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Most common occurances where there is a need of the use of crutches: 

- in case of trauma 

- after orthopedic intervention/surgery 

- where apply deseases on the nervous systems 

1. Number of injuries on an annual basis in Bulgaria, analysis 

by NSI for the population between 0 - 65 years old 

Annual number of injuries from ext. factors (for 2012) 100,339.00 

Annual number of injuries from ext. factors (for 2013) 113,424.00 

Annual number of injuries from ext. factors (avrg) 106,881.50 

Annual Number of injuries average per 100k population 1,535.50 

Population of Bulgaria (2012/2013 on average), ths 7,275.50 

Population of EU 28 counries (2012/2013 on average), ths 504,593.78 

Estimated ann. number of injuries EU 28 countries, ths 6,198.43 

We have the assumption that due to different conditions, it is more likely to have an injury in Bulgaria in 
comparison with the average in EU, due to: infrasturcture, safety levels, cost of living, etc.The estimated 
average number of injuries in EU is decreased with 20%. 

Est. share of traumas which lead to a need of crutches 4% 

Est. number of traumas w/ a need of crutches (Bulgaria) 4,275.26 

Est. number of traumas w/ a need of crutches (EU 28) 247,937.20 

* we apply the assumption that 4% of the traumas lead to the need of crutches during the rehabilitation. 



2. Number of surgeries in Bulgaria, analysis 

source: ... 

Annual number of orthopedic surgeries (2003) 37,977.00 

Share of surg. with a need of crutches during recovery* 40% 

Ann. num. of orth.surgeries w/ need of crutches for recovery 15,190.80 

Annual number of neurosurgeries (2003) 5,889.00 

Share of surg. with a need of crutches during recovery* 5% 

Ann. num. of orth.surgeries w/ need of crutches for recovery 294.45 

Annual total number of surgeries w/ need of crutches (BG) 15,485.25 

Annual total number of surgeries w/ need of crutches (EU 28) 898,043.51 

*we have the assumption that 40% of the orthopedic an 5% of neuro surgeries lead to the need of 
crutches. We could add a share of the traumas and we could have the total estimated market of crutches 
in Bulgaria (count). We also apply the share of population in EU vs BG and apply the assumption that 
due to the mentioned reasons, the number of surgeries in EU is 20% lower than in Bulgaria. 

3. Total annual market of crutches in BG and EU 28 

Total annual numbers of crutches needed (BG) 19,760.51 

Total annual numbers of crutches needed (EU 28) 1,145,980.71 

 

 

 

 

 

 



Fractures  

 

Our Aging World: The Striking Statistics About Bone Fractures  

 

The World Health Organization (WHO) predicts that the global number of people living to 85 
and older will increase by 351% in the next 40 years (1). The consequence of this increase in the 
number of elderly people is an increase in the number of people suffering from chronic health 
problems such as osteoporosis, heart failure, and dementias. In a series of articles over the next 
days we will look at the future of health. In the first of these articles we will look at the 
prevalence, meaning the number of cases in a population, of people at risk for bone fractures.  

In a recent article published in the professional journal Osteoporosis International, researchers 
estimated, based on data from 2010, that 158 million people worldwide, over the age of 50, are at 
high risk for bone fractures. Furthermore, they estimate that this number will double by 2040.  

http://www.longevityreporter.org/blog/2015/9/28/our-aging-world-the-striking-statistics-about-bone-fractures


 

Declining bone health can severely impact mobility, independence, and quality of life  

In young people bone fractures typically heal fast and do not result in permanent impairment. 
Elderly people are at higher risk for bone fractures because their bones start to lose strength, and 
when this loss of strength reaches a level that is severe enough it is labeled as osteoporosis. But 
even elderly people who do not suffer from osteoporosis can have permanent disability from 
bone fractures, especially from hip fractures. One famous example is Jeanne Calment, the oldest 
person ever, who lived independently and even made regular bicycle trips at the age of 115 until 
she broke her hip and had to move to a nursing home.  

Osteoporosis and bone fractures in the elderly greatly contribute to disability. It has been 
estimated that there were 4.48 million people worldwide who suffered from disability as a 
consequence of bone fractures in 1990. Moreover 1.75% of the total burden of disease in Europe 
is caused by osteoporotic bone fractures (2), and the annual cost of osteoporosis in the US is 
estimated at 17 to 20 billion dollars (3). The European Union has now identified fall prevention 
as a “low-hanging fruit” that could currently be implemented to improve health of the elderly.   

   

1. World Health Organization (2014). 10 Facts on Ageing and the Life Course. Available at 
www.who.int/features/factfiles/ageing/en.    

2. Johnell O, Kanis JA (2006). An estimate of the worldwide prevalence and disability 
associated with osteoporotic fractures. Osteoporos Int 17: 1726-1733.  

3. Becker DJ, Kilgore ML, and Morrisey MA (2010). The societal burden of osteoporosis. 
Curr Rheumatol Rep 12(3): 186-191.  

 



Fractures and bone healing: http://slideplayer.com/slide/4134890/  

Hip Fracture: http://www.slideshare.net/informaoz/colin-currie  

 

   Fractures – statistic and analysis 

North America 

 

USA 

Fractures/Broken Bones Data  

Fractures, broken bones--you can call it what you wish, it means the same thing--are among the 
most common orthopedic problems, about 6.8 million come to medical attention each year in the 
United States. The average citizen in a developed country can expect to sustain two fractures 
over the course of their lifetime.  

• The most common fracture prior to age 75 is a wrist fracture. In those over age 75, hip fractures 
become the most common broken bone.  

• Fractures account for 16% of all musculoskeletal injuries in the U.S. annually.  

• More than 40% of fractures occur at home (22.5% inside and 19.1% outside). 

 • Approximately 6.3 million fractures occur each year in the U.S.  

• Fractures occur at an annual rate of 2.4 per 100 population. Men are more likely to experience 
fractures (2.8 per 100 population) than women (2.0 per 100).  

• After age 45, however, fracture rates become higher among women. Among persons 65 and 
over, fracture rates are three times higher among women than men. There are approximately 3.5 
million visits made to emergency departments for fractures each year.  

• Approximately 887,679 hospitalizations result each year from fractures.  

• In 1998, fractures most frequently resulting in hospitalization were hip fractures (328,522), 
ankle fractures (101,944) and fractures of the tibia and fibula (67,600).  

• Over half (57%) of fractures resulting in hospitalization occur in persons age 65 and over, 
including 90% of hip fractures, 65% of pelvic fractures, and 56% of vertebral fractures.  

http://slideplayer.com/slide/4134890/
http://www.slideshare.net/informaoz/colin-currie


• In 1998, over 10.7 million fractures were seen by physicians in office-based practice (this 
included visits for follow-up care).  

• Of these, approximately 8.6 million visits for fracture care (79.6%) were made to orthopaedic 
surgeons.  

• When a fracture was referred to another physician, approximately 90.6% were referred to 
orthopaedic surgeons. 

 
Data Source: National Ambulatory Medical Care Survey & American Academy of Orthopaedic 

 

 

Patella Fractures 

Patella fractures account for approximately 1% of all skeletal injuries. They become problematic 
if the extensor mechanism of the knee is nonfunctional, articular congruity is lost, or stiffness of 
the knee joint ensues. To avoid these problems, the surgeon must achieve anatomic restoration of 
the joint and must allow early motion. 

In the 1800s, treatment of patella fractures was controversial. Owing to a lack of adequate 
fixation techniques, surgical experience, and imaging, treatment most often consisted of 
extension splinting. This led to poor results because of intra-articular incongruity, nonunion, and 
poor motion. 

Initial attempts at operative stabilization of these fractures yielded satisfactory repair rates lower 
than 50%. Treatment then progressed to excision of fractured patellar fragments or of the entire 
patella. Despite encouraging early results, long-term follow-up revealed degenerative changes in 
the femoral condyles and decreased quadriceps power.  

With the introduction of the AO group (Arbeitsgemeinschaft für Osteosynthese, or Association 
for the Study of Osteosynthesis) in the 1950s, a new technique for fixation of these fractures was 
developed. The concept of the anterior tension band technique was introduced. This allowed 
stable fixation, early motion, and improved rates of bony union. 

