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In the United States, falls are the leading cause of fractures and accidental 

death in the elderly; 70% of these fractures are women. Hispanic women account for 

a large population in the US, however data on falls and fractures for these women is 

lacking. The purpose of this systematic review is to synthesize the current research on 

risks of falls and fractures in the Hispanic communities. PubMed was searched using 

MeSH terms, and key words in the title and abstract such as osteoporosis, fall, or 

fractures. We coded study parameters as well as intrinsic, extrinsic, socioeconomic, 

and cultural factors. Studies that included bone health as a predictor for falls and 

fractures found that low bone mineral density was the greatest predicting intrinsic 

factor for falls and fractures. Previous falls were the greatest extrinsic predicting 

factor. Few studies looked at cultural factors beyond language. Risk factors were 

similar between Hispanic women and the general population. Hispanic women have 

an increasing rate of hip fracture, compared to the general population which has a 

decreasing rate. This trend may be caused by cultural factors. Future studies should 
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focus on finding a link between acculturation and prevalence of falls and fractures in 

Hispanic women.  
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Introduction  
Prevalence   

In the United States, falls are the leading cause of fractures, loss of 

independence, and accidental death1,2. Over 700,000 patients are hospitalized every 

year because of a fall injury which is most often because of a broken hip or head 

injury3. Eighty-seven percent of all fractures in the elderly are due to falls; women 

account for 70% of these fractures4,5. These falls corresponds to $35 billion in direct 

medical costs in 20134. Among the elderly, many risk factors increase the rate of falls 

and fractures. The largest risk factor is previous falls. People who fall are two-thirds 

more likely to fall again6. Risk factors can be categorized into intrinsic and extrinsic 

factors. In this paper, we will also expand to include socioeconomic and cultural 

factors.  

Intrinsic factors 
Intrinsic factors are defined as originating or due to causes within a body, 

organ, or part7 . Examples include impairments, disabilities, chronic illness, some 

medications, and frailty7. Impairments such as decreased vision and lower extremity 

sensory impairment make it difficult to maintain and recover balance7.  Additionally, 

low bone mineral density (BMD) greatly increases the risk of falls, fractures, and 

earlier death8. Low bone mineral density is also a predictor of osteoporosis. 

Osteoporosis is associated with a fracture rate of approximately four times that of 

normal BMD9. Post-menopausal women over the age of 50 are at a high risk for 

osteoporosis and therefore at a higher risk for falls and fractures; many of these 

individuals remain untreated for osteoporosis, even with a history of fractures10. 

These intrinsic factors create a fear of falling in many elderly individuals; 32.2% of 

all older adults said they were moderately or very afraid of falling6.  
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Extrinsic Factors	
Extrinsic factors are defined as originating or due to causes from or on the 

outside of a body, organ, or part. Examples include unfamiliar environments, risk-

taking activities, and physical activity7. Extrinsic factors increase the risk of falling, 

particularly when coupled with intrinsic factors. The strongest extrinsic factor is new 

and unfamiliar environments, such as nursing homes7. Fifty percent of nursing home 

residents fall11. Approximately 1,800 fatal falls occur each year in nursing homes- 

16% of these falls are caused by environmental hazards11. About half of the elderly 

who fall cannot get up without help which further increases the fear of falling and the 

risk of further health complications12. Many elderly, particularly when living alone, 

avoid certain activities due to the fear of falling13. Many individuals change their 

behavior to avoid high risk activities. This coupled with the removal of environmental 

hazards can decrease the risk of falls, but it may also reduce self confidence7. The 

intrinsic and extrinsic factors combined create high prevalence of falls among the 

elderly. 

Socioeconomic Factors	
Socioeconomic factors are defined as social and economic factors that 

characterize the individual or group within the social structure. Examples include 

income, gender, marital status, and ethnicity14. Hospital admissions have shown that 

lower income individuals have an increased risk of falls15. The rates of admissions to 

hospitals due to falls is 10% higher among lower socioeconomic status patients 

compared with higher socioeconomic patients. This disparity may be due to higher 

quality care in wealthier populations15. Poor environmental conditions, chronic 
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disease, and poor social networks associated with low socio-economic status may 

contribute to the higher rates of hospital admission15.  

Women have a higher risk of osteoporosis and therefore fractures. In general, 

bone mineral content decreases about 15% every decade in post-menopausal women. 

