life using the state-trait anxiety inventory and the quality of life tools (EuroQol 5-Dimension tool and the short-form health survey) and found no difference between study participants who were screened versus those who were not (Viswanathan et al., 2018). However, some harms were noted that were associated with osteoporosis screening and include radiation exposure from DEXA scans and the costs of time and effort required by patients and the health care system to complete the screening (Viswanathan et al., 2018). 
When determining which postmenopausal women younger than 65 years to screen with bone mineral density testing, providers should first consider the factors that are associated with increased risk of fragility fractures. These factors include a parental history of hip fracture, smoking, excessive alcohol consumption, and low body weight (USPSTF, 2018). According to the USPSTF (2018),  postmenopausal women younger than 65 years who have at least one risk factor, should be screened with a clinical risk assessment tool to determine the need for bone mineral density testing. The most commonly used bone mineral density test for osteoporosis screening is the central DEXA which measures bone mineral density at the hip and lumbar spine. Other screening tests available include peripheral DEXA, which measures bone mineral density at the forearm and heel, and quantitative ultrasound which also evaluates peripheral sites and has similar accuracy in predicting fracture risk as DEXA, without the risk of radiation exposure; however, it does not measure bone mineral density (USPSTF, 2018). USPSTF recommends using bone mineral density by central DEXA to diagnose osteoporosis and is considered the “gold standard”. According to the World Health Organization (WHO), a bone mineral density (BMD) ≤ −2.5 standard deviations (SD) below the young adult mean (or a T-score ≤ −2.5) indicates osteoporosis, while a T-score value at any site between ≤−1.0 and >−2.5 indicates a low bone mass or osteopenia (National Osteoporosis Foundation [NOF], 2021). 
Screening Tools
Several screening tools are available to assess osteoporosis risk and include the Simple Calculated Osteoporosis Risk Estimation (SCORE), Osteoporosis Risk Assessment Instrument (ORAI), Osteoporosis Index of Risk (OSIRIS), Osteoporosis Self-Assessment Tool (OST), IOF one-minute osteoporosis risk test, and the Fracture Risk Assessment Tool (FRAX). 
SCORE uses a case-selective approach to screen for osteoporosis by calculating a score based on age, race, rheumatoid arthritis, history of nontraumatic fracture over 45 years of age, estrogen use, and weight in women. A score of 6 or above indicates a T-score below -2 with a recommendation that a DEXA scan is completed. According to a study by Cadarette, Jaglal, & Murray (1999),  at the recommended threshold of 6, SCORE had a sensitivity of 90%, specificity of 32%, and a positive predictive value of 64%. The specificity of the SCORE is poor; with the recommended threshold of 6, 68% of individuals with normal bone mineral density would be selected for bone mineral density testing (Cadarette, Jaglal, & Murray, 1999).
The ORAI measures osteoporosis risk of women by calculating a score based on age in years, weight in kilograms, and current estrogen use. The score ranges from 0-26, with a score greater than or equal to 9 indicating a need for a DEXA scan. Validation of this screening tool showed that the tool has a sensitivity of 93.3% (95% confidence interval [CI] 86.3%-97.0%) and a specificity of 46.4% (95% CI 41.0%-51.8%) for selecting women with low bone mineral density (Cadarette et al., 2000). Use of the ORAI represented a 38.7% reduction in DEXA testing compared with screening all women (Cadarette et al., 2000). 
OSIRIS is a simple screening tool based on four variables from postmenopausal women. The four variables include age, body weight, current hormone replacement therapy use, and history of previous low-impact fracture. A score less than -3 indicates a high risk of osteoporosis, a score less than 1 to -3 indicates a moderate risk of osteoporosis, and a score greater than 1 indicates a low risk of osteoporosis. The sensitivity and specificity for an OSIRIS value of +1 were respectively 78.5% and 51.4% (Sedrine et al., 2002). According to Sedrine et al., (2002), this tool shows a high degree of accuracy and performed well for classifying the degree of risk of osteoporosis. 
OST is a risk assessment tool that uses an individual's age and weight to estimate the risk of developing osteoporosis and can be used to screen men and women. The OST score calculation is weight in kilograms minus age in years divided by 5. A score of -20 to -4 is considered high risk, -4 to -1 is considered moderate risk, and a score of -1 to 20 is considered low risk for osteoporosis in postmenopausal women. A score of less than 2 indicates a need for a DEXA scan. In premenopausal women, the OST cutoff value to identify osteoporosis was 7.5, with 71% sensitivity, 59% specificity, and 65% accuracy (Hassan et al., 2020). In men, it has a sensitivity of 85%, specificity of 64%, positive predictive value of 31%, and negative predictive value of 96% (Skedros, Sybrowsky, & Stoddard, 2007).
The FRAX risk assessment is a web-based tool that estimates the probability of a fracture within the next 10 years and can be used to screen men and women. The output is a percentage with higher values indicating a greater risk of fracture and can be calculated with or without a bone mineral density score. The score refers to fractures in the hip, arm, and spine. A study done by Jiang (2017) found the diagnostic accuracy of FRAX in predicting a major osteoporotic fracture had a mean sensitivity of 10.25%, specificity of 97.02 %, and diagnostic odds ratio of 3.71, along with a 95% confidence interval. For hip fracture prediction, it found a mean sensitivity of 45.70%, specificity of 84.07%, and a diagnostic odds ratio of 4.66 (Jiang, 2017). 