Author :Alexandra K Schwartz, MD Associate Clinical Professor, Chief, Division of Orthopedic Trauma, 

Director of Residency Program, Department of Orthopedic Surgery, University of California at San Diego 

 

Alexandra K Schwartz, MD is a member of the following medical societies: American Academy of 

Orthopaedic Surgeons, American Medical Association, Western Orthopaedic Association 
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Tibia and Fibula Fracture  

Fractures of the tibia are the most common long bone fractures. The annual incidence of open 
fractures of long bones is estimated to be 11.5 per 100,000 persons, with 40% occurring in the 
lower limb. The most common fracture of the lower limb occurs at the tibial diaphysis. Isolated 
midshaft or proximal fibula fractures are uncommon. 

Mortality/Morbidity 

Limb loss may occur as a result of severe soft-tissue trauma, neurovascular compromise, 
popliteal artery injury, compartment syndrome, or infection such as gangrene or osteomyelitis. 
Popliteal artery injury is a particularly serious injury that threatens the limb and is easily 
overlooked. 

The common peroneal nerve crosses the fibular neck. This nerve is susceptible to injury from a 
fibular neck fracture, the pressure of a splint, or during surgical repair. This can result in foot 
drop and sensation abnormalities. 

Delayed union, nonunion, and arthritis may occur. Among the long bones, the tibia is the most 
common site of fracture nonunion. 

Age 

Toddler fracture (distal spiral fracture of the tibia) is most common in children aged 9 months to 
3 years. 

Author: Jeffrey G Norvell, MD Clinical Assistant Professor of Emergency Medicine, University of Kansas 

School of Medicine 

 

Jeffrey G Norvell, MD is a member of the following medical societies: American Academy of Emergency 

Medicine, American College of Emergency Physicians, Society for Academic Emergency Medicine 
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TRAUMA STATISTICS 

By the Numbers 

Carilion Clinic is proud to be the only Level I trauma center in southwest Virginia-the highest designation 

of trauma care-and we have continued to provide comprehensive access to trauma services and 

specialists since 1983. 

Over the past decade, the volume of trauma care cases at Carilion Clinic has increased by more 
than 120 percent. Since 2001, trauma patient volume has increased by approximately 100 
patients each year. 

Part of this rise in trauma cases is a result of the aging of the American population. In fact, the 
greatest increase in the trauma population was in senior citizens. This population of patients 
generally requires more care for similar injuries than younger patients because of their other 
medical conditions. 

While the number of trauma care patients is rising, so, too, is the severity of cases, with 

most injuries resulting from motor vehicle crashes and falls. Despite this increase, Carilion 

has been able to reduce both mortality rates and the average length of time spent in the 

hospital. 

Mechanism of Injury 

Trauma cases are generally divided into three main categories: 

 Trauma by blunt mechanisms (e.g. motor vehicle crashes, falls, bike accidents) 
 Trauma by penetrating mechanisms (e.g. firearms, knives) 
 Trauma due to burn injuries 

During fiscal year 2012 (Oct. 2010-Sept. 2011), over 75 percent of Carilion Clinic's trauma 
patients were injured from blunt mechanisms. This included: 



 

This graphical representation shows the range of trauma cases at Carilion Clinic. 

 Motor vehicle crashes: 39% 
 Falls: 33% 
 Motorcycle crashes: 8% 
 Assault: 6% 
 All-Terraine Vehicle: 3% 
 Gunshots: 3% 
 Pedestrian accidents: 3% 
 Bicycle: 2% 
 Other blunt causes: 6% 

Trauma by Age 

During fiscal year 2012, patients of all ages were treated for trauma at Carilion Clinic. 

 Age 0-14: 5% 
 Age 15-29: 25% 
 Age 30-44: 18% 
 Age 45-59: 24% 
 Age 60-74: 14% 
 Age 74+: 14% 

Though senior citizens account for a large portion of the trauma patients seen at Carilion Clinic, 
these figures indicate that younger, more active people are also frequently in need of trauma 
services. 

VIRGINIA INJURY STATISTICS 

 For ages 10 to 19, one out of every two injury-related hospitalizations are unintentional 



 Motor vehicle crashes, poisonings, and falls are the three leading causes of unintentional injury 
deaths 

 In 2009, 3,798 Virginians died from unintentional injuries and 49,503 were hospitalized

U.S. INJURY STATISTICS 
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Bone Health and Osteoporosis: A Report of the Surgeon 

General. 

Office of the Surgeon General (US). 

Rockville (MD): Office of the Surgeon General (US); 2004. 

4The Frequency of Bone Disease 

 The biggest problem created by bone disease, especially osteoporosis, is fractures, which may 
be the first visible sign of disease in patients. Each year an estimated 1.5 million individuals 
suffer a fracture due to bone disease. 

 The risk of a fracture increases with age and is greatest in women. Roughly 4 in 10 White 
women age 50 or older in the United States will experience a hip, spine, or wrist fracture 
sometime during the remainder of their lives. Looking ahead, the lifetime risk of fractures will 
increase for all ethnic groups as people live longer. 

 Osteoporosis is the most common cause of fractures. Roughly 10 million individuals over age 50 
in the United States have osteoporosis of the hip. An additional 33.6 million individuals over age 
50 have low bone mass or “osteopenia” of the hip and thus are at risk of osteoporosis and its 
potential complications later in life. 

 Due primarily to the aging of the population, the prevalence of osteoporosis and low bone mass 
is expected to increase. By 2020, one in two Americans over age 50 is expected to have or be at 
risk of developing osteoporosis of the hip; even more will be at risk of developing osteoporosis 
at any site in the skeleton. 

 Osteoporosis does not affect everyone to the same degree. Women, especially older women, 
are more likely to get the disease than are men. An estimated 35 percent of postmenopausal 
White women have osteoporosis of the hip, spine, or distal forearm. That said, men, especially 
elderly men, can and do get osteoporosis. 

 The age-adjusted prevalence of osteoporosis and the rate of hip fracture are lower in Black 
women than in White women in the United States. The prevalence of osteoporosis in Hispanic 
and Asian women is similar to that found in White women, and the incidence of hip fractures 
among Hispanic women in California appears to be on the rise. However, it is important to 
remember that osteoporosis is a real risk for any aging man or woman. 

 Much less is known about the frequency of most other skeletal diseases, due in part to 
underdiagnosis and underreporting. Some data, however, are available. An estimated one 
million individuals in the United States have Paget’s disease, while roughly 20,000 to 50,000 
Americans may have. 

While they may not get as much attention as heart disease, cancer, and other major diseases, bone 

diseases are common in the United States, especially among the elderly, and they take a large toll on the 

Nation’s overall health status. Fractures are the biggest problem associated with bone disease; they are 

common, costly, and become a chronic burden on both individuals and society. Osteoporosis is a leading 

underlying cause of fractures, especially among the elderly. It affects both sexes and all races, although 

to varying degrees. The reason for the disease’s high prevalence is relatively simple—almost everyone 

http://www.surgeongeneral.gov/


loses bone as they grow older. Other bone disorders, such as Paget’s disease of bone, 

hyperparathyroidism, osteogenesis imperfecta, rickets, and osteomalacia are much less common. Like 

osteoporosis, these diseases also have adverse effects on bone strength and fracture risk by affecting 

bone density, bone turnover, or bone structure. Although some bone diseases lead to pain and 

deformity, most adverse effects relate to fractures. 

This chapter reviews the most recent evidence related to the occurrence of fractures and bone diseases 

in the community. The following chapter deals with the burden caused by these fractures and diseases, 

including the most common complications that may ensue, such as physical disability, depression, a 

reduced quality of life, and potentially death. The following chapter also discusses the large costs 

associated with fractures and bone disease. 

 

Fractures Caused by Bone Disease 

Fractures are by far the biggest problem caused by bone disease. They are common and can be quite 

debilitating. In many cases they are the first sign of the disease in patients. 