This decrease is compounded with race, region, nutrition, and lifestyle16. Risk for 

osteoporosis increases with Asian or Caucasian heritage, smoking, lower body mass 

index, and a sedentary lifestyle9.  

Bone mineral density is strongly affected by race; non-Hispanic (NH) Blacks 

report a 22%-28% higher BMD than Chinese women, and 8.3%-13% higher than 

those for non-Hispanic Whites16. Bone mineral density corresponds to a lower risk of 

fractures for NH Black women compared to their NH White and Asian counterparts16. 

Although many studies compared BMD and osteoporosis for non-Hispanic women, 

few studies have drawn conclusions for Hispanic women.  

Hispanic Populations 
Hispanics account for an estimated 17.7% of the total United States 

population in 201417. Thirty-eight percent of the Hispanics living in the United States 

are foreign-born; this community is greatly lacking in health care18. Approximately a 

quarter of the Hispanic population over 65 years of age is without health insurance18. 

Factors including low bone mineral density, biological, and cultural aspects increase 

Hispanic women’s risk of falling19. Some studies have suggested that Hispanic 

women have slightly lower BMD than Non-Hispanics whites, increasing their risk for 

fractures. The lower BMD is compounded by biological factors such as age19. About 

forty-five percent of Hispanic women over 50 years old have low bone mass19. Body 

mass index (BMI) has been shown to reduce the risk of factors; Hispanic women tend 
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to have a higher BMI than other ethnicities20. These biological factors in conjunction 

with culture factors further affect the prevalence of falls and fractures in this 

community.  

Acculturation 
 Acculturation refers to the extent to which immigrants retain their indigenous 

culture versus assimilating into the alternative host culture. This includes beliefs, 

practices, values, and behaviors 21. There are significant changes in morbidity and 

health behavior associated with acculturation21. Acculturation affects weight and 

diet22, and therefore bone health. Acculturation also includes language, social 

networks, and living situations; few studies have drawn conclusions about these 

factors.   

The purpose of this systematic review is to synthesize the current research on 

the prevalence and the risks of falls and fractures in the Hispanic communities. The 

goal is to report how culture relates to the risk factors associated with falls and 

fractures. 

Methods  

Data Sources and Searches 
 Using a broad search strategy, MEDLINE/PubMed was electronically 

searched for articles published up through October 31st, 2015. The search strategy 

involved the use of MeSH terms, study design, and key words in the title and abstract 

such as osteoporosis, fall, or fractures. The search was entered as follows: Title or 

Abstract: Hispanic OR Spanish OR Latina OR Latino; AND MeSH Terms: 

epidemiological research OR cohort study OR experimental design OR quasi-

experimental OR observational; AND Title or Abstract: Osteoporosis OR fall OR 
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fracture. The final search resulted in 493 abstracts. Figure 1 shows the flow diagram 

with the number of searches returned, excluded and included articles.  Abstracts were 

read and excluded if they did not strictly meet the inclusion criteria defined in figure 

1. If unclear, the abstracts were reviewed with Dr. Irvin, MPH, PhD. Full papers were 

read for all the selected abstracts to ensure they met the inclusion criteria.  

Study Eligibility 
Studies were included if they reported 1) Hispanic, Latina, or Spanish 

populations, immigrant or natural born; 2) acculturation, language, or cultural factors; 

3) osteoporosis, falls, or bone fractures in these populations; and 4) cross-sectional 

designs, quasi-experimental, experimental, cohorts, or observational studies. Articles 

were excluded if they did not include: falls, fractures related to hip or femur, bone 

health, prevalence or risk outcome, cultural or language distinction, or adult women. 

Articles were also excluded if they were: a drug or animal study, a measure of 

validation study, or if the full text was not available in English. Upon reviewing the 

full text of the included abstracts, all studies on European populations were excluded 

because this analysis focused on acculturation to the United States of Hispanic 

populations.  

Variables  
 Once the eligible studies were pulled, coding was done for the type of study, 

predicting variables, cultural variables, covariates, region, and bone health assessment 

tool. The types of studies included were longitudinal, cross-sectional, nested case-

control, cohort study, and comparison studies. Studies were coded if they used data 

from a national database such as the Hispanic Established Population for the 

Epidemiological Study of the Elderly. Predicting factors included intrinsic factors 
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such as frailty (assessed in a variety of ways), functional health status, cognitive 

function (assessed using Mini-Mental Exam), age, gender, body mass index (BMI) 

and marital status. Extrinsic and situational factors included prior falls, physical 

activity, and health insurance. Socioeconomic factors included income levels, years 

of formal education in the United States, and health insurance. The cultural factors 

included ethnicity, food, and language. Regions included were Mexico and the United 

States. Bone health assessment tools included were bone mineral density, 

osteoporosis, hip fracture occurrence. By comparing and contrasting the papers based 

on the criteria above, conclusions were drawn assessing how culture affects risk 

factors for falls in the Hispanic community.  

Analysis 
Descriptive analysis and narrative summaries of the articles were conducted to 

draw parallels with current literature and investigate any gaps in the literature. This 

review focused on the correlation of cultural factors-not limited to ethnicity- to falls 

and fractures in elderly Hispanic women.  

Results  
 The search strategies returned 493 abstracts of which 31 full text articles were 

reviewed. One paper was not available in full. A total of 10 studies were retained for 

full analysis. All studies retained in this review discussed bone health including falls 

and fractures in elderly, female, Hispanic populations living in the United States, and 

were available in English. Years of publication ranged from 1998-2012. The 

participants ranged in age from 40 years and older to 65 years and older. See table 1 

for study parameters. All the studies used a bone health assessment tool. Five studies 

used either bone mineral density or hip fracture occurrence as an indicator of bone 
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health8,24, 26,27,28. Seventy percent of the articles assessed health including prevalence 

of arthritis, hypertension, heart attack, stroke, and diabetes29,30,8,24,25,26,28.  Half of the 

studies used data collected in the Hispanic Established Population for the 

Epidemiologic Study of the Elderly30,24,25,26,28. The other half of the studies conducted 

either cross-sectional or cohort analysis using clinical data or self-reported survey 

data29,23,8,31,27. Half the studies used language as a tool to measure culture23,24,25,26,28; 

other studies used surnames and self-identification as a measure of Hispanic 

culture29,30,8,31,27.  

Outcomes  
None of the studies reported current fall rates in Hispanic women. None of the 

studies reported if Hispanic women have a lower bone mineral density than 

Caucasian women. One study reported hip fracture rates. It found that Hispanic 

women have an intermediate rate of hip fracture compared to the higher rate in Non-

Hispanic White women, and the lower rate in Non-Hispanic Black women24. One 

study found that hip fracture was more prevalent in Hispanic women compared to 

Non-Hispanic White women28.  One study found that the average BMI was 31.8±6.1 

for Hispanic women 23. One study found the average BMI was 22.23-36.8528. One 

study found that a BMD lower than 0.741 greatly increased risk of fractures32. One 

study found the average BMD for Hispanic women was 0.85-0.9826.  See table 5 for 

bone health findings. None of the studies thoroughly examined acculturation and fall 

risk. 

Intrinsic Factors  
 All the studies used intrinsic factors to study bone health and fall risk. See 

table 2 for intrinsic factors. Seven of the studies collected data on health status, 
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including arthritis, hypertension, heart attack, stroke, and diabetes; none of the studies 

found any significant conclusions correlation of fall and fracture risk with these 

illnesses8,23,24,25,26,27,28. Cognitive function was evaluated by half the studies24,25,26,28,28; 

four of these studies used the Mini-Mental State Examination (MMSE) as the tool to 

measure cognitive function24,25,26,28. All of these studies found that low scores on the 

MMSE were a strong predictor for falls and fractures. One study found that low 

cognitive function was correlated with lower BMI and therefore higher prevalence of 

hip fractures in older Mexican-Americans26. Another intrinsic factor was frailty; this 

included a cognitive factor. Only one study used frailty as a predictor for falls in the 

elderly25. This study found that individuals classified as frail were three times more 

likely to fall than non-frail individuals25. All the studies that used cognitive 

assessment found that low cognitive function and high frailty corresponded to high 

risk of falls and fractures. 

 The strongest intrinsic predictor of falls and fractures was physiology related 

to bone health. Six of the studies used either BMI or BMD to predict falls8,23,24,25,26, 28. 

One study used both measures23. This study found that Hispanics had higher BMI 

than Non-Hispanic women. This study found a positive relationship between BMI 

and bone density23. Other studies that used BMD as a tool consistently found that low 

BMD was a strong predictor of fractures. One study concluded that low BMD 

corresponded to a high mortality rate31. Two studies used osteoporosis as an indicator 

of falls31,24. One of these studies found that 17% of Hispanic women over the age of 

50 had osteoporosis24. One study used Serum 25 Hydroxyvitamin (OH)D as a 

predictor for fracture risk29. There was no significant connection between Serum 25 
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Hydroxyvitamin (OH)D and fracture risk for Hispanic women. All of the studies that 

used bone health as a predictor for falls and fractures found that low BMD was the 

greatest predictive factor for falls and fractures. 

Extrinsic Factors 
 Extrinsic factors included previous falls, osteoporosis screening, and physical 

activity. See table 3. Four studies used prior falls as a predictor for additional falls 

and fractures29,30,24,25. Two of these studies found that prior falls was the strongest 

predictor of reoccurring falls24,25. One of these studies also concluded that previous 

fractures, primarily hip, was the strongest predicting factor of recurrent fractures at 

hip and non-hip sites24.  One other study had a positive relationship between prior 

falls and recurrent falls29. One study used screening for osteoporosis as a tool to 

predict fractures31. It found that Hispanic women were less likely to undergo bone 

density testing, even after a fracture. 

 Physical activity was studied by three articles29,23,8. One article showed that 

higher levels of physical activity were connected with higher levels of Serum 25 

Hydroxyvitamin (OH)D, but there was no association between Serum 25 

Hydroxyvitamin (OH)D and fractures in Hispanic women29. The remaining two 

studies found no significant association between physical activity and BMD or 

fracture23, 32. None of the studies examined factors such as relocating Hispanic elderly 

into nursing homes, communities, or moving into a multi-generational household.  

Socioeconomic Factors  

All female participants had an intrinsically higher risk for fractures and poor 

bone health. All the studies included female participants and showed a positive 

correlation of females with fractures. Only one study found correlation between 
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marital status and fall risk25. The study concluded that unmarried females had a 

higher risk of falls. Six of the studies recorded years of formal education in the United 

States29,23,31,25,26,28; however, only one study found that low education levels created a 

higher risk for fractures23. Income was recorded in two studies23,31. Income range was 

not shown to be correlated with risk for fall and fracture. One study used Medicare 

enrollment to evaluate osteoporosis screening31. The study found that there was a 

racial, but not socioeconomic, difference in osteoporosis evaluation; Hispanics were 

34% less likely to be screened compared with Caucasian women31.  See table 4. 

Acculturation  
  The only cultural factors assessed by the studies were language and food. See 

table 3. Language was used as a tool to categorize participants as Hispanic. Five of 

the studies had an option for the participants to respond in Spanish23,24,25,26,28. One 

study used surnames to classify participants as Hispanic28. There was no association 

drawn between language and risk for falls and fractures.  

Food and diet were measured by only one study as an assessment for bone 

health23. This study found that 50% of the participants ate few diary products; 

however, this alone did not significantly correlate to low BMD in Hispanic women. 

The study concluded that poor nutrition and low BMD created a higher risk for 

fracture. None of the other studies looked at diet or food. None of the studies 

examined culture considering social networking, enclaves, practices, or behaviors.  

Discussion  
Overall, the studies concluded that Hispanic women have a high risk of falls. 

Risk factors among Hispanic women were similar to those for women in general. For 

instance, all women with low bone mineral density, low body mass index, low 
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cognitive function, and a history of falls were at the greatest risk for new falls and 

fractures. Risk factors were similar between Hispanic women and the general 

population; however, other studies have shown the trend in hip fractures is not 

similar.  

In the United States between 1986 and 2005, the annual mean number of hip 

fractures was 957.3 per 100,000 for women over 65 years of age33. Over this time 

period, the rate of fracture decreased by 24.5%33. This trend does not hold true for 

Hispanic women. The rate of fracture in Hispanic women has increased by 2.5% 

annually between 1983 and 200034. However, these articles do not assess why the 

overall rate of Hispanic hip fractures was increasing.  

Intrinsic factors such as bone density, osteoporosis, and cognitive function are 

consistent between Hispanics and the general population. Thus extrinsic, situational, 

or cultural factors may be the source of this trend disparity. Extrinsic and situational 

factors such as moving into multi-generational households or enclaves may impact 

the rate of hip fractures. Lack of data due to low income situations may reduce the 

reports of fractures. Cultural factors such as a traditional Mexican diet, lacking in 

dairy, may have implications for bone density and fracture rate23.  

The articles reviewed did not discuss if fall rates differ between Hispanic 

women and the general United States population. The literature does show that a 

previous fall is the strongest predictor of subsequent falls. Therefore, future studies 

should examine if fall rates differ between Hispanic women and the general 

population, and if so, what are the reasons.  
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Future studies should address the correlation between acculturation and the 

prevalence of falls and fractures. Extrinsic, situational, or cultural factors may have 

an impact on prevalence of hip fractures in Hispanics; however, there is a large gap in 

the literature to investigate this correlation. The literature does not explore the 

lifestyle of Hispanic women in depth.  

Limitations  
Limitations to this systematic review include lack of statistical analysis, 

exclusion of papers in Spanish, and exclusion of studies done in Europe. The lack of 

statistical analysis was due to time and resource constraints. By excluding papers not 

available in English, a large amount of information may be missed. Many articles 

studying Hispanic populations are found in Spanish. If these studies were included, a 

more comprehensive review could have been performed. Similarly, papers were 

excluded if the participants were in Europe. Although European countries are outside 

the scope of this review, the data may give additional information to compare and 

contrast fracture rates in different ethnicities and cultures.   

Conclusion  
This systematic review concluded that Hispanic women have a similar risk of 

falls as the general population. The risks originate from intrinsic, extrinsic, 

socioeconomic, and cultural factors. The greatest risks of fracture are low bone 

mineral density and previous falls. The intrinsic factors found in Hispanic women 

parallel those found non-Hispanic women. Despite similar intrinsic factors, hip 

fracture rate in Hispanic women is increasing. Future studies should be aimed at 

finding a link between acculturation and the prevalence of falls and fractures.  
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Figures and Tables  

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Flow diagram. Number of articles excluded and reviewed for inclusion in this 
systematic review. 

Abstracts reviewed from searches of 
PubMed= 493 

Excluded abstracts = 462 

Full-text articles reviewed = 31 Excluded articles =      21                              
No falls or fractures =  2 
No bone content =  1 
No prevalence or risk =  4 
No cultural distinction =  6 
Validity study =  1 
Not hip or femur fracture =  2 
European countries =  4 
Full study not available =  1 

  

Cohort = 2 Nested Case 
= 1 

Longitudinal= 
5 

Cross-sectional 
=2 

Articles retained in review  
(Listed by study type) =10 
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First Author Year Title Study Design  Age 
Range 

Number of 
participants 

Cauley  2011 

 
Serum 25-hydroxyvitamin D and 
clinical fracture risk in a 
multiethnic cohort of women: the 
Women's Health Initiative (WHI). 
 

Nested Case  50-79 2,246 

Ramirez  2010 

 
Mini-mental state exam domains 
predict falls in an elderly 
population: follow-up from the 
Hispanic Established Populations 
for Epidemiologic Studies of the 
Elderly (H-EPESE) study. 

Longitudinal 77 and 
older 926 

Ballard  2009 Bone health in immigrant Hispanic 
women living in Texas. 

Cross-
Sectional 

40 and 
older 84 

Mussolino  2008 

Low bone mineral density and 
mortality in men and women: the 
Third National Health and Nutrition 
Examination Survey linked 
mortality file. 

Longitudinal 50 and 
older  5,769  

Neuner  2007 
Racial and socioeconomic 
disparities in bone density testing 
before and after hip fracture. 

Longitudinal 67-90 35,681 

Ojo  2007 
History of fractures as predictor of 
subsequent hip and nonhip fractures 
among older Mexican Americans. 

Longitudinal 65 and 
older  2,589  

Samper-
Ternent  2011 Frailty as a predictor of falls in 

older Mexican Americans. Longitudinal 65 and 
older  847 

Alfaro-Acha  2006 
Cognitive status, body mass index, 
and hip fracture in older Hispanic 
adults. 

Cohort 65 and 
older  2,653 

Lauderdale  1998 Hip fracture incidence among 
elderly Hispanics. Cohort 65 and 

older 492,580 

Samper-
Ternent  2011 

Prevalence of health conditions and 
predictors of mortality in oldest old 
Mexican Americans and non-
Hispanic whites. 

Cross-
Sectional 

65 and 
older 568 

Table 1. Study parameters. Table of study parameters including title, first author, year 
published, study design, participant age, and number of participants.  
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First 
Author, 
Year 

Frailty 
(Y/N) Health Status Assessment 

Cognitive 
Function 
(Y/N) 

Bone Health Findings 

Cauley, 
2011 N fair-poor, diabetes N 

Vitamin D affects white but 
not Hispanic women fracture 
rate 

Ramirez, 
2010 N Diabetes, heart attack, 

hypertension, stroke, cancer Y No findings 

Ballard, 
2009 N Not measured N Hispanics have higher BMI 

than average women 

Mussolino, 
2008 N Hypertension, heart disease, 

stroke, diabetes N 
Women in the lower quartile of 
BMD have a higher risk of 
mortality 

Neuner, 
2007 N Not measured N Hispanics are 34% less likely 

to get screened 

Ojo, 2007 N Arthritis, stroke, diabetes, 
cancer, lower body function Y previous falls biggest 

prediction tool for future falls 

Samper-
Ternent, 
2011 

Y Diabetes, arthritis, hypertension, 
heart attack Y Frailty predict falls 

Alfaro-
Acha, 2006 N Diabetes, arthritis, hypertension, 

heart attack Y BMI related to hip fracture 

Lauderdale
, 1998 N Not measured N Hispanics have intermediate 

risk 

Samper-
Ternent, 
2011 

N 
Lung disease, arthritis, stroke, 
heart attack, diabetes, 
hypertension 

Y Hispanic women have a higher 
risk 

Table 2. Intrinsic Factors. Table of intrinsic factors including frailty, health status, 
cognitive function, and bone health findings. Y/N indicates if the measure was assessed by 
the study.  
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First Author, Year 
Prior Falls 
(Y/N) 

Physical Activity 
(Y/N) 

Food (Y/N) Language  Percent 
Foreign 
Born 

Cauley, 2011 Yes Yes No No Not 
measured 

Ramirez, 2010 Yes No No No Not 
measured 

Ballard, 2009 No Yes Yes Yes 96%  

Mussolino, 2008 No Yes No No Not 
measured 

Neuner, 2007 No No No No Not 
measured 

Ojo, 2007 Yes No No Yes Not 
measured 

Samper-Ternent, 2011 Yes No No Yes Not 
measured 

Alfaro-Acha, 2006 No No No Yes 6.6% 

Lauderdale, 1998 No No No No Not 
measured  

Samper-Ternent, 2011 No No No Yes Not 
measured 

First Author, 
Year 

% 
female 

Marital Status 
(Y/N) 

Years of 
formal 
Education in 
US (Y/N) 

Health Insurance 
(Y/N) 

Income range 
(Y/N)  

Cauley, 2011 100% No Yes No No 

Ramirez, 2010 59.50% Yes No No No 

Ballard, 2009 100% No Yes No Yes 

Mussolino, 2008 54.40% No No No No 

Neuner, 2007 100% No Yes Yes-Medicare Yes 

Ojo, 2007 100% Yes No No No 

Samper-Ternent, 
2011 

100% Yes Yes No No 

Alfaro-Acha, 2006 57.90% Yes Yes No No 

Lauderdale, 1998 54.80% No No Yes-Medicare No 

Samper-Ternent, 
2011 

54.80% Yes Yes No No 

Table 3. Extrinsic and Cultural Factors. Table of extrinsic and cultural factors including 
prior falls, physical activity, food, and language. Y/N indicates if the measure was assessed 
by the study. Y/N in language indicates is the participants responded in Spanish.  
 
  

Table 4. Socioeconomic Factors. Table of socioeconomic factors including gender, marital 
status, years of formal education, health insurance, and income range. Y/N indicates if the 
measure was assessed by the study.  
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First Author, 
Year 

BMD 
(mean)  

BMI 
(mean) Osteopenia Osteoporosis  

Hip 
Fracture 
(n) 

Previous 
Falls 
(HR) 

Cauley, 2011             
Ramirez, 2010             
Ballard, 2009   31.8 ± 6.1 59% 13%     
Mussolino, 2008 ≤ 0.741           
Neuner, 2007             
Ojo, 2007         12.70% 6.48 
Samper-Ternent, 
2011           3.2 
Alfaro-Acha, 
2006 0.85-0.98           
Lauderdale, 
1998         0.73%   
Samper-Ternent, 
2011   22.23-36.85     13.20%   

Table 5. Bone Health Findings. Table of bone health findings includes BMD, BMI, 
osteopenia, osteoporosis, occurrence of hip fracture, and occurrence of previous falls.  
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