IOF's one-minute osteoporosis risk test is a 19-question screening tool that factors in family history, personal clinical factors, and lifestyle factors to determine osteoporosis risk and can be used to screen both men and women. The IOF developed this test to advance the public’s knowledge of osteoporosis-related risk factors and incorporated questions from the FRAX tool (Zhang et al., 2016). There are 3 questions on the questionnaire that are for women only and 1 question for men only. A score greater than or equal to five indicates a high risk for osteoporosis with a high recommendation for a DEXA scan. The IOF one-minute osteoporosis risk test has acceptable accuracy (95% CI) for predicting the risk of developing osteoporosis in postmenopausal women with a sensitivity of 71.1% and specificity of 49.8% (Kharroubi et al., 2017). Another study by Lin et al. (2020), discovered that postmenopausal women who obtain a score of 5 or higher on the one-minute risk test have a 70% risk of developing osteoporosis.
Some osteoporosis screening tools may perform better in certain situations. In a comparison study done by Rubin et al. (2013), FRAX did not perform better in the fracture risk prediction compared with simpler tools such as OST, ORAI, OSIRIS, SCORE, or age alone in a screening scenario where bone mineral density was not measured. These findings suggest that simpler screening tools based on fewer risk factors, which would be easier to use in clinical practice by the primary care provider or the patient, work just as good if not better than the FRAX. In another comparison study done by Kharroubi et al. (2017), FRAX without DEXA, SCORE, IOF one-minute test, and age alone had roughly similar accuracy in detecting postmenopausal women at high risk that require a DEXA. 
In summary, the FRAX is an online screening tool that would require the provider or staff to take the time to complete. The ORAI, OSIRIS, and SCORE screening tools are for women only. The OST can be used for both men and women but requires the provider or staff to calculate the risk. The IOF one-minute risk test can be completed by the patient before the provider sees the patient and can be administered to both men and women. SCORE has a poor specificity which could lead to individuals with normal bone density getting a DEXA (Cadarette, Jaglal, & Murray, 1999). The screening tools that were found to have the highest sensitivities are SCORE and ORAI, but they also had the lowest specificities (Cadarette, Jaglal, & Murray, 1999). The screening tools with the lowest sensitivities were the FRAX and IOF one-minute risk test, but FRAX was found to have the highest specificity (Jiang, 2017; Kharroubi et al., 2017). The IOF one-minute risk test has a good sensitivity at a threshold of 4 and is an appropriate screening tool to be used to identify high-risk postmenopausal women (Kharroubi et al., 2017). 
Barriers to Implementation
	Many factors contribute to the care gap associated with osteoporosis screening that includes providers, patient, and healthcare setting related factors. Care gaps relating to provider level of care include providers failing to recognize fragility fractures as an osteoporosis-defining event, low prioritization given to osteoporosis among other comorbidities, lack of awareness of morbidities related to osteoporosis, and frank resistance to change in practice (Iconaru et al., 2020; Teng et al., 2009). Another important provider factor is osteoporosis in males is often overlooked by many healthcare providers due to decreased incidence of osteoporosis in the male population, although males have higher post-fracture mortality compared to females (Teng et al., 2009). Patient-related factors include lack of knowledge regarding osteoporosis and how it is managed, or unawareness of increased morbidities associated with lack of treatment (Levinson et al., 2019). Health care setting related factors include the availability of bone mineral density testing, lack of systemwide standard orders and leadership in assuming preventative care, and poor coordination between the subspecialties and primary care (Teng et al., 2009).  
Past Studies
	There have been similar projects completed on osteoporosis screening to increase screening rates to identify those at high risk for fractures. The majority of studies found during the literature review focused on females only. One study in particular done by Goode et al., (2017) outlined the importance of screening efforts of both males and females 50 years of age and older. This study demonstrated the positive effects of utilizing a screening tool by analyzing the data which showed an increase in the identification of high-risk individuals. 
	Goode et al., (2017) was a prospective study completed in an orthopedic trauma clinic that implemented the FRAX screening tool to identify and risk-stratify at-risk patients for osteoporosis 50 years of age and older, as well as evaluate patient knowledge of osteoporosis. Goode et al., (2017) screened 291 patients, of those, 165 (56.7%) met the criteria for further testing for osteoporosis as they were considered either intermediate or high risk for fractures, and 136 (82.4%) of those patients completed a DEXA scan. Of the 165 patients, 97 (33.3%) of them were intermediate risk range and 68 (23.4%) of them were within the high-risk range (Goode et al., 2017). This study concluded that the use of an osteoporosis screening tool in an orthopedic trauma clinic provided clinically significant improvement in the identification of individuals at risk (Goode et al., 2017). This study also proved that integrating an osteoporosis screening tool into a busy clinical practice setting can be implemented successfully (Goode et al., 2017).  
Addressing Barriers
The IOF one-minute risk test was chosen because it can be administered to the patient before the provider sees the patient. This will decrease the time and work the provider will have to put forth asking questions and inputting data. I believe that this will decrease some of the barriers of time and cooperation and will lead to a higher provider compliance rate. Providing education to providers regarding osteoporosis recognition and quality of life will aid in combating the barriers failing to recognize fragility fractures as an osteoporosis-defining event, low prioritization given to osteoporosis among other comorbidities, and lack of awareness of morbidities related to osteoporosis. To decrease patient barriers of lack of knowledge regarding osteoporosis and how it is managed and unawareness of increased morbidities associated with lack of treatment will be combated with educational handouts regarding osteoporosis risk factors, the importance of screening, and the importance of treatment. Provider education regarding the importance of osteoporosis screening and treatment will also help decrease these patient barriers. 