Incidence of Fractures 

An estimated 1.5 million individuals suffer a fracture caused by bone disease annually (Riggs and Melton 

1995, Chrischilles et al. 1991). In fact, fractures are the most common musculoskeletal condition 

requiring hospitalization among Medicare enrollees (who are age 65 and older). Approximately one-

third (500,000) of fracture patients are hospitalized (see Table 5-1 in Chapter 5 for more details), while 

many more suffer fractures that do not require or result in hospitalization. 

The risk of fracture increases dramatically with age in both sexes, both because bones become more 

fragile and the risk of falling increases. Roughly one in four (24 percent) women age 50 or older fall each 

year, compared to nearly half (48 percent) of women age 85 or older; comparable figures for men are 16 

percent and 35 percent (Winner et al. 1989). These falls can result in fractures, and when they do the 

fracture is almost always caused by low bone mass or osteoporosis. (See next section for more on 

osteoporosis and low bone mass.) 

Another way to examine the frequency of fractures is to consider the chances of experiencing one or 

more of them during a lifetime of average length. What is clear from this analysis is that a substantial 

portion of the population faces a serious risk. As illustrated in Table 4-1, roughly 4 in 10 White women 

age 50 or older in the United States will experience a hip, spine, or wrist fracture sometime during the 

remainder of their lives; 13 percent of White men in this country will suffer a similar fate (Cummings and 

Melton 2002). Figures for men are lower due to their shorter life expectancy and lower fracture 

incidence rates. However, these data do not include other fractures (e.g., of the upper arm, pelvis, lower 

http://www.ncbi.nlm.nih.gov/books/NBK45515/
http://www.ncbi.nlm.nih.gov/books/NBK45515/
http://www.ncbi.nlm.nih.gov/books/NBK45515/
http://www.ncbi.nlm.nih.gov/books/n/rptosteo/ch5/table/ch5.t1/?report=objectonly
http://www.ncbi.nlm.nih.gov/books/n/rptosteo/ch5/
http://www.ncbi.nlm.nih.gov/books/NBK45515/
http://www.ncbi.nlm.nih.gov/books/NBK45515/figure/ch4.f1/?report=objectonly
http://www.ncbi.nlm.nih.gov/books/NBK45515/
http://www.ncbi.nlm.nih.gov/books/NBK45515/


leg, ribs); if all fractures are included, the overall lifetime risk of fracture is even greater. Hip fractures 

are the most serious threat, as 17 percent of White women and 6 percent of White men age 50 and 

older will suffer a hip fracture sometime during the remainder of their life. The lifetime risks of clinically 

diagnosed spine fractures in these populations are 16 percent and 5 percent, respectively, and 16 

percent and 2 percent for wrist fractures (Cummings and Melton 2002). The lifetime risk for nonwhites 

is less across all of these fracture types. 

 

Figure 4-1 

Age Specific Incidence Rates for Proximal Femur (Hip), Vertebral (Spine), and Distal Forearm (Wrist) 

Fractures in Rochester, Minnesota, Men and Women. Source: Cooper and Melton 1992.  

Table 4-1Lifetime Risk of Fracture at Age 50 Years 

Type of fracture White women White men 

Hip (%) 17.5 6.0 

Vertebra(%) 15.6 5.0 

Forearm (%) 16.0 2.5 

http://www.ncbi.nlm.nih.gov/books/NBK45515/
http://www.ncbi.nlm.nih.gov/books/NBK45515/figure/ch4.f1/?report=objectonly


Type of fracture White women White men 

Any of the three (%) 39.7 13.1 

Source: Cummings and Melton 2002. 

Looking ahead, the lifetime risk of fractures will increase for all groups as people live longer. An analysis 

in Sweden, for example, found that increasing life expectancy significantly increased the lifetime risk of 

hip fracture, from 14 percent to 23 percent in women and from 5 percent to 11 percent in men (Oden et 

al. 1998). If incidence rates were to rise by just 1 percent annually in Sweden, the lifetime risk of hip 

fracture could increase still further, to 35 percent in women and 17 percent in men. Of course, most hip 

fractures occur in the elderly and thus affect individuals only late in life. Other types of fractures are 

more likely to strike younger. For example, wrist and other limb fractures are ten times more common 

than are hip fractures among women who have just gone through menopause (Cooper and Melton 

1992). 

Although fractures of the upper arm, pelvis, and some other sites are more common in the elderly, the 

fractures most closely associated with bone disease are those of the hip (proximal femur), spine 

(vertebrae), and wrist (distal forearm). The annual incidence of hip fractures increases dramatically with 

age, from just 2 fractures per 100,000 among White women under age 35 to over 3,000 fractures per 

100,000 among White women age 85 and older (Figure 4-1). Hospital discharge rates for hip fractures 

per 1,000 Medicare enrollees increased by 9.2 percent between 1992 and 1999, and then fell by 5.5 

percent from 1999 to 2001 (Dartmouth 2004). Although achieved over a short time interval, this recent 

decline in hip fracture incidence is consistent with falling hip fracture rates that have been observed 

among White women in California (Zingmond et al. 2004). While the reasons for this decline are not 

entirely clear, it could potentially be due to the use of new therapies, e.g., pharmaceuticals, as discussed 

in Chapter 9. Nevertheless, even with modest reductions in the incidence rate of fractures (i.e., the 

number of fractures per 1,000 Medicare enrollees), the total number of hip fractures will likely increase 

significantly over the next 20–50 years due to the aging of the population. In other words, a modest 

decline in fracture rates per 1,000 Medicare enrollees will be overwhelmed by the growth in (and aging 

of) the overall Medicare population. The only way to realize meaningful reductions in the absolute 

number of hip fractures is to significantly reduce hip fracture rates, as outlined in the Healthy People 

2010 goals. These goals call for more than a 50 percent reduction in the hip fracture rates for females 

and a 20 percent decrease for males (see Table 1-1 for more details). Hip fracture incidence in men is 

about half that in women at any given age. Since there are fewer elderly men than there are women 

(due to shorter life expectancy), women account for 80 percent of all hip fractures (Cooper and Melton 

2002). The greater risk of hip fractures in elderly women has been attributed both to their lower bone 

density compared to men as well as to their high risk of falling. 

There is no generally accepted definition of a spine fracture (Genant and Jergas 2003), and estimates of 

the overall prevalence of spine fractures in postmenopausal women vary widely depending on the 

http://www.ncbi.nlm.nih.gov/books/NBK45515/
http://www.ncbi.nlm.nih.gov/books/NBK45515/
http://www.ncbi.nlm.nih.gov/books/NBK45515/
http://www.ncbi.nlm.nih.gov/books/NBK45515/
http://www.ncbi.nlm.nih.gov/books/NBK45515/
http://www.ncbi.nlm.nih.gov/books/NBK45515/figure/ch4.f1/?report=objectonly
http://www.ncbi.nlm.nih.gov/books/NBK45515/
http://www.ncbi.nlm.nih.gov/books/NBK45515/
http://www.ncbi.nlm.nih.gov/books/n/rptosteo/ch9/
http://www.ncbi.nlm.nih.gov/books/n/rptosteo/ch1/table/ch1.t1/?report=objectonly
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definition used (Black et al. 1991). Although experts do not always agree with the morphometric 

classification of specific patients, x-ray readings suggest that an estimated 20–25 percent of 

postmenopausal White women have at least one moderately deformed vertebra (Grados et al. 2004), 

while about 10 percent have the more severe spine fractures that are most likely to produce symptoms 

(see below). Most studies also show that the prevalence of spine fractures is similar in middle-aged 

women and men, but some of those in men may not be due to osteoporosis but rather to job-related 

injuries or trauma (O’Neill et al. 1996). It is important to remember, however, that the incidence of 

clinically diagnosed spine fractures (i.e., those diagnosed by a physician after a patient complains of 

symptoms) is much less than the incidence rates suggested by vertebral morphometry. In a recent study 

from Sweden, only 23 percent of vertebral deformities in women were diagnosed clinically (Kanis et al. 

2004). In other words, there are many “silent” spine fractures that produce no obvious symptoms to the 

patient. These silent fractures may involve compression (or flattening or crushing) of the vertebrae, can 

result in kyphosis (curvature of the spine) and chronic back pain, and may be associated with an increase 

in morbidity. 

Falls account for about one-fourth of the spine fractures that come to clinical attention (Cooper et al. 

1992a); the majority of clinically diagnosed spine fractures result from excess stresses on the spine 

caused by everyday activities (Myers and Wilson 1997). The incidence of clinically recognized spine 

fractures increases rapidly with age in both sexes (Figure 4-1). Since rates are higher among women, 

who also live longer, three-fourths of all spine fractures are diagnosed in women (Cooper et al. 1992a). 

Finally, wrist fractures tend to occur among younger individuals with osteoporosis, but these patients 

are at increased risk of a hip fracture later in life (Klotzbuecher et al. 2000). The incidence of wrist 

fracture rises little with age among men (Figure 4-1), so most distal forearm fractures are in women. 

Variations Across Ethnic Groups and Geographic Regions 

Fracture incidence in the United States is usually highest for Whites and lower for other ethnic groups 

(Melton and Cooper 2001, Lauderdale et al. 1997). The lower incidence of fractures among Blacks has 

generally been explained by their greater bone mass. But differences in bone mass fail to explain the 

lower hip fracture rates observed in Hispanics and Asians. One hypothesis for these lower fracture rates 

is that Asians are less likely to fall (Davis et al. 1999). Hip fracture hospitalization rates for male and 

female non-Hispanic Whites, Blacks, Hispanics, and Asians over age 50 were tracked in New York City 

from 1988 to 2002. Females were more likely to fracture than males across all ethnic and racial 

minorities, and the risk of a hip fracture in these minority groups was one-third to one-half that of their 

White counterparts (Fang et al. 2004). This finding is consistent with recent data from California, which 

also shows a lower risk of fractures in minorities and men (see Figure 4-2). However, in California, the 

State with the largest population of Hispanic residents in the United States, hip fracture incidence 

increased among Hispanic women and men from 1983 to 2000, while it fell among non-Hispanic White 

women during the same time period. The magnitude of the decrease—almost 1 percent per year—is 

similar to rates observed in White women in Rochester, MN (Zingmond et al. 2004). As a consequence of 
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these trends, although the majority of hip fracture patients continue to be non-Hispanic Whites, ethnic 

minorities are an increasing proportion of all cases encountered in California. 

 

Figure 4-2 

http://www.ncbi.nlm.nih.gov/books/NBK45515/figure/ch4.f2/?report=objectonly


A - Hip Fracture Incidence by Race/Ethnicity Among Women 55 Years of Age and Older in California, 

1983 to 2000. B - Hip Fracture Incidence by Race/Ethnicity Among Men 55 Years of Age and Older in 

California, 1983 to 2000 Source: Zingmond et al. 2004. 

Spine fractures among Asians are about as frequent as they are in Whites (Ross et al. 1995). Few data 

are available for other ethnic groups. Hospital admissions for spine fractures in the United States are 

about four times greater for elderly Whites than for Blacks (Jacobsen et al. 1992). Hospital admissions, 

however, may not be a very accurate marker of spine fractures, as few patients are actually admitted for 

spine fractures. Also, African Americans and other underserved groups may not have ready access to 

hospital care. Likewise, spine fractures are less frequent among Mexican-Americans as compared to 

non-Hispanic White women (Bauer and Deyo 1987). Forearm fractures are also less common in Black 

and Asian populations (Chung and Spilson 2001). Lower rates for Blacks than Whites have also been 

reported for most other types of fractures. Finally, although limited data are available on the prevalence 

of osteoporosis in the American Indian and Alaska Native (AIAN) population, one study suggests that 

fracture risk in AIAN women is similar to that in White women (Siris et al. 2001). 

Fracture rates tend to vary across countries and regions within countries (Cummings and Melton 2002). 

For example, wrist and hip fracture rates in the United Kingdom are around 30 percent lower than in the 

United States. However, hip fracture rates vary more than sevenfold from one country to another within 

Europe (Melton and Cooper 2001), and similar variation has been observed for spine fractures (O’Neill 

et al. 1996). Differences in the frequency of falls in different parts of Europe may explain in part the 

difference in limb fractures (Roy et al. 2002). Likewise, hip fracture incidence differs among various 

Asian countries (Lauderdale et al. 1997). Marked variation in fracture incidence is seen even within 

specific countries. As shown in Figure 4-3, hip fractures in the United States are most prevalent in the 

South (where hip bone density is lowest [Looker et al. 1998]), with two areas of Texas having the highest 

rates of fracture (Dartmouth 2004). However, the incidence of arm fractures is higher in the East and 

lower in the West (Karagas et al. 1996). 
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Figure 4-3 

Ratio of Hip Fracture Rates to the U.S. Average (2001). Note: The actual variation for hip fractures is 0.47 

to 1.36 per 1000 Medicare recipients, a three fold difference from the lowest to the highest rate per 

1000. The numbers in parentheses indicate (more...) 

Osteoporosis 

Osteoporosis and osteopenia (see box) are by far the most common causes of the fractures discussed in 

the previous section (although other bone diseases can cause fractures as well). In fact, decreased bone 

density is an important risk factor for fractures both in postmenopausal women (Stone et al. 2003) and 

older men (Nguyen et al. 1996). A panel of experts judged that skeletal fragility might be responsible for 

80–95 percent of hip and spine fractures in White women, depending on age, along with 70–80 percent 

of distal forearm fractures and 45–60 percent of fractures at other skeletal sites (Melton et al. 1997). 

The comparable figures were less for women of other races and for men. While the risk of fracture is 

highest in those who have osteoporosis, many more individuals with osteopenia (low bone mass) are at 

increased risk as well. In fact, an analysis of peripheral bone mineral density (BMD) and fractures in over 

200,000 women (The National Osteoporosis Risk Assessment, or NORA, study) suggests that at least half 

of all fragility fractures occur in this low bone mass group (Siris et al. 2001). 
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Prevalence 

As noted in the previous chapter, the World Health Organization has defined osteoporosis, for practical 

purposes, as a bone mineral density(BMD) value more than 2.5 standard deviations below the mean for 

normal young White women. Based on this definition, it has been estimated that roughly 10 million 

individuals over age 50 in the United States have osteoporosis of the hip, as shown in Figure 4-4 (NOF 

2002, Looker 1997, Looker 1998). (The precise number suffering from the disease is difficult to 

determine, since bone loss varies in the different parts of the skeleton where bone mass is measured 

and definitions of osteoporosis have not been developed for all subpopulations.) An additional 33.6 

million individuals over age 50 have low bone mass or “osteopenia” of the hip and they are at risk of 

osteoporosis and its potential complications later in life (NOF 2002, Looker 1997, Looker 1998). 

Figure 4-4 

 

 

Figure 4-4Projected Prevalence of Osteoporosis and/or Low Bone Mass of the Hip in Women, 

Men, and Both Sexes, 50 Years of Age or Older 

Note: The National Health and Nutrition Examination Survey (NHANES) is conducted by the 
National Center for Health Statistics, a part of the Centers for Disease Control and Prevention. 
This survey is conducted on a nationally representative sample of Americans. As a part of 
NHANES, bone mineral density of the hip was measured in 14,646 men and women over 20 
years of age throughout the United States from 1988 until 1994. These values were compared 
with the WHO definitions to derive the percentage of individuals over the age of 50 who have 
osteoporosis and low bone mass. These percentages were then applied to the total population of 
men and women over the age of 50 to estimate the absolute number of males and females in the 
United States with osteoporosis and low bone mass. Projections for 2010 and 2020 are based on 
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population forecasts for these years; they are significantly higher than current figures due to both 
the expected growth in the overall population and the expected aging of the population. 

 

Projected Prevalence of Osteoporosis and/or Low Bone Mass of the Hip in Women, Men, and Both 

Sexes, 50 Years of Age or Older. Note: The National Health and Nutrition Examination Survey (NHANES) 

is conducted by the National Center for Health Statistics, (more...) 

Due primarily to the aging of the population, the prevalence of osteoporosis and low bone mass is 

expected to increase to 12 million cases of osteoporosis and 40 million cases of low bone mass among 

individuals over the age of 50 by 2010, and to nearly 14 million cases of osteoporosis and over 47 million 

cases of low bone mass in individuals over that age by 2020 (NOF 2002). In other words, by 2020 one in 

two Americans over age 50 is expected to have or to be at risk of developing osteoporosis of the hip; 

even more will be at risk of developing osteoporosis at any site in the skeleton. 

One problem in estimating the frequency of osteoporosis is that many individuals may have the disease 

but not know it. The National Health and Nutrition Examination Survey (NHANES) revealed that only 1 

percent of men and 11 percent of women age 65 and older reported that they had osteoporosis; testing 

at the hip showed that four times as many men (4 percent) and 2.5 times as many women (26 percent) 

actually had the disease (Table 4-2). In fact, more men (2 percent) reported a history of hip fracture than 

reported a prior diagnosis of osteoporosis (1 percent); for women the figures were reversed, 6.1 percent 

and 11.1 percent, respectively. These data for both men and women reveal not only the underdiagnosis 

of osteoporosis but also the failure to recognize that most hip fractures are due, at least in part, to 

osteoporosis. The likelihood of experiencing most other bone diseases is lower. In fact, only about 1 

percent of the population age 45 and older has evidence of Paget’s disease of bone and probably less 

than 1 percent has hyperparathyroidism (see below). 

 

 

Table 4-2Prevalence (per 100 persons) of Osteoporosis and Hip Fracture in Persons 

65 Years of Age and Older, by Gender and Age: United States, 1988–1994 

 Self-reported Tested 

Gender and age Hip fracture % Osteoporosis % Osteoporosis % 

Male 2.3 1.3 3.8 
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 Self-reported Tested 

Gender and age Hip fracture % Osteoporosis % Osteoporosis % 

65–74 years 2.1 1.3 2.0 

75–84 years 2.4 1.3 6.4 

85 years and over 4.1 1.6 13.7 

Female 6.1 11.1 26.1 

65–74 years 4.5 10.9 19.0 

75–84 years 7.3 12.1 32.5 

85 years and over 11.8 9.7 50.5 

Source: Praemer et al. 1999. Published with permission from the American Academy of 

Orthopaedic Surgeons. 

 

Table 4-2 

Prevalence (per 100 persons) of Osteoporosis and Hip Fracture in Persons 65 Years of Age and Older, by 

Gender and Age: United States, 1988–1994.  

Variations Across Gender, Race, and Ethnicity 

Osteoporosis does not affect everyone to the same degree. Women, especially older women, are much 

more likely to get the disease than are men. In fact, women over age 50 accounted for over 75 percent 

(7.8 million) of the total cases of osteoporosis at the hip in 2002 (NOF 2002). Women are more 

susceptible than men to osteoporosis because they begin with less bone mass and lose it at a somewhat 

faster rate. As shown in Figure 4-5 (Looker et al. 1998), White women lose one-third of their hip BMD 

between the ages of 20 and 80, while White men lose only a quarter during this time. These data on hip 

BMD are from NHANES III, where a large representative sample of the U.S. population was assessed at a 

single point in time (cross-sectional data). Bone loss in other parts of the body, however, does not 

necessarily follow the same pattern. For example, while bone loss from the hip is approximately linear 

across adult life, bone loss in other parts of the skeleton begins around the time of menopause in 

women and at a comparable age or later in men (Melton et al. 2000). 
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Figure 4-5Mean Bone Mineral Density of the Femoral Neck by Age for U.S. Men and Women of 

Different Racial/Ethnic Groups 

Source: Looker et al. 1998. 

 

Figure 4-5 

Mean Bone Mineral Density of the Femoral Neck by Age for U.S. Men and Women of Different 

Racial/Ethnic Groups. Source: Looker et al. 1998.  
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What Is Osteopenia? 

The term “osteopenia” is used to define individuals who have low bone mass and some increased risk of 

fracture. Their bone mass is not so low that they are deemed to have osteoporosis. This classification is 

similar to that used for people with high levels of LDL (or so-called “bad”) cholesterol, where individuals 

with values over 160 mg/dl are deemed “high risk” and those between 130 and 160 mg/dl are deemed 

“moderate risk.” The range defining osteopenia or low bone mass is quite large, ranging from -1 to -2.5 

T-scores (that is, bone density levels that are 1 to 2.5 standard deviations below the average for young 

adults who have achieved normal peak bone mass), which translates into bone mass that is 10–30 

percent below this average level. Thus, osteopenia is not a disease but rather a way of describing the 

results of a measurement. Obviously, given the wide range in this measurement, not everyone with 

osteopenia is at the same risk of fracture. Since individuals who are told they have osteopenia may 

become excessively concerned, providers should be sure to frame the bone health issue in terms of 

fracture risk. As emphasized elsewhere in this report (see Chapter 8), BMD T-scores are only one 

component of that risk, and fracture risk may actually be quite low for many people with osteopenia, 

particularly younger individuals. To avoid causing unnecessary alarm among patients, many health care 

professionals prefer to avoid the term “osteopenia,” instead telling patients that they have “somewhat 

low bone mass” and then explaining what that means in terms of fracture risk and how the problem can 

best be dealt with to minimize that risk. 

Using the World Health Organization’s definition, an estimated 35 percent of postmenopausal White 

women have osteoporosis of the hip, spine, or distal forearm (Melton et al. 1998) and are at increased 

risk of future fractures. Since bone mass decreases slowly over time, it is no surprise that the prevalence 

of osteoporosis (the proportion of the population within a certain age range affected at any given time) 

increases with age. NHANES data show that the prevalence of osteoporosis at the hip increases over 

tenfold among postmenopausal White women, from 4 percent in those between the ages of 50 and 59 

to 52 percent among those age 80 and older (Looker et al 1997). The overall prevalence of osteoporosis 

of the hip among postmenopausal White women is 17 percent in NHANES, compared to 21 percent in 

Sweden (Kanis et al. 2000) and only 8 percent in Canada (Tenenhouse et al. 2000). These variations may 

explain the differences in hip fractures among women in these various countries, with Swedish women 

being the most likely to suffer fractures and Canadian women the least (Melton and Cooper 2001). 

While NHANES did not assess bone density at the spine or wrist (and consequently more such data are 

needed), other studies suggest that the prevalence of osteoporosis at these sites follows a somewhat 

similar pattern. For example, the prevalence of osteoporosis at the wrist increases thirteenfold, from 6 

percent among women age 50–59 to 78 percent among those age 80 and older, yielding an overall 

prevalence of osteoporosis of the wrist among postmenopausal White women of 33 percent (Melton et 

al. 2000). Due to increasing difficulty in accurately assessing bone loss from the spine as individuals age 

(because of artifacts that mask bone loss; see Chapter 8 for more details), the diagnosed prevalence of 

osteoporosis in White women age 80 and older is only twice that among those between the ages of 50 

and 59 (Melton et al. 2000). Thus, just 8 percent of postmenopausal women appear to have 
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osteoporosis of the spine. The comparable figure in Canadian women is 12 percent (Tenenhouse et al. 

2000). 

There is some lack of agreement about how osteoporosis should be defined in men and nonWhites. 

Since aging men of all races also lose bone from the hip (Figure 4-1), one would expect the prevalence of 

osteoporosis to increase with age in men as it does in women. However, due to the limited data 

available at the time, the World Health Organization did not propose a specific definition of osteoporosis 

for men. Based on the same absolute cut-off value for men as for women (0.56 g/cm2 for femoral neck 

BMD), the prevalence of osteoporosis among White, Mexican-American, and Black men age 50 and 

older is 4 percent, 2 percent, and 3 percent, respectively, according to NHANES III (Looker et al. 1997). 

When the normal values for a young adult male are used as the cut-off point, the estimated prevalence 

of osteoporosis in these men increases substantially to 7 percent, 3 percent, and 5 percent, respectively. 

The comparable figure for Canadian men is about 4 percent (Tenenhouse et al. 2000). The fact that 

many fewer men than women develop very low levels of bone density, where fracture risk is greatest, 

helps explain the lower incidence of hip fractures in men. 

With respect to non-White women, comparisons of BMD to normal values for non-Hispanic White 

women suggest that the age-adjusted prevalence of osteoporosis at the hip among Black women in the 

United States is 6 percent, compared to 17 percent for postmenopausal White women. This is consistent 

with the much lower fracture rates observed in Blacks (Melton and Cooper 2001). Mexican-American 

women in the United States have an estimated prevalence of hip osteoporosis of 14 percent (Looker et 

al. 1997), which is consistent with the somewhat lower risk of hip fractures in most populations of 

Spanish heritage compared to those of Northern European extraction. It has generally been presumed 

that Asians have a prevalence of osteoporosis similar to that in Whites. Japanese data indicate that the 

prevalence of osteoporosis at the lumbar spine is as high or higher than in White women while the 

prevalence of osteoporosis at the hip (12 percent) is lower (Iki et al. 2001). This goes along with the fact 

that spine fractures are almost as common among Asian women as they are in White women, while hip 

fractures are considerably less common (Melton and Cooper 2001). 

Go to: 

Other Metabolic Bone Diseases 

Much less is known about the frequency of most other skeletal diseases. This is because many of them, 

such as Paget’s disease of bone and primary hyperparathyroidism, appear to be underdiagnosed. 

Others, such as osteomalacia and renal osteodystrophy, may in some cases be complications of some 

other condition and thus they are not counted separately. For example, the U.S. Renal Data System 

reports that almost 325,000 Americans are being treated for chronic renal failure by dialysis or renal 

transplantation (USRDS 2000). Over a third of those are Black, and their dialysis rate is five times greater 

than that of Whites. Although fracture rates are increased in these individuals (Alem et al. 2000), there 

appear to be no estimates of the actual prevalence of renal bone disease (see Chapter 3). By contrast, 
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Black Americans are at a lower risk of primary hyperparathyroidism than are White Americans (Melton 

2002). The condition is more common in women than men, and its prevalence increases with age in 

both sexes. Although there are indications that up to 1 percent of the population may be affected at any 

given time (Melton 2002), the annual incidence of diagnosed primary hyperparathyroidism has been 

estimated at only 21 per 100,000 (Wermers et al. 1997). However, the frequency of diagnosis of primary 

hyperparathyroidism is affected by how often blood calcium levels are measured and acted upon in 

clinical practice. 

Paget’s Disease of Bone 

Based on an x-ray survey of the hip, pelvis, and spine by the first National Health and Nutritional 

Examination Survey, the prevalence of Paget’s disease of bone has been estimated at 1.3 per 100 

women and men age 45–74 (Siris 1999). This would represent over one million affected individuals in 

this country today. However, just as for spine fractures, many Pagetic bone lesions are asymptomatic 

and consequently undetected by health care professionals, meaning that the prevalence of clinically 

diagnosed cases of Paget’s disease is much less. The incidence of the disease rises with age but is 

generally less than one per 1,000 per year, even among elderly individuals. The incidence is about twice 

as great in men as it is in women, and most patients are of Northern European heritage. Indeed, Paget’s 

disease is most common in North America and Western Europe, except Scandinavia (Siris 1999). There is 

some evidence that the incidence of Paget’s disease may be falling, but this may be the result of a 

decrease in the frequency of routine screening procedures (Tiegs et al. 2000). 

Go to: 

Developmental Skeletal Disorders 

There are many congenital disorders of the skeleton, but most are quite rare. Two of the more common 

conditions are osteopetrosis and the various forms of osteogenesis imperfecta (see Chapter 3). 

Altogether, 20,000 to 50,000 Americans may have osteogenesis imperfecta according to the 

Osteogenesis Imperfecta Foundation. The Paget’s Foundation estimates that about 14,000 people in the 

United States (equivalent to one out of every 20,000 individuals) have osteopetrosis. 

Go to: 

Acquired Skeletal Disorders 

There are no estimates of the incidence of aseptic necrosis, despite its being a not uncommon 

complication of hip fracture and glucocorticoid therapy (see Chapter 3). Primary bone neoplasms, such 

as osteosarcoma, are less common. The most frequent malignancy arising in bone is multiple myeloma, 

which was described in Chapter 3. This malignancy affects men more than women and Blacks more than 

Whites. Altogether, there are about 2,400 new cases and 1,300 deaths each year in this country from 
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cancer of the bones and joints, compared to 14,600 new cases and 10,900 deaths annually from 

multiple myeloma (ACS 2001). Of the more than 560,000 people who die of cancer each year, most will 

have had skeletal complications of their malignancy (bone metastases) at some point during their illness. 

Bone metastases most commonly occur in individuals with breast, prostate, kidney, lung, pancreatic, 

colorectal, stomach, thyroid, and ovarian cancers. People dying of breast and prostate cancer almost 

always experience bone metastases, causing a great deal of the pain in the last days of life. Bone 

metastases most commonly occur in the spine; other common sites include the pelvis, hip, upper leg 

bones, and the skull (ACS 2004). 

Go to: 

Prospects for the Future 

The prevalence of bone diseases is going to increase significantly as the population ages. In the United 

States, the number of people age 65 and older is expected to rise from 35 to 86 million between 2000 

and 2050, while the number age 85 and older will increase from 4 to 20 million (US Census Bureau 

2004). Much of this increase will occur in the next 25 years as the “baby boomers” reach their 70s and 

80s. Unless prevention activities are greatly enhanced, this demographic change alone will cause a 

substantial increase in the number of people with bone diseases. For example, based on data from 

NHANES, it is estimated that 7.8 million women and 2.3 million men in the United States already have 

osteoporosis at the hip. These figures could rise to 10.5 million women and 3.3 million men (an increase 

of 35 percent in women and 43 percent in men, respectively) by 2020 (Figure 4-4) (NOF 2002). These 

trends make reaching the Healthy People 2010 goal (which is to reduce the overall prevalence of 

osteoporosis at the hip among adults from 10 percent to 8 percent) all the more difficult (USDHHS 

2000). 

In fact, these demographic changes could cause the number of hip fractures in the United States to 

double or triple by 2040 (Schneider and Guralnik 1990). Any such increase will also make it very difficult 

to achieve another Healthy People 2010 goal of reducing the annual incidence of hip fractures by 60 

percent (from 1,056 to 416 per 100,000) among women age 65 or older, and by 20 percent (from 593 to 

474 per 100,000) among elderly men (USDHHS 2000). History does not offer much optimism that these 

goals will be reached, either. In fact, Healthy People 2000 called for a nearly 15 percent reduction in the 

overall incidence of hip fractures among men and women age 65 and older (from 714 per 100,000 in 

1988 to 607 per 100,000 by 2000) (USDHHS 1991). The annual incidence among this population actually 

increased by over 17 percent, to 840 per 100,000, in 2000. 

The aging phenomenon and its potential impact on bone disease are not unique to the United States. 

Across the globe, the number of individuals age 65 and older is expected to increase nearly fivefold 

between 1990 and 2050, from 323 million to 1.55 billion. This trend alone could result in a 3.7-fold 

increase in the number of hip fractures worldwide, from an estimated 1.7 million in 1990 to a projected 

6.3 million in 2050 (Cooper et al. 1992b). Even this figure may prove conservative, as it assumes that the 
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incidence of hip fractures among individuals of a given age remains constant. If, instead, incidence rates 

remain constant in Europe and North America (they have stabilized in these areas recently) but increase 

by 3 percent annually elsewhere (as is occurring in some parts of the world), the total worldwide 

number of hip fractures each year could exceed 21 million by 2050 (Gullberg et al. 1997). 
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Abstract 

Bone loss and structural damage with advancing age lead to skeletal fragility as manifested by 
low bone mass and deficits in bone geometry, microarchitecture, and material properties. 
Skeletal fragility, in combination with a greater propensity to fall, results in an increased 
susceptibility to fractures with aging, known as fragility fractures. Fragility fractures exceed 2 
million per year in number and account for nearly 20 billion dollars per year in health care costs 
in the United States. Advanced age, low bone mass, and previous fracture are strong risk factors 
for fractures at nearly all skeletal sites, but each type of fracture also has its own set of unique 
risk factors. Hip fractures are most strongly associated with adverse consequences, but these 
account for only a minority of fragility fractures. Vertebral fractures comprise the most common 
manifestation of fragility fracture, but the majority of these fractures are asymptomatic. Most 
research has focused on the epidemiology of fractures at the hip, vertebrae, and wrist and less is 
known about other fracture types, which account for 40% of total fragility fractures that are 
clinically recognized. Future research focused on identification of older adults at high risk of 
disabling fractures is warranted.  
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OSTEOPOROSIS, a disease characterized by low bone mass and microarchitectural 
deterioration of bone tissue, is increasingly common with advancing age. Bone loss and 
structural damage lead to bone fragility. This increase in skeletal fragility, along with a rise in 
fall risk, results in an increased susceptibility to fractures with aging, known as fragility 
fractures. Fragility fractures comprise a major contributor to health care costs and the societal 
burden of these fractures with worldwide increase as the population ages. Here, the incidence, 
risk factors, and health care costs of fragility fractures are reviewed.  

 

Fragility Fractures 

Osteoporosis has clinical and public health importance due to its related fragility fractures. 
Fragility fractures result from mechanical forces that would not ordinarily result in a fracture in a 
young healthy adult (eg, low-level trauma forces equivalent to a fall from standing height or 
less). The total number of incident fragility fractures is estimated to be 9 million annually 
worldwide.  

In the United States, the number of osteoporosis-related fractures was estimated to exceed 2 
million in 2005 and total costs of these fractures were estimated to be $17 billion (3). 
Nonvertebral fractures, which typically occur in cortical bone (eg, fractures of the hip, legs, 
upper arms, and forearms), were estimated to account for 73% of the total number of fractures 
and 94% of the health care costs. Women aged 65 years and older accounted for 74% of all 
fractures and bore the overwhelming share (89%) of related total costs. The burden of fragility 
fractures will grow with aging of the population. By 2025, the annual incidence and costs of 
fragility fractures in the United States is projected to increase by 50%.  

Low bone mass is a major risk factor for fragility fracture. In the current clinical practice setting, 
the identification of low bone mass in an older patient without a personal history of fragility 
fracture is usually based on measurement of bone mineral density (BMD). The World Health 
Organization operationally defines osteoporosis as a hip BMD 2.5 or more standard deviations 
(SD) below the mean for young white adult women (ie, femoral neck T score 2.5 or below 
using the National Health and Nutrition Examination Survey III referent population of women 
aged 20–29 years.  Findings from large prospective studies have shown that low BMD increases 
the risk of almost all types of fractures among older adults, suggesting that bone loss is a major 
factor contributing to the increase in overall fracture rate with aging . Each 1 SD decrease in 
BMD is associated with a 1.5- to 2.5-fold increase in risk of fracture, depending on the skeletal 
site. In support of this premise, longitudinal studies in older adults have consistently observed 
that rates of bone loss increase with advancing age . For example, the average rate of BMD loss 
at the total hip increased from 0.32% per year among women aged 65–69 years up to 1.64% per 
year among women aged 85 years and older (Figure 1). The average annualized rate of loss at the 
hip among women 80 years and older (and among men aged 85 years and older) sustained during 
a 5-year period is sufficient to increase the risk of hip fracture by 20%–25%.  
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Figure 1.  

Annual mean rate of percent change (95% confidence interval) in total hip bone mineral density 
in women by age group. 

Although the importance of BMD in estimating fracture risk should not be underestimated, 
fracture risk at most skeletal sites accelerates with aging independent of BMD. In addition, the 
proportion of fractures attributable to osteoporosis as solely defined by a BMD T score of ≤ 2.5 
is 50% or less. BMD measurement performed by conventional densitometry provides a two-
dimensional areal view (eg, length and width, but not depth) of a three-dimensional mineralized 
mass of scanned bone . Thus, although BMD is a surrogate measure for mechanical competence 
of bone, reliance on BMD ignores the heterogeneous basis of skeletal fragility. Current research 
utilizing advanced bone imaging and analysis methods and novel techniques is investigating 
other candidate measurements of skeletal fragility. These include measures of structural 
properties of cortical bone (eg, decreased cortical thickness, cortical cross-sectional area, and 
area moment of inertia), cortical microstructure properties (eg, increased cortical porosity, 
crystallinity, and presence of microcracks), and mechanical properties of bone tissue (eg, 
decreased ability of bone tissue to resist crack generation and propagation . Prospective studies 
in older adults with repeated measurements of these parameters are needed to advance 
understanding of the pathogenesis of bone fragility with advancing age. In addition, the utility of 
these measures in the clinical practice setting in improving fracture risk prediction beyond that 
provided by BMD measurement warrants evaluation.  



In addition to skeletal factors, nonskeletal factors, especially the propensity to fall, contribute to 
fragility fracture risk. About one third of community-dwelling persons aged 65 and older will fall 
each year  and the incidence of falls increases steadily with age until age 80 . The pathogenesis 
of falls in older adults is complex and several factors including age-related deficits in visual, 
proprioception, and vestibular systems; declines in lower extremity physical performance; 
medical conditions and comorbidity burden; use of selected medications and polypharmacy; and 
environmental factors are associated with increased fall risk . Approximately 10%–15% of falls 
result in fractures . Fractures of the hip, wrist, pelvis, proximal humerus, ankle, and elbow are 
frequently due to falls , although fractures of the foot, face, and tibia/fibula are less commonly 
associated with falls . In addition to conventional risk factors for falls and fractures, the nature of 
the fall descent and fall impact, also affect the risk of a specific fall-related fracture . For 
example, patients with hip fracture are more likely to report having fallen sideways , whereas 
those with wrist fractures more often report forward or backward falls with an outstretched arm .  

 

Hip Fractures 

Hip fractures are associated with more disability, health care costs, and mortality than all other 
osteoporotic fractures combined. In 2005, hip fractures in the United States were estimated to 
account for 14% of total fractures but 72% of total fracture-related health care costs. There is a 
substantial worldwide variation in hip fracture incidence rates , with the highest hip fracture rates 
in Northern Europe and the United States, intermediate rates in Asian countries, and the lowest 
rates in Latin America. Several potential reasons underlie this variation, including population 
demographics (with more elderly living in countries with higher incidence rates), latitude, 
genetic factors, and environmental factors.  

Hip fracture incidence rates increase exponentially with advancing age in both women and men 
(Figure 2) in most regions of the world. Because older adults are the fastest-growing age group 
in the world, the annual incidence of hip fracture will rise greatly in the future with continued 
aging of the population. This demographic trend alone (eg, constant age- and sex-specific rates) 
is estimated to increase the worldwide number of hip fractures from 1.6 million in 2000 up to 6.3 
million in 2050 . However, in the United States , Canada , and some European countries and 
Oceania , the age-adjusted incidence of hip fracture increased through the second half of the past 
century and then stabilized and declined during the past 2 decades. Why this trend has occurred 
is uncertain. Experts have theorized that this trend is related to approval of medications (eg, 
bisphosphonates) for bone loss and fracture prevention; increasing body weight of the 
population; growth in fall prevention efforts; favorable alterations in tobacco consumption, 
alcohol intake, or nutritional pattern; temporal changes in methods and accuracy of coding and 
reporting hip fractures; and changes in factors early in life including improved perinatal 
nutrition. These explanations are all likely to contribute to the observed changes in age-adjusted 
hip fracture incidence, but remain unproven.  
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Figure 2.  

Age-specific incidence rates of hip, vertebral, and wrist (Colles’) fractures in men and women. 
Data compiled from population of Rochester, MN, USA. (Permission from Cooper C, Melton LJ 
3rd. Epidemiology of osteoporosis. Trends Endocrinol Metab. 1992;3:224–229.)  

The age-related decrease in BMD at the proximal femur is a strong risk factor for hip fracture. In 
addition, fall risk rises with aging  and about 90% of hip fractures result from a simple fall from 
standing height or less . However, only 1% of falls in older adults result in a hip fracture, 
suggesting that the likelihood of hip fracture depends on the circumstance and biomechanics of 
falling (eg, orientation of the fall; characteristics of the faller such as height, reaction time, 
muscle mass, and amount of soft tissue padding over the hip; energy of the fall; and 
characteristics of the impact surface . Because women have faster rates of bone loss and higher 
fall risk than men, their incidence of hip fracture is about twice that observed in men at any age 
in the United States and Europe. In addition, men have a higher competing risk of mortality. 
Thus, three quarters of all hip fractures occur in women . Like other complex chronic medical 
conditions, the pathogenesis of hip fractures is multifactorial and no single factor (eg, older age, 
low BMD, or propensity to fall) is responsible for their occurrence. For example, after 
accounting for age, hip BMD, and fall history, frailty (ie, multisystem impairment and expanding 
vulnerability) including its weight loss (a sign of subclinical illness) component are each 
associated with an approximate twofold increase in the risk of hip fracture in aged populations . 
Previous fracture is also a strong risk factor for future fracture, including hip fracture. Older 
adults with multiple risk factors and low BMD are at the highest risk of hip fracture over the 
short and long terms .  

 

Vertebral Fractures 

Vertebral fractures, which are deformities of the vertebral bodies identified with lateral spine 
imaging and characterized according to shape, are the most common manifestation of 



osteoporosis. There is no consensus on the definition of a vertebral fracture, but several 
qualitative and quantitative methods for vertebral fracture adjudication have been developed. 
Vertebral fractures of the thoracic and lumbar spine account for an estimated 700,000 of the 1.5 
million osteoporotic fractures per year in the United States . In the clinical setting, vertebral 
fractures are usually diagnosed when a patient presents with back pain and a spinal radiograph is 
interpreted as showing a fracture of a vertebral body . However, in contrast with other fractures 
at other skeletal sites, the majority of vertebral fractures do not come to medical attention at the 
time of their occurrence. Only one fourth to one third of incident radiographically identified 
vertebral fractures are clinically diagnosed .  

The prevalence and incidence (Figure 2) of radiographic vertebral fractures increase with aging, 
with the prevalence in Caucasian women rising from 5% to 10% at ages 50–59 years to ≥30% at 
age 80 years and older . Reported prevalence rates are lower among men . Among Caucasian 
women 65 years and older without a prevalent vertebral fracture, there is a 0.9% annual risk of 
incident vertebral fracture; the annual risk is 1.7% among those 80 years and older . Because 
there is no universally accepted definition of vertebral fractures and a substantial proportion do 
not come to medical attention, the epidemiology of vertebral fractures is less well established 
than that of hip fractures. In addition to older age, clinical risk factors for incident vertebral 
fractures include prior fracture, past fall(s), inactivity, current smoking, use of systemic 
glucocorticoids (risk increases with increasing cumulative exposure), certain chronic medical 
conditions (eg, chronic obstructive pulmonary disease, seropositive rheumatoid arthritis, and 
Crohn’s disease), and lower body mass index .  

In the United States, in 2005, clinical vertebral fractures accounted for 27% of total incident 
fractures, but only 6% of total fracture-related costs . Prevalent radiographic vertebral fractures 
are modestly associated with back pain and lower health-related quality of life ; the odds of back 
pain, reduced health-related quality of life, and a clinical diagnosis increase with severity and 
number of fractures . Incident radiographic vertebral fractures (eg, not present on prior imaging 
studies) are associated with subsequent increased risks of back pain and back-related disability; 
the strength of these associations is greater among those with clinically recognized vertebral 
fractures . Vertebral fractures in older adults are associated with a higher risk for mortality , but 
this is due in large part to underlying conditions (eg, frailty) associated with both vertebral 
fracture and death. Both prevalent radiographic vertebral fractures and clinical vertebral fractures 
are also associated with a higher risk for subsequent hip and other fractures ; this increase in risk 
is only partially explained by the lower BMD among those with vertebral fractures.  

 

Wrist Fractures 

Wrist (Colles’) fractures are the most common type of fracture in perimenopausal women. The 
age-related change in wrist fracture incidence markedly differs from that reported for hip and 
vertebral fractures (Figure 2). In women, the incidence rises rapidly after menopause but reaches 
a plateau at approximately 65 years of age. This pattern may be related to age-related 
impairments in neuromuscular function with decreases in the speed and strength of extending the 
arm to protect other parts of body during a fall event. In men, the incidence of wrist fractures is 
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low and does not appreciably increase with advancing age. Of every five incident wrist fractures, 
four will occur in women. Strong risk factors for wrist fracture have been difficult to identify. 
Wrist fractures are more common among healthier older adults. Prospective studies have 
consistently reported that greater self-reported physical activity and walking for exercise are 
associated with higher risk of wrist fracture , perhaps reflecting increased exposure to risk of 
falls among active older adults. In the United States, in 2005, wrist (ie, Colles’) fractures 
accounted for 19% of total incident fractures but only 3% of total fracture-related costs .  

 

Other Fractures 

Although fractures of the hip (proximal femur), vertebrae (spine), and wrist (Colles’) have long 
been considered classic fragility fractures, most other types of fractures in older adults have been 
associated with low BMD, including high-trauma fractures . Incidence rates of fractures of the 
proximal humerus, pelvis, rib, proximal tibia, distal femur, and clavicle also increase with 
advancing age in older women, and to a lesser extent, in older men . Other fractures accounted 
for 40% of total fractures in the United States in 2005 and 19% of total fracture-related costs and 
may be associated with reduced health-related quality of life .  

Because weight loss in later years, a sign of subclinical illness, is associated with an increase in 
the risk of fractures of the proximal humerus, pelvis, and hip, these fractures have been termed 
“frailty” fractures . Despite a general impression to the contrary, there is substantial 
heterogeneity in risk factors for age-related fractures . For example, although advancing age is a 
risk factor for most skeletal sites, each fracture type has its own unique pattern of occurrence 
with age. Although the risk of fractures of the hip and pelvis accelerates exponentially with 
increased age, age is only weakly associated with fractures of the wrist and rib . In addition, 
greater body weight is associated with a lower risk of fractures of the hip, pelvis, spine, and 
wrist, but it is associated with a higher risk of ankle fractures. Risk factors for fractures may 
differ from one skeletal site to another in part due to variations in both the pattern of bone loss 
and the biomechanical consequences of osteoporosis . Additional prospective studies are needed 
to identify risk factors on a skeletal site–specific basis.  

Summary 

Bone loss and structural damage with advancing age lead to skeletal fragility. Areal bone mineral 
density is a surrogate measure for mechanical competence of bone and ongoing research is 
exploring several other parameters of skeletal fragility, including measures of cortical bone 
structure, microstructure, and bone material properties. Skeletal fragility, in combination with a 
greater propensity to fall, in older adults results in an increased susceptibility to fragility 
fractures. Fragility fractures exceed 2 million per year in number and account for nearly 20 
billion dollars per year in health care costs in the United States. Advanced age, low bone mass, 
and previous fractures are strong risk factors for fractures at nearly all skeletal sites. Hip 
fractures are most strongly associated with adverse consequences, including functional 
dependence, mortality, and societal burden, but these account for only a minority of fragility 
fractures. Vertebral fractures comprise the most common manifestations of fragility fracture, but 



the majority are asymptomatic and do not come to medical attention. Despite shared risk factors 
across fracture types, substantial heterogeneity in risk factors across sites exists. Most research 
has focused on identification of risk factors and consequences of fractures at the hip, vertebrae, 
and wrist and less is known about other fracture types that account for 40% of total fragility 
fractures coming to medical attention. Future epidemiological research focused on identification 
of older adults at high risk of disabling fractures is warranted.  

 

 

South America 

 

Ecuador 

Trends in hip fracture rates in Ecuador and projections for the 
future 

Carlos H. Orces 

Laredo Medical Center, Department of Medicine, Laredo, Texas, United States of America.  

ABSTRACT 

OBJECTIVE: To examine recent trends in hip fracture rates in Ecuador and predict the number 
of hip fractures over the next decades.  
METHODS: The Anuario de Egresos Hospitalarios, the national database of annual hospital 
discharges, was analyzed to determine the incidence of hip fractures among those 50 years of age 
and older in 1999-2008. Census estimates of the population were used as the denominator to 
calculate hip fracture rates per 100 000 persons. Hip fracture rates were then standardized by the 
direct method. The annual percentage change in hip fracture rates observed in the different age 
groups over the study period were used to predict the numbers of hip fractures among older 
adults by the years 2020, 2030, and 2050.  
RESULTS: The number of hip fractures increased from 703 in 1999 to 1 315 in 2008. After 
controlling for age, hip fