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A Systematic Review of Community-Based Osteoporosis Prevention Programs on Calcium 

Intake and Weight-Bearing Exercise 

 

Abstract 

Osteoporosis is a serious public health concern worldwide, and community-based 

osteoporosis prevention programs that increase osteoporosis preventive behaviors are ideal to 

combat this major public health issue.  To analyze and assess the effectiveness of community-

based osteoporosis prevention programs, a systematic review was conducted to examine these 

programs and their impact on increasing osteoporosis preventive behaviors like calcium intake 

and weight-bearing exercise.  Results showed the community-based osteoporosis prevention 

programs varied in numerous ways and had mixed results in increasing osteoporosis preventive 

behaviors, although three-fourths of programs were successful in significantly increasing 

calcium intake compared to only one-third of programs that were successful in significantly 

increasing weight-bearing exercise.  Regarding calcium intake, while most community-based 

osteoporosis prevention programs were successful, all of the ones that implemented at least one 

theoretical behavior change model, such as the health belief model, or implemented bone mineral 

density (BMD) testing were successful in significantly increasing calcium intake.  Findings 

demonstrate that community-based osteoporosis prevention programs should be utilized in public 

health to increase calcium intake, but more research is needed to determine ways to increase 

weight-bearing exercise.  
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Introduction 

Osteoporosis is a severe bone disease that increases morbidity and mortality in 

individuals, and is also a serious public health concern in populations all around the world.  

Osteoporosis is a disease of weakened bones that are more susceptible to fragility factures, 

particularly in the hip, spine and wrist, and is clinically diagnosed as having a bone mineral 

density (BMD) of 2.5 standard deviations below the adult peak mean (Kanis, Melton, 

Christiansen, Johnston, & Khaltaev, 1994).  Osteoporosis is typically diagnosed at older age 

(after 50 years of age) and is currently incurable as there are no treatments that can fully 

replenish reduced BMD cause by the disease, and this disease decreases the quality of life (Lips 

& van Schoor, 2005) and increases mortality (Johnell et al., 2004; Leboime et al., 2010) in 

individuals diagnosed with it, and is a major public health issue as it affects hundreds of millions 

of individuals worldwide (Cooper, Campion, & Melton, 1992).  Tens of millions of Americans 

have osteoporosis or are at high risk of the disease in the United States (U.S. Department of 

Health and Human Services), and even the United States Surgeon General has addressed the 

importance of promoting bone health and preventing osteoporosis in public health (Benjamin, 

2010), as osteoporosis and osteoporotic fractures, especially hip fractures, can lead to permanent 

physical disability, loss of self-sufficiency, hospitalization, and an increased risk of mortality, 

further needing public health osteoporosis prevention interventions to prevent the disease and 

premature death (Leboime et al., 2010).  Fortunately, the National Institute of Health Consensus 

Development Panel on Osteoporosis Prevention, Diagnosis, and Therapy (2001) states that 

although osteoporosis affects all populations, this disease is preventable by achieving maximal 

BMD with the osteoporosis preventive behaviors of engaging in adequate calcium intake and 

weight-bearing exercise.  Therefore, to combat this global public health problem, leadership in 
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public health must implement osteoporosis prevention programs that will increase those 

osteoporosis preventive behaviors to promote bone health and prevent this disease. 

Public health leadership should place focus on preventing osteoporosis and approach it 

with the implementation of strategies that increase osteoporosis awareness and promote 

osteoporosis preventive behaviors throughout the population (Morales-Torres, 2007).  In public 

health practice, osteoporosis prevention programs that are community-based and implemented to 

communities will be more impactful towards improving the health of populations than the more 

common programs designed for individuals in health care settings.  As osteoporosis is becoming 

a growing public health concern with demographic trends showing an increased number of 

individuals living longer (past 65 years of age), there will also be an increased number of cases 

of osteoporosis and osteoporotic fractures which require significant health care resources for 

treatments and rehabilitation (Cauley, 2013).  However, health care resources to treat and 

manage osteoporosis will become scarcer as the number of cases increase (Melton, Johnell, Lau, 

Mautalen, & Seeman, 2004), showing the need for public health measures to prevent the disease.  