Health care setting related barrier to osteoporosis screening and treatment was identified earlier as availability of bone mineral density testing, lack of systemwide standard orders and leadership in assuming preventative care, and poor coordination between the subspecialties and primary care. Sanford Bemidji has daily availability for DEXA screening appointments that are on-site and can sometimes be scheduled the same day. To help with the barriers of systemwide standard orders and leadership in assuming preventive care, Sanford Bemidji has created a Bone Health Clinic that accepts referrals from all specialty areas and clinics. Sanford Bemidji's clinical informatics department is also currently working on creating a standard order set for bone health referral that auto-populates when a referral is placed to orthopedics for a fracture on any patient over the age of 50. The creation of a Bone Health Clinic and standard order sets should also help promote better and more efficient communication between specialty areas and primary care because there will no longer be confusion about who is supposed to be managing osteoporosis. The toolkit I am creating with the help of the bone health provider will also help providers recognize high-risk individuals and will guide them in placing appropriate bone health referrals for the high-risk population. This toolkit will also aid the providers in educating patients on why a bone health referral is being placed. 
	In summary, screening for osteoporosis should be completed with a DEXA scan in women 65 years and older and in postmenopausal women younger than 65 years who are at increased risk of osteoporosis, as determined by a formal clinical risk assessment tool (USPSTF, 2018). Current evidence is insufficient to assess the balance of benefits and harms of screening for osteoporosis to prevent osteoporotic fractures in men (USPSTF, 2018). There are six osteoporosis screening tools to evaluate for high-risk individuals. Three of these tools, OST, FRAX, and IOF one-minute risk test, can be used on both males and females while the other three, ORAI, OST, and SCORE, are to be used on females only. Barriers to the implementation of osteoporosis screening need to be recognized and addressed for screening to become a mainstay of practice. Previous studies have concluded that the use of an osteoporosis screening tool can provide a significant improvement in the identification of individuals as well as become easily integrated into the clinical practice setting.
Purpose/Aims
The purpose of this quality improvement project is to implement a screening process and provider toolkit to increase screening efforts for osteoporosis in high-risk patients in an orthopedic clinic. The aims of this project include: 1) educating providers on osteoporosis screening measures and referral options, 2) improving provider screening rates 3) assessing barriers to screening, and 4) assessing providers’ sustainability of screening. The evaluation of this project will be measured by the following outcomes: 1) incidence rate of patients 50 years and older presenting to the orthopedics clinic that are screened for osteoporosis via IOF one-minute osteoporosis risk test and 2) the incidence rate of bone health referrals placed and DEXA scans ordered. The goals of this project are: 1) implement an efficient and effective screening process with the use of IOF one-minute osteoporosis risk check along with bone health referrals for high-risk individuals and 2) increase the rate of diagnosis of existing osteoporosis leading to earlier treatment efforts. The expected outcomes would be an increase in screening for osteoporosis in patients 50 years of age and older creating an increase in the diagnosis of existing osteoporosis that will lead to early intervention to decrease rates of fragility fractures.
Theoretical Framework
This is a quality improvement project that utilizes Lewin’s change theory. Lewin’s change theory is a proven guide for planning and implementing interventions. There are three stages to this theory; 1) unfreezing; 2) unfrozen; 3) refreezing (Moran et al., 2017). For the unfreezing stage, it has been determined that the lack of screening for osteoporosis is what needs to be changed. Ensuring that there is strong leadership support to help create the need for change within the orthopedic clinic is imperative (Moran et al., 2017). This stage also incorporates managing and understanding doubts and concerns that may arise while implementing the project. The second stage, unfrozen, is when change is occurring. Communicating often with stakeholders and providers during this stage is important to dissipate rumors and answers questions and listen to concerns (Moran et al., 2017). Involving people in the process will help with promoting compliance during this transitional period. By promoting compliance through communication and involvement, this can help empower action. The final stage, refreeze, is when anchoring the changes into the culture of the clinic takes place (Moran et al., 2017). Based on provider feedback, developments to the process will be made to sustain the change into everyday practice by supporting and training the providers and support staff. 
Methods
Lewin’s change theory was utilized throughout this project to help encourage positive practice changes related to osteoporosis screening.  This framework aided in the initiation of the project by educating providers on the need for change. It also helped to encourage practice change and increase the likelihood of continuing to screen for osteoporosis after project completion. 
Sample & Setting 
	The setting of the project took place in a rural Orthopedics and Sports Medicine clinic in Bemidji, Minnesota. The clinic houses 4 receptionists, 1 nursing assistant, 6 registered nurses, 3 athletic trainers, 7 full-time providers, and 3 locum providers in one central location that is attached to the hospital and main clinic. The orthopedics department also houses the Bone Health Clinic. The clinic is open for patient visits Monday through Friday from 8 am to 5 pm. The sample is the orthopedic providers at the Bemidji clinic. The sample collected information on patients aged 50 and older that presented to the clinic. These patients were given the IOF one-minute risk test to complete. The data was collected over 8 weeks. During that time, each qualifying patient was only required to fill out the IOF one-minute risk test once if they were following up within the 8-week collection period.
Instrument
The IOF one-minute osteoporosis risk test is a 19-question screening tool (Appendix D) that factors in family history, personal clinical factors, and lifestyle factors in a yes/no format. Greater than or equal to five yes answers indicate a high risk of fracture. Less than five yes answers indicate a low risk of fractures. Based on the number of yes answers, providers were able to follow the treatment flowchart to decide the best treatment route.
Interventions 
A “toolkit” was assembled for the providers that included appropriate patient education or referral based on the patient’s one-minute risk score. Educational resources were provided to providers and patients regarding osteoporosis and risk factors along with educational handouts regarding common risk factors and the importance of osteoporosis recognition relating to the quality of life (Appendix B).  A survey was provided to assess the provider's perception of the project and the barriers and sustainability in the clinic setting (Appendix C). 
Provider Education
 Provider education was completed by providing them with evidence-based practice educational material such as articles and handouts. These educational materials proved the validity of the treatment flowchart that was included in the provider toolkit. The recommendation for referral to the Bone Health Clinic for those who scored a 5 or greater on the IOF one-minute risk test helped the orthopedic providers to focus on providing focused quality orthopedic care and allowing the bone health provider to provide focused quality osteoporosis care. Education regarding appropriate screening practices and bone health referrals was completed at a monthly staff meeting for the orthopedics department. 
Improving Screening Rates
 Improving provider screening rates was achieved by providing the Orthopedic providers with the IOF one-minute risk test screening tool. This tool was administered to the patient by the receptionists when they checked in for an appointment. This tool included patient demographic information such as age, sex, and race. This decreased the time and work the providers had to put forth asking questions and inputting data, therefore improving screening rates in high-risk patients. Located on the back of the screening tool, the provider data collection form helped with gathering information regarding education given to patients and if a bone health referral was placed. A data pull was completed via “Slicer Dicer” computer software to determine the number of bone health referrals placed and the amount of DEXAs ordered from the Bone Health Clinic. 
Assessing Barriers & Sustainability 
Assessment of screening barriers and sustainability of the project was completed by using a project survey (Appendix C). The survey included questions related to potential barriers such as time constraints, patients’ ability to understand the screening tool questions, and the willingness of providers to change current practice. It also included questions to determine the sustainability of the screening tool in everyday practice. These questions included preference of online versus paper screening tool, screening tool efficiency, screening tool accuracy for determining high-risk individuals, and a note section for free text for further feedback. 
Data Collection & Analysis
	A provider data collection form was located on the back of the IOF one-minute risk test form (Appendix E). The provider data collection form included a place for patient demographic information such as race, age, and gender. The form also included if a bone health referral was placed, the education that was given, and a notes section for further writing. The data relevant to this project was obtained from the director of the Orthopedics and Sports Medicine department using volumetric data visualization software called “Slicer Dicer”. The collection of data regarding the number of patients who filled out the IOF’s one-minute risk test was done by a collection of surveys from patients. The rate of patients meeting the project’s inclusion criteria who obtained a bone health referral in the 8 weeks before the initiation of this project was compared to the rate of patients meeting the inclusion criteria during the project period and were assessed to determine if the IOF one-minute risk test and treatment recommendation flowchart were effective at increasing osteoporosis screening and management. Data analysis was completed by obtaining patient demographic information and using descriptive statistics to help summarize and describe the data. Patients were left anonymous throughout the entirety of the data collection process. 
Ethical Considerations 
	Ethical considerations for this quality improvement project include the right to respect and privacy, protection from harm, confidentiality, and voluntary consent.
Results 
The number of bone health referrals and DEXA scans ordered were compared for 8 weeks before implementation of the IOF one-minute risk test (7/27/2021-9/21/2021) and for 8 weeks after the implementation of the IOF one-minute risk test (9/22/2021-11/17/2021). In the 8 weeks before project implementation, there were 13 total bone health referrals placed from the Orthopedics and Sports Medicine department and 26 DEXA scans ordered from the Bone Health Clinic. During the 8-week project implementation period, 503 patients completed the IOF one-minute risk test. Of the 503 patients, 189 of them scored a 5 or greater with 54 of them getting a referral to bone health. During the 8-week project implementation period, 44 DEXA scans were ordered from the Bone Health Clinic (see Figure 1). 
Figure 1
Before and after: Comparison of Bone Health referrals placed and DEXAs ordered

One hundred and eighty-nine patients scored a 5 or higher on the IOF one-minute risk test. Twenty-five percent of those patients were male. When broken down further by demographic data, 79% of the male patients were Caucasian, 15% were Native American, and 6% did not disclose their race. Of the male patients, 21% were between the ages of 50 and 60, 25% were between the ages of 61 and 70, 44% were between the ages of 71 and 80, and  8% were between the ages of 81 and 90 (see Figure 2).
Of the patients who scored as 5 or above on the IOF one-minute risk test, 75% of them were female patients. When broken down further by demographic data, 77% of the female patients were Caucasian, 14% were Native American, and 9% did not disclose their race. Of the female patients, 21% were between the ages of 50 and 60, 35% were between the ages of 61 and 70, 29% were between the ages of 71 and 80, 9% were between the ages of 81 and 90, and 1% were above 91 years of age (see Figure 2). 
Figure 2
IOF one-minute risk test score of 5 or greater: Comparison by age and gender

Figure 3
IOF one-minute risk test score of 5 or greater: Comparison by race

After project completion, the results were presented at a monthly Orthopedics and Sports Medicine provider staff meeting, and the provider survey questions were openly discussed. Seven providers were present at the staff meeting. The providers all agreed that having a paper screening tool that patients fill out in the lobby was better than an online screening tool. The providers stated that if there was an online screening tool, they most likely would not take the time to log on to the computer to look at it, therefore decreasing their likelihood of referring high-risk patients to the Bone Health Clinic. The providers that participated reported the screening tool did not slow down or interfere with their clinic. The providers determined that the screening tool did a good job at identifying high-risk individuals. The Bone Health provider also agreed that the patients that were referred to her from the screening tool were good candidates for either osteoporosis medication management or lifestyle management. 
Discussion
	The necessity to screen for osteoporosis and fracture risk is visibly supported by this project. Forty-four of the patients screened met the recommendations for screening via DEXA by the NOF and WHO. The USPSTF has given a moderate recommendation for screening via DEXA for both women aged 65 and older and post-menopausal women. USPSTF has given an inconclusive screening recommendation for men. Forty-six percent of the male patients and 35% of the female patients in this study were under the age of USPSTF’s screening recommendation guidelines and therefore most likely would not have been identified as high risk for osteoporosis without the use of a screening tool. Given this information, the recommendation for screening with the use of a simple screening tool should be inclusive to all patients aged 50 and above. As seen in this study, the initiation of a simple screening tool created a 315% increase in bone health referrals made and a 69% increase in DEXAs ordered. The lack of screening in high-risk populations creates an increased probability of fragility fractures leading to decreased quality of life, fracture-related fatalities, and a marked increase in health care costs. 
When gathering results for the 8 weeks before project implementation there were 13 bone health referrals made from the Orthopedics and Sports Medicine clinic and there were 26 DEXA scans ordered from the Bone Health Clinic. The reason there were more DEXA scans ordered from Bone Health Clinic than there were referrals placed from Orthopedics and Sports Medicine was due to other clinics referring patients to the Bone Health Clinic who had DEXAs ordered at their bone health appointment.
Providers were educated on osteoporosis screening measures and referral options at a monthly staff meeting. This helped the department to recognize the need for change and incorporate a screening tool to increase providers’ awareness of high-risk individuals. All of the providers, except one, agreed to use the screening tool to assess for the need to place a Bone Health referral. The one provider did not wish to discuss the screening tool results with patients due to fear of prolonging his clinic visits. The use of the IOF one-minute risk assessment did prove to improve provider screening rates. There were no osteoporosis screening tools used in the clinic before project implementation. Previous to project implementation, referrals to Bone Health Clinic were typically made when a patient presented with a fracture. All providers did agree that more referrals should be placed on patients at risk for fracture as opposed to waiting until they are already fractured to aid in preventing the potentially devastating effects of fragility fractures. 
The findings of this project are supportive of previous studies that focus on early identification and prevention of osteoporosis through the use of a risk assessment tool along with a dedicated Bone Health team. A provider dedicated to the diagnosis and management of osteoporosis is key to successful screening and treatment efforts (Miller et al., 2015). The Bone Health provider can take the osteoporosis management task off of the orthopedic providers. Once the risk assessment tool was completed and referral to Bone Health was made, the Bone Health provider gave patient education, obtained additional screening measures, managed additional referrals needed, and prescribed medications as appropriate. This is one key factor in closing the care gap in osteoporosis management.  
Strengths
	Studies have proven the IOF one-minute risk test to have acceptable accuracy in predicting the risk of osteoporosis in postmenopausal females (Kharroubi et al., 2017). Postmenopausal women who obtain a score of 5 or higher were found to have a 70% risk of developing osteoporosis (Lin et al., 2020). Strengths of the IOF one-minute risk test have been identified specific to this project. One strength was the tool was considered easy to interpret by the providers and nursing staff. Providers also stated that the tool was a good reminder to assess for osteoporosis during clinic visits. Another strength is that there is no cost to use the IOF one-minute risk test. This created a cheap and simple way to screen for osteoporosis. An obvious strength of the IOF one-minute risk test that was proven during this project was that there was a 69% increase in DEXAs ordered and a 315% increase in bone health referrals made. This proved to be an effective method of screening for osteoporosis in the clinical setting. 
Limitations
	Limitations of the IOF one-minute risk test have been identified. One limitation is the limited studies that have been completed with the use of this tool when compared to other osteoporosis screening tools. The limited studies that are available mostly focus on female subjects which makes it hard to validify its use in males. However, it is important to recognize that providers must focus on risk factors when formulating health promotion and medication management plans, which the IOF one-minute risk test does a good job at highlighting. 
Limitations of the IOF one-minute risk test have been identified specific to this project. One limitation was reception staff having to remember to hand out risk tests to eligible patients upon check-in which left room for error. Another limitation was nursing staff failing to collect the risk test and place it in the collection bin which skewed the number of eligible patients that filled out the risk test. The last limitation was two of the questions on the risk test were hard for patients to understand and therefore ran the risk of them being answered incorrectly. 
Future Implications
	The purpose of this project was to determine if the IOF one-minute risk test could be implemented in a busy Orthopedics and Sports Medicine clinic. Its purpose was also to determine if it was effective at identifying high-risk patients. The data pulled was able to report the number of patients screened, the number of patients that were referred to Bone Health, and the amount of DEXAs ordered from the Bone Health Clinic. Data that was not analyzed included T-scores from DEXA scans completed and how many patients were started on pharmacological therapies. 
	Further studies could be completed to determine the validity of the IOF one-minute risk test. This could be done by analyzing the T-scores of the patients referred to the Bone Health Clinic to determine the number of patients who had a normal bone density, osteopenia, or osteoporosis. Of those patients with osteopenia and osteoporosis, data could be analyzed to determine the number of patients that were prescribed medication management. Analyzing these two pieces of data for both males and females could aid in validating the screening tool and bring awareness to the osteoporosis care gap. This study could also be implemented in a Family Medicine clinic.
Conclusion
	It has been found possible to implement an osteoporosis screening tool in a busy Orthopedics and Sports Medicine Clinic. The screening tool proved to be an appropriate screening method to determine osteoporosis risk. The providers thought it was a valid and efficient tool for osteoporosis screening and preferred it over an online tool. The reception staff has determined that it is possible to provide the screening tool to eligible patients without slowing down the check-in process. Due to the proven sustainability of the IOF one-minute risk test, the providers decided to integrate the IOF one-minute risk test into the daily clinical practice routine for patients 50 years and older in the Orthopedics and Sports Medicine clinic as well as the Podiatry clinic. A future meeting is scheduled with the Pain Management clinic to determine the possibility of implementing the screening tool in that clinical setting as well. 
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Appendix A
Provider Treatment Plan Flowchart
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Appendix B
Patient Education Handouts
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Appendix C
Project Survey
Did the IOF one-minute risk test interfere with the efficiency of your visit?
Yes   or   No    Comments:____________________________________________________________________
Were the questions on the IOF one-minute risk test easy for patients to understand?
Yes   or   No    Comments:____________________________________________________________________
Did the results of the IOF one-minute risk test change your practice?
Yes   or   No    Comments:____________________________________________________________________
Would you prefer a paper osteoporosis screening tool or an online version?
Yes   or   No    Comments:____________________________________________________________________
Do you believe the IOF one-minute risk test was accurate at determining individuals at high risk for osteoporosis?
Yes   or   No    Comments:____________________________________________________________________
Do you intend to continue using the IOF one-minute risk test in your practice?
Yes   or   No    Comments:____________________________________________________________________
Was the provider treatment plan flowchart easy to understand? 
Yes   or   No    Comments:____________________________________________________________________
Do you intend to continue to follow the provider treatment plan flowchart in your practice? 
Yes   or   No    Comments:____________________________________________________________________


















Appendix D
IOF One-Minute Risk Test
	Questions
	Yes
	No

	1. Have either of your parents been diagnosed with osteoporosis or broken a bone after a minor fall (a fall from standing height or less)?
	
	

	2. Did either of your parents have a “dowager’s hump” (humpback)?
	
	

	3. Are you 40 years old or older?
	
	

	4. Have you ever broken a bone after a minor fall, as an adult?
	
	

	5. Do you fall frequently (more than once in the last year) or do you have a fear of falling because you are frail? 
	
	

	6. After the age of 40, have you lost more than 3 cm in height (just over 1 inch)?
	
	

	7. Are you underweight (is your BMI less than 19 kg/m2)?
	
	

	8. Have you ever taken corticosteroid tablets (cortisone, prednisone, etc.) for more than 3 consecutive months (corticosteroids are often prescribed for conditions like asthma, rheumatoid arthritis, and some inflammatory diseases)?
	
	

	9. Have you ever been diagnosed with rheumatoid arthritis?
	
	

	10. Have you been diagnosed with an over-reactive thyroid (hyperthyroidism) or over-reactive parathyroid (hyperparathyroidism) glands?
	
	

	11. Do you regularly drink alcohol in excess of safe drinking limits (more than 2 drinks per day)?
	
	

	12. Do you currently, or have you ever, smoked cigarettes? 
	
	

	13. Is your daily level of physical activity less than 30 minutes per day (gardening, housework, walking, running, etc.)?
	
	

	14. Are you currently NOT taking calcium supplements and are avoiding, or are allergic to, milk or dairy products? 
	
	

	15. Are you currently NOT taking vitamin D supplements and spend less than 10 minutes per day outdoors (with part of your body exposed to the sun)?
	
	

	Women Only Questions
	
	

	16. For women over 45: Did your menopause occur before the age of 45?
	
	

	17. Have your periods ever stopped for 12 consecutive months or more (other than because of pregnancy, menopause, or hysterectomy)?
	
	

	18. Were your ovaries removed before age 50, without taking hormone replacement therapy?
	
	

	Men Only Questions
	
	

	19. Have you ever suffered from impotence, lack of libido, or other symptoms related to low testosterone levels? 
	
	

	Please add up your total “yes” answers.                                                                      TOTAL
	
	


Age_____________                           Date______________
Race____________	               Gender____________
International Osteoporosis Foundation One-Minute Risk Assessment



Appendix E
Provider Data Collection Form
*Provider Only*
[bookmark: _Hlk75617052]Is patient already being seen in the Bone Health Clinic? (please circle yes or no)
                                                                               Yes    or    No
***If answer to previous question was yes, STOP here***
Treatment Plan for Patient (please circle yes, no, or currently taking)
Bone Health Referral placed?			Yes / No / Patient Declined
***If answer to previous question was yes, STOP here***
Vitamin D prescribed?			Yes / No / Currently taking
Calcium prescribed?				Yes / No / Currently taking
If no treatment initiated, why?_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Education Given  (Please check education completed)
· Adequate calcium & vitamin D intake
· Weight-bearing exercise
· Fall prevention strategies
· Smoking cessation
· Limiting alcohol intake

Notes:_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Referral and DEXA Comparison

Before Project	Bone Health Referrals	DEXA Scans Ordered	13	26	AfterProject	Bone Health Referrals	DEXA Scans Ordered	54	44	



Score of ≥5 by Age and Gender

Male	
Age 50-60	Age 61-70	Age 71-80	Age 81-90	Age 91-100	10	12	21	4	0	Female	
Age 50-60	Age 61-70	Age 71-80	Age 81-90	Age 91-100	30	50	41	13	2	



Race	




Caucasian	Native American	Hispanic	Unknown	146	27	2	15	
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≥ 50 Years Old  

Yes Score: <5   Yes Score:  ≥ 5  

Women   - Vitamin D  Intake : 800 - 1,000 IU Daily   - Calcium Intake : 1,200 mg  Daily      

Men   - Vitamin D Intake : 800 - 1,000 IU  Daily   - Calcium Intake : 1,000 mg Daily  (age 50 - 70)   1,200 mg Daily (age 71 and  older)  

Lifestyle Factors Education   - Weight - bearing Exercise   -   Fall Prevention   - Smoking Cessation   - Limit Alcohol (<3 drinks per day)      

Initiate IOF One - Minute Risk  Test  

Do  NOT   Initiate IOF One - Minute  Risk Test    

No  

Yes  

Bone Health  Referral   Referral Code:  IPCN0557    

Patient has been referred to  Bone Health Clinic in the past  

No  

Yes  

Continue care with  Bone Health Clinic  


image2.jpeg
How much calcium® and

vitamin D do | need each day?

Women

« Under 50: 1,000 millgrams (mg) of
calcium and 400 - 800 intemational
units (1U) of vitamin D.

+ 50 and older: 1,200 mg of calcium and
800 - 1,000 1U of vitamin D.

Men

+ Under 50: 1,000 mg of calcium and
400-800 1U of vitamin D.

+ 50.70: 1,000 mg of calcium and
800-1,000 1U of vitamin D.

« 71 and older: 1,200 mg of calcium and
800-1,000 1U of vitamin D.

“Calcium recommendations include the total
iy amount needed from both foods and
supplements.

Do I need to take supplements?

+ Getting the amount of calcium and vitamin
D you need every day can reduce your risk
of breaking a bone. Use the chart to the
leftto find out how much total calcium and
vitamin D you need each day.

+ Ifyou don't get enough calcium from food,
asupplement can help you make up the
difference. Calcium supplements are safe
when taken in appropriate doses, but don't
take more calcium than you need

+ Because its difficult to get enough vitamin
D from food and sunlight, many people
need totake a supplement to reach the
recommended daily amount

omota
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Estimated Calcium

Produce
Collard Greens, fozen, 8 0z
Broccoli Rabe, 8 0z

Kale, frozen, 8 0z

Soy Beans, green, boikd, 8 02
Bok Choy, cooked, boied, 8 0
Figs, ared, 2 figs
Broccoli,fresn, cooked, 8 02
Oranges, 1 whole

Seafood
Sardines, canned wibones, 3 02
Salmon, canned whones, 3 02
Shrimp, cannea, 3 0z

(mg)
360
200
180
175
160

65
60
55

325
180
125

fold FPO-

Estimated Calcium*

Dairy Products (mg)
Ricotta, partskim, 4 02 335
Yogurt, pisin,low-at, 6 0Z 310
Milk, skim, ow-at, whole 8 0z 300
Yogurt with Fruit lowsat, 6 0z 260
Mozzarella, parsim, 102~ 210
Cheddar, 1 0z 205
Yogurt, Greek, 6 0z 200
American Cheese, 1 0z 195
Feta Cheese, 1 0z 140
Cottage Cheese, 2%, 40z 105
Frozen Yogurt, vants, 40z 105
Ice Cream, vanita, 4 02 85
Parmesan, 1 tbsp 55

fold FPO-

Estimated Calcium®
Fortified Food (mg)
Orange Juice, forfes, 8 0z 300
Waffle, rozen, forfes, 2 pieces 200

Oatmeal, ores, 1 packet 140
English Muffin, fotes, 1~ 100
Cereal, fofes, 80z 100-1,000

Other
Mac & Cheese, fozen, 1 pkg 325
Pizza, cheese, rozen, 1 serving 115

Pudding, chocolte, preparea
with 2% mik, 4 0Z

Beans, baked, canned, 4 0

160
60

* Calcum confent lsted for mst foods s
estimated and can vary due fo muliple factors.
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7 Smart Steps to Better
Bone Health

[ Talk to Your Health Care
Provider (HCP)

Discuss your fracture. Ask your HCP if your
break may be related to osteoporosis. Seek
advice about bone mineral density (BMD)
testing (often referred to as a DXA scan). Its
the best way to detect low bone density and
osteoporosis. Testing can also help predict the
likelihood of breaking a bone in the future.5

Also discuss medications that have been
proven effective at minimizing bone loss

and/or reducing the risk of future fractures.

These include bisphosphonate drugs,
cakitonin, raloxifene, teriparatide, and
estrogen therapy." For a detailed list of
these and other osteoporosis medications,
visit the National Osteoporosis Foundation
Web site. Their address is listed with other
resources at the back of this brochure.

Ask your health care provider about the
benefits and risks of these medications.

Follow your health care provider's advice
and be sure to schedule follow-up visits.

10
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EA Improve Calcium Intake

Everyone needs calcium to maintain strong,
healthy bones and muscles. The National
Institutes of Health (NIH) recommends
1,000 milligrams of calcium per day for
men and women. After age 50, according
to the NIH, both men and women should
increase their calcium intake to 1,200
milligrams daily. You can increase your
calcium intake by eating more dairy
products rich in calcium, like milk, cheese,
and yogurt. Nondairy foods high in calcium
include broccoli, almonds, and sardines.
Calcium supplements will also work. Ask
your doctor, pharmacist, or other health
care provider about these options and
consider your preferences. Is it available

and convenient to take? How much does it
cost? How often must | take it? Is it okay to
take with my other medications?

"
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E! Increase Vitamin D Intake

Vitamin D plays a critical role in helping your
body absorb calcium through the
bloodstream.! This is particularly important
as we get older and our bodies are less able
to absorb the calcium we need. For men and
wormen, the recommended daily intake
of vitamin D is 400 to 800 International
Units (1U). Ask your health care provider
what i ight for you. It not difficult to reach
this amount. Sunshine (ust 15 minutes daiy)
and vitamin-D fortified foods lie milk can
help you meet your daily quota. Vitamin D
supplements are also available.

8 Get Ample Exercise

Exercise is one of the best ways to preserve
bone density." To build and maintain
bone density, do weight-bearing and
resistance exercises.

Weight-bearing exercises make you move
against gravity while standing upright.”
Care to dance? What about hiking, jogging,
running, or jumping rope? Tennis, anyone?
These are a few of the weight-bearing

2

exercises that can make your bones stronger
and denser.

Lower-impact workouts, such as walking,
elliptical training, and stair-step machines,
can also build bones. Visit the National
Osteoporosis Foundation Web site,
www.nof.org to learm more.

In resistance exercises, you use a resistance
device and move your body against
gravity. Pump iron, use weight machines,
or stand on your toes.

3
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HA Prevent Falls

You can reduce your chances of falling and
causing a fracture by playing it safe
wherever you are.

Inside your home:

« Use night-lights

« Keep floors clear of dlutter

« Keep floor surfaces smooth but
not slippery

« Don't walk around in socks or
floppy slippers

« Keep electrical cords and telephone lines
out of the way

« Use a rubber mat in the shower or tub

Outside your home:

« In winter, wear shoes or overshoes that
offer good traction

« Be careful about floors in public
buildings that can be slippery, especially
in bad weather

« Check out curbs before stepping up
or down

« In bad weather, ask for help or consider
using a cane or walker

You can also reduce falls by performing
activities that boost your balance, flexibiliy,
and strength.? Balance is the ability to keep
your body stable while moving or standing
still. Activities like yoga help. To increase
your flexibility, do tai chi, swim, or perform
stretching exercises.
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A stop Smoking

There's nothing good about smoking and
you know it in your bones. In fact, tobacco
is toxic to your bones, making you more
susceptible to low bone mass and
osteoporosis.® Stop smoking, and though
that's easier to say than do, you can
investigate programs, medications, and
other stop-smoking methods that can help.
Programs that offer assistance are listed

at the back of this brochure.

Limit Alcohol Intake

Controlling your alcohol intake can connect
you to healthier bones. Drinking heavily
can increase bone loss and the risk of
sustaining a fragilty fracture from a fall.5
According to the National Osteoporosis
Foundation, on average, alcohol

intake of 3 or more drinks per day is
detrimental to bone health. For other
guidelines and information, see resources
listed at the back of this brochure.

The Smart Fragility Fracture
Patient Stays Connected

Healthy bones are the framework for your
well-being. They make mobility possible,
protect vital organs against injury, and are a
storehouse for important minerals.! That’s
why, when a bone fractures, it can literally
mean a break in your quality of life.

That doesn’t have to happen to you again.
Even though osteoporosis and fragility
fractures are significant problens, they can
be successfully treated and prevented if you
connect to facts that are available. Talk to
your health care provider and use the
resources mentioned in this brochure.
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Resource List

General Resources Regarding

Fragllity Fractures:

National Osteoporcsis Foundation: wwwinof.org

Nationa Institutes of Health: wwwnih.gov

‘American Medical Association: wwiama-assn org

Centers for Medicare & Medicaid Services:
‘wow.cms. bhs gov

American Lung Association: wewwlungusa.org

‘The Joint Commission: wwwjointcommission.org

Resources Regarding Smoking Cessation:
“The Office of the Surgeon General:
wevww surgeongeneral govtobacco
American Heart Assodiation:
veww americanheart orglpresenterjhtmizdeniier=
3004837
‘The National Cancer Insitue: wwwwsmokefree. gov
‘Agency for Healthcare Research and Quit:
vevwwahra. govicorsumer/tobaccoluit paf

Resources Regarding Alcohol Intake:
American Heart Association: www.americanheart org
Alccholcs Anonymous: www.2a org
American Medial Association:

v ama-assn orglamalpublcategory/3337 il

The infermation contained in this brochure i not intended to
e medical dvice In 1l cases, the ACA recommends hat you
consityour oun phicanregarding any couse o vesment
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7 Smart Steps to Good
Bone Health

1. Talk to Your Health Care Provider
—Discuss Osteoporosis Medication
—Get a Bone Mineral Density Test

. Improve Calcium Intake

. Increase Vitamin D Intake
. Get Ample Exercise
. Prevent Falls

. Stop Smoking

N O w s wN

Limit Alcohol Intake

Get connected and
stay connected.
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