Treating osteoporotic fractures is already a great economic burden that will only increase as the 

world population becomes more elderly (Harvey, Dennison, & Cooper, 2010), and the 

implementation of osteoporosis preventive measures in public health could provide cost-effective 

measures that alleviate health care and medical costs, as policies and spending on community-

based programs can reduce the need and substantial costs of long-term institutionalization, such 

as in nursing home residences, due to hip fractures typically cause by osteoporosis (Blackburn, 

Locher, Morrisey, Becker & Kilgore, 2016).  Even partial adherence to osteoporosis prevention 

and management programs can have significant cost-effectiveness (Kanis et al., 2011), making 

these programs more valuable.  Furthermore, decreased BMD and clinically diagnosed 
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osteoporosis can predict an increased risk of osteoporotic fractures in populations (Marshall, 

Johnell, & Wedel, 1996), making community-based programs in public health designed and 

intended to prevent osteoporosis reduce the rate of fracture occurrences throughout entire 

populations. 

As osteoporosis prevention programs that are community-based are ideal for improving 

bone health and preventing osteoporosis in public health, their effectiveness must be analyzed to 

determine whether there should be increased emphasis to utilize community-based osteoporosis 

prevention programs in public health leadership, and how they should be implemented in public 

health practice.  Therefore, a systematic review is needed to determine the effectiveness of 

community-based osteoporosis prevention programs, particularly the effectiveness of increasing 

the osteoporosis preventive behaviors of calcium intake and weight-bearing exercise, to evaluate 

their utilization in public health. 

 

Methods 

For this systematic review of published studies on the effectiveness of community-based 

osteoporosis prevention programs in public health, a research question was developed consisting 

of a setting, exposure, outcome, and population: 

 - “Do community-based osteoporosis prevention programs increase osteoporosis preventive 

behaviors among individuals undiagnosed with osteoporosis?” 

In this research question, “community-based” is the setting, “osteoporosis prevention 

programs” is the exposure, “osteoporosis preventive behaviors” is the outcome, and “individuals 

undiagnosed with osteoporosis” is the population.  The emphasis on “community-based 

osteoporosis prevention programs” applies to public health more so than individual-based 
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osteoporosis prevention programs.  The application of “osteoporosis preventive behaviors” 

would include only studies measuring outcomes of actual behaviors in their analyses.  And as the 

focus is on osteoporosis prevention and not osteoporosis treatment, “individuals undiagnosed 

with osteoporosis” were the selected population, especially since it is more ideal and likely cost-

effective to prevent osteoporosis in public health than treat osteoporosis in health care.  It is also 

understood that osteoporosis is considered to be a “silent” disease that can be asymptomatic and 

many individuals may have the disease and not know it; therefore, “individuals undiagnosed with 

osteoporosis” are populations of individuals who may be healthy or appear healthy, and do not 

have osteoporosis or at least not yet diagnosed with osteoporosis. 

The search strategy for this systematic review used four databases: PubMed (United 

States National Library of Medicine at the National Institutes of Health), PsycINFO (American 

Psychological Association), ERIC (Education Resources Information Center: Institute of 

Education Sciences of the United States Department of Education), and Google Scholar.  Search 

terms entered into these databases were “osteoporosis community” and reference results that 

included “osteoporosis” along with synonymous terms such as “bone health” and “fractures” 

with either the terms: “community,” “community-based,” “community-dwelling,” and/or the 

synonym “population,” in the title and/or abstract were retrieved and preliminarily considered for 

this systematic review (n = 127). 

For all published studies that were retrieved and preliminarily considered from the 

database search (n = 127), in order to consider those that analyzed “community-based 

osteoporosis prevention programs,” every publication that did not include the analysis of a 

community-based osteoporosis prevention program or the analysis of any type of community 
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intervention was immediately excluded from this systematic review (n = 74), leading to those 

making the first round of potentially eligible studies for inclusion (n = 53). 

For those publications that did include analysis of community-based osteoporosis 

prevention program or any type of community intervention (n = 53), in order to consider those 

that measured the outcome of osteoporosis preventive behaviors, studies that did not include any 

measure of osteoporosis preventive behaviors were excluded.  Studies that did not include 

behavior measures but only included outcome measures such as osteoporosis awareness, 

osteoporosis knowledge, osteoporosis health beliefs, osteoporosis preventive behavior intentions, 

osteoporosis screening, osteoporosis diagnoses, fractures and/or falls were excluded.  Although 

the increase of osteoporosis awareness and osteoporosis knowledge, alteration of osteoporosis 

health beliefs, increasing osteoporosis preventive behavior intentions, and/or results of 

osteoporosis screening can lead to the initiation and maintenance of osteoporosis preventive 

behaviors, they in themselves are not actual osteoporosis preventive behaviors, nor do they 

guarantee the initiation and maintenance of osteoporosis preventive behaviors to prevent the 

disease.  And while the decrease in the risk, prevalence, and incidence of osteoporosis, fractures, 

and falls can relate to the adoption of osteoporosis preventive behaviors, without the measure 

and analysis of behaviors any causal inference can be linked to numerous other factors.  Thus, all 

studies without any osteoporosis preventive behavior measure were excluded (n = 34), leading to 

those making the second round of potentially eligible studies for inclusion (n = 19). 

And for the studies on community-based osteoporosis prevention programs that focused 

on increasing osteoporosis preventive behaviors (n = 19), in order to determine their application 

for osteoporosis prevention in individuals undiagnosed with osteoporosis, studies that were only 

conducted on populations of individuals with osteoporosis were excluded (n = 5), but studies 
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including a combination of undiagnosed individuals along with individuals diagnosed with 

osteoporosis were included as prevention still applies to those who are undiagnosed, resulting to 

those studies making the third and final round of eligible studies for inclusion in the systematic 

review (n = 14).  Figure 1 illustrates the inclusion process for the systematic review. 

Once the studies for inclusion in the systematic review were finalized (n = 14), a review 

was conducted on each individual study to examine certain aspects, such as details and 

description of the community-based osteoporosis prevention program, types and outcomes of 

osteoporosis preventive behaviors, depictions and descriptions of participants, among other 

variables such as study design and duration, and setting and location. 

 

Results 

 Table 1 provides specifics of the different aspects of each of the 14 studies on 

community-based osteoporosis prevention programs selected in the systematic review (Oh et al., 

2014; Plawecki & Chapman-Novakofski, 2013; Babatunde, Himburg, Newman, Campa, & 

Dixon, 2011; Teems, Hausman, Fischer, Lee, & Johnson, 2011; Francis, Matthews, Van 

Mechelen, Bennell, & Osborne, 2009; Hien et al., 2009; Kronhed, Blomber, Lofman, Timpka, & 

Moller, 2006; Rohr, Clements, & Sarkar, 2006; Hamel et al., 2005; Pearson, Burkhart, Pifalo, 

Palaggo-Toy, & Krohn, 2005; Tussing & Chapman-Novakofski, 2005; Cerulli & Zeolla, 2003; 

Brecher et al., 2002; Ribeiro & Blakeley, 2001).  Various study designs were used to investigate 

their effectiveness of increasing osteoporosis preventive behaviors that included the use of 

experimental, intervention, and prospective cohort designs, and the duration of these studies 

varied from as short as 6 weeks to as long as 5 years, with 1 study not reporting duration.  The 

community-based osteoporosis prevention programs studies were also conducted in various 
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community settings and in various locations globally, including locations in North America, 

Europe, Asia, and Australia, which was expected as osteoporosis affects millions of individuals 

worldwide.  The specific designs and implementations of the studied community-based 

osteoporosis prevention programs varied from study to study, with various components used in 

different studies that included, but was not limited to, BMD testing, use of theoretical behavior 

change models, lectures and lessons on various osteoporosis-related topics, presentations, 

demonstrations, counseling, group discussions, and hands-on activities.  All 14 studies included 

participants that were women who were mostly older adults, with only 6 that included men that 

were mostly a very small portion of the total participants in their respective studies. 

All studies, with the exception of 1 study, measured the osteoporosis preventive 

behaviors of calcium intake and/or weight-bearing exercise, with 8 studies measuring both 

osteoporosis preventive behaviors, 4 studies only measuring calcium intake, and 1 study only 

measuring weight-bearing exercise.  One of the 8 studies that measured both calcium intake and 

weight-bearing exercise also measured fall preventive home safety behaviors.  The 1 study that 

did not measure either calcium intake or weight-bearing physical activity instead measured 

health-directed behaviors, such as positive and active engagement of life, skill and technique 

acquisition, and social integration and support, and although these are general health behaviors, 

they can be applied to osteoporosis preventive behaviors, such as calcium intake and weight-

bearing exercise. 

Results varied in addressing the research question: “Do community-based osteoporosis 

prevention programs increase osteoporosis preventive behaviors among individuals undiagnosed 

with osteoporosis?” with 9 of the 12 studies (75%) reported significant increases in calcium 

intake, and only 3 of the 9 studies (33%) reported significant increases in weight-bearing 
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exercise (1 study reported increases in both calcium intake and weight-bearing exercise, but did 

not report statistical significance).  Significant increases were also reported in the 1 study that 

measured fall preventive home safety behaviors, as well as the 1 study that only measured 

health-directed behaviors.  The community-based osteoporosis prevention programs varied in 

numerous ways, but notable trends that in those with significant increases in osteoporosis 

preventive behaviors, particularly in calcium intake, were the inclusion of at least one theoretical 

behavior change model or BMD testing for osteoporosis screening.  Four of the 14 studies were 

based on at least one theoretical behavior change model, as all 4 of those studies implemented 

the Health Belief Model (HBM) and 2 of them implemented both the HBM and the Theory of 

Reasoned Action (TRA), and all 4 of those studies (100%) measured and significantly increased 

calcium intake, but only 2 of those 4 studies also measured weight-bearing exercise with only 1 

of the 2 studies (50%) resulting in a significant increase.  Three of the 14 studies implemented 

BMD testing, and all 3 of those studies (100%) measured and increased calcium intake (2 

significantly increased, 1 did not report statistical significance), but only 2 of those 3 studies also 

measured weight-bearing exercise with only 1 of those 2 studies (50%) resulting in an increase 

(did not report statistical significance).  Although the studies that implemented at least one 

theoretical behavior change model or implemented BMD testing were 100% successful in 

significantly increasing calcium intake, no study implemented both the use of at least one 

theoretical behavior change model combined with the use of BMD testing. 

 

Discussion 

Findings of this systematic review showed that community-based osteoporosis prevention 

programs have been implemented at various locations and in numerous ways with mixed results 
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in increasing the osteoporosis preventive behaviors of calcium intake and weight-bearing 

exercise.  With the studies assessed and analyzed, notable and important results were found in 

the effectiveness of community-based osteoporosis prevention programs.  It was noteworthy that 

every community-based osteoporosis prevention program that either implemented at least one 

theoretical behavior change model or BMD testing was successful in significantly increasing in 

calcium intake, but the success was limited in significantly increasing weight-bearing exercise.  

The exclusion of a theoretical behavior change model or BMD testing does not necessarily result 

in an unsuccessful community-based osteoporosis prevention program, as there were successful 

community-based osteoporosis prevention programs in this systematic review did not include the 

implementation of either, but the inclusion of either of them can substantially increase the 

likelihood of success in significantly increasing certain osteoporosis preventive behaviors, 

particularly calcium intake. 

The four community-based osteoporosis prevention programs that applied at least one 

theoretical behavior change model all applied the HBM, which was constructed by Rosenstock 

(1966), and when applied to osteoporosis prevention, predicts the increase of osteoporosis 

preventive behaviors, such as calcium intake and weight-bearing exercise, by altering specific 

health beliefs, such as 1) increasing the perceived susceptibility to osteoporosis, 2) increasing the 

perceived severity of osteoporosis, 3) increasing the perceived benefits of calcium intake and 

weight-bearing exercise to prevent osteoporosis, 4) decreasing the perceived barriers to calcium 

intake and weight-bearing exercise, and 5) increasing self-efficacy for calcium intake and 

weight-bearing exercise.  Although each of the four community-based osteoporosis prevention 

programs that implemented the HBM (and two that also implemented the TRA) were successful 

in significantly increasing calcium intake, other attempts of interventions implementing the 
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HBM were unsuccessful in changing osteoporosis preventive behaviors of calcium intake and 

weight-bearing exercise (Sedlak, Doheny & Jones, 2000), but they were not community-based 

osteoporosis prevention programs like the ones in this systematic review.  It is unclear if and 

how an osteoporosis prevention program being community-based may increase the success of 

implementing the HBM or other theoretical behavior change models to increase osteoporosis 

preventive behaviors like calcium intake, though it may be a factor in its success as community 

dynamics could add certain elements, such as increased social support or even peer-pressure, to 

aid in changing particular behaviors. 

Similar success was found in each of the three community-based osteoporosis prevention 

programs that implemented BMD testing as to those that implemented at least one theoretical 

behavior change model, as all were able to significantly increase calcium intake but were not 

always successful in increasing weight-bearing exercise.  There have been numerous 

community-based BMD testing studies conducted in community pharmacies, and community 

pharmacists have been shown to successfully conduct community-wide BMD testing and 

screening for osteoporosis, which leads to an increase in participants’ osteoporosis awareness 

and osteoporosis knowledge, as well as knowledge of osteoporosis preventive behaviors (Law & 

Shapiro, 2005; MacLaughlin et al., 2005; Brookhart, Brown Fountain, and Moczygemba, 2015), 

and the findings of this systematic review show that BMD testing can also actually increase 

certain osteoporosis preventive behaviors, particularly calcium intake.  The perceived benefits of 

and perceived barriers to community pharmacy-based BMD testing osteoporosis screening are 

motivating factors in the decision to engage in osteoporosis preventive behaviors (Deo, Nayak, 

& Rajpura, 2013), and community pharmacists in community practice can further promote BMD 

testing with use of national health observances listed from the federal Office of Disease 
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Prevention and Health Promotion as opportunities for BMD testing, osteoporosis screening, and 

osteoporosis education in the community (Ciardulli & Goode, 2003).  Both public health 

authorities and community pharmacists believe that pharmacists should be significantly involved 

with osteoporosis prevention and treatment, but the actual involvement of pharmacists does not 

nearly meet their ideal levels (Laliberte, Perreault, Damestoy, & Lalonde, 2013).  If community 

pharmacists begin to be more involved in osteoporosis prevention in their communities, 

physicians do recommend that community pharmacy osteoporosis screening programs use 

materials and resources from the National Osteoporosis Foundation (Elliott et al., 2002).  

Community-based BMD testing and osteoporosis screening services in community pharmacies 

have not only been shown to be effective in identifying osteoporosis, but these services are also 

sustainable for years (Liu et al., 2007), especially as people are willing to pay for osteoporosis 

screenings at community pharmacies (Cerulli & Zeolla, 2003; Goode, Swiger, & Bluml, 2004) 

and third-party payers are willing to compensate pharmacists for these services as well (Goode et 

al., 2004).  In addition to community pharmacies, other community settings such as local senior 

centers, living facilities and health fairs are also effective locations for BMD testing and 

osteoporosis screening (Rohr, Sarkar, Barber, & Clements, 2004).  Dual x-ray absorptiometry is 

the most commonly used BMD testing and osteoporosis screening tool, but devices using 

qualitative ultrasound imaging is also a relatively quick and effective screening method that has 

the added advantage of portability for community-based screenings (Kim, Han, Kim, & Cho, 

2001; Barris Blundell et al., 2006).  And to improve rates of BMD testing and osteoporosis 

screening in communities, electronic communication channels, such as telephonic interactive 

voice responses, are more effective in motivating individuals in the populations to attend than 

traditional communication channels, such as mailing (Heyworth et al., 2014). 
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Only a few of the community-based osteoporosis prevention programs were successful in 

motivating participants to significant increase weight-bearing exercise.  The explanations and 

reasons for how and why the osteoporosis preventive behavior of weight-bearing exercise is 

more difficult to increase compared to calcium intake is unclear.  In relation to the previously 

discussed HBM, and particularly the beliefs on perceived benefits, perceived barriers, and self-

efficacy, perhaps it is easier to increase the perceived benefits of calcium to prevent osteoporosis, 

decrease the perceived barriers to calcium intake, and/or increase self-efficacy for calcium 

intake, but it could be much more difficult to increase the perceived benefits of weight-bearing 

exercise to prevent osteoporosis, decrease the perceived barriers to weight-bearing exercise, 

and/or increase self-efficacy for weight-bearing exercise.  Calcium intake and weight-bearing 

exercise are vastly different behaviors and the factors and variables related to adopting and 

maintaining either one are likely numerous and very different as well, and the explanations and 

reasons could vary between each community and/or each individual.  As most studies in this 

systematic review were unsuccessful in increasing weight-bearing exercise, more research is 

needed to investigate how this particular osteoporosis preventive behavior can be motivated and 

increased in community-based osteoporosis prevention programs.  There were numerous studies 

of community-based exercise programs that focused on the participation of weight-bearing 

exercise for osteoporosis prevention and bone health as the basis of their programs, but were not 

included in this systematic review as they did not motivate or measure this osteoporosis 

preventive behavior, but required it during program attendance to measure outcomes.  One 

community-based exercise program did increase BMD, muscle strength and power, and balance 

for osteoporosis and fall prevention (Gianoudis et al., 2014), while other community-based 

exercise programs were ineffective in increasing BMD intended to prevent osteoporosis (Lord, 
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Ward, Williams, & Zivanovic, 1996; McNamara & Gunter, 2012; Duckham et al., 2015), 

although some could decrease fall risk to prevent falling that can result in bone fractures (Lord et 

al., 1996; Carter et al., 2002; Duckham et al., 2015).  But those community-based exercise 

programs that implemented weight-bearing exercise decreased fall risk for fall prevention were 

unable to increase BMD for osteoporosis prevention, resulting in the need for further research to 

determine what minimal weight-bearing exercise amounts and intensities are necessary to 

actually increase BMD (Lord et al., 1996; Duckham et al., 2015). 

Community-based osteoporosis prevention programs that implement either at least one 

theoretical behavior change model or BMD testing can significantly increase calcium intake, 

although there was not a community-based osteoporosis prevention program that implemented 

both at least one theoretical behavior change model and BMD testing in combination with each 

other.  It is unclear if combining those two successful elements would lead to a stronger effect 

and even higher increases in calcium intake, have a conflicting effect and actually decrease 

calcium intake, or have no additional effect and the combination of the two will not increase 

calcium intake more so than implementation of just one or the other, although additional research 

examining these two elements in combination compared to independently may be valuable in 

determining differences in effect size and possible influence on other osteoporosis preventive 

behaviors, such as weight-bearing exercise.  It is also unknown how other theoretical behavior 

change models besides the HBM or TRA could effectively significantly increase calcium intake 

and/or weight-bearing exercise or not, and additional research can also examine the effectiveness 

of other theoretical behavior change models on those osteoporosis preventive behaviors.  In 

addition, other studies have findings that also warrant additional research for community-based 

osteoporosis prevention programs, such as different community settings that were not often used 
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in the studies in this systematic review, including worksites/workplaces (Tan, Lamontagne, 

Sarmugam, & Howard, 2013) and faith-based locations (Forster-Burke, Ritter, & Zimmer, 2010), 

both which have shown promise in successful implementation in osteoporosis prevention 

programs and are worth consideration for future programs. 

Research and practice in bone health promotion and osteoporosis prevention in public 

health should focus more on entire populations, which can include more attention on men who 

account for 20-25% of osteoporosis cases (Szulc, Garnero, Marchand, & Delmas, 2001).  Less 

than half of the studies in this systematic review included men as participants, and nearly all of 

them comprised of men at a much smaller percentage than 20-25% of the total participants, 

which is the portion of osteoporosis cases affecting men.  Osteoporosis in men is a major, yet 

still largely neglected, public health issue (Szulc, Kaufman, & Orwell, 2012), especially since the 

perceived susceptibility to the disease is low in both older men (Sedlak, Doheny, & Estok, 2000) 

and particularly younger men (Johnson, McLeod, Kennedy, & McLeod, 2004), and more studies 

on community-based osteoporosis prevention programs should include men and at higher 

percentages of the total sample of participants that were used, such as 20-25% of participants, 

which corresponds with the proportion of osteoporosis cases that they make.  In addition, 

individuals with intellectual disabilities and/or developmental disabilities that are confined in 

communities that are institution-dwelling are also at high risk of osteoporosis (Lin et al., 2015), 

and community-based osteoporosis prevention programs should be considered for this 

community of individuals and community setting as well. 

Advances in osteoporosis prevention have focused much on application and 

implementation for health care settings, but more focus should be placed in application and 

implementation in public health settings.  An example in health care settings, such fracture 
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liaison services, which is a model of care on secondary prevention intended to prevent secondary 

osteoporotic and fragility fractures, have been shown to be effective in increasing adherence to 

osteoporosis treatment and management therapies (Eekman et al., 2014) while being cost-

effective in preventing secondary osteoporotic and fragility fractures (Yong, Masucci, Hoch, 

Sujic, & Beaton, 2016).  Fracture liaison services are valuable in treating individuals with 

osteoporosis who have already sustained an osteoporotic fracture in the prevention of secondary 

osteoporotic and fragility fractures; however, although there a numerous models used to analyze 

and determine cost-effectiveness on preventing osteoporotic fractures (Si, Winzenberg, & 

Palmer, 2014), the cost-effectiveness of secondary prevention of osteoporotic and fragility 

fractures in health care is unlikely to be as substantial as the cost-effectiveness of primary 

prevention of osteoporosis and osteoporotic fractures from occurring in the first place in public 

health.  Furthermore, post-secondary osteoporotic and fragility fracture interventions used in 

health care have not been found to be based on theoretical behavior change models (Sujic, 

Gignac, Cockerill, & Beaton, 2011), which is a disadvantage compared to community-based 

osteoporosis prevention programs in public health that more often utilize theoretical behavior 

change models to successfully and significantly increase certain osteoporosis preventive 

behaviors, particularly calcium intake. 

Public health leaders should implement community-based osteoporosis prevention 

programs as they show success in increasing osteoporosis preventive behaviors in public health, 

particularly calcium intake, while encouraging more research that is needed to further investigate 

the effectiveness of different programs in different communities, and how to increase other 

osteoporosis preventive behaviors, particularly weight-bearing exercise.  Public health 

practitioners should examine how effective programs have different elements and characteristics 
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that can be utilized, but may need to be modified for each and every individual community it is 

implemented in.  For instance, each and every community is unique and the application of a 

community-based osteoporosis prevention program could be different depending on each 

individual community’s characteristics and qualities.  For example, different community 

characteristics that could require modification of community-based osteoporosis prevention 

program implementation can include, but are not limited to, population size and demographics, 

place size and location, geography, weather and climate, wealth and affluence, urban and rural 

areas, economics, culture, government, public health infrastructure, food sources and supplies, 

availability and access to health services and health professionals, along with numerous other 

variables, and all of the many community characteristics must work together within in 

themselves in order to have a successful community-based osteoporosis prevention program 

unique to its own community needs and resources.  As more research is conducted and the body 

of knowledge grows, all individual communities can determine common and universal elements 

of success to implement, such as use of theoretical behavior change models or BMD testing, and 

identify common and universal elements of failure to avoid, as well as conducting its own 

individual assessment to see how a program must be tailored and customized for its own unique 

community, in order to implement their own successful community-based osteoporosis 

prevention programs in public health that will prevent the disease that affects millions of 

individuals in countless communities around the world. 
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Figure 1: Flowchart of studies included in systematic review 
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 c
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 re
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, c
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 d
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 p
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 c
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, l
ac

to
se

 in
to

le
ra

nc
e,

 v
ita

m
in

 D
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 c
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at
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s p
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 d
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 d
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 o
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 m
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 d
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r c
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 d
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at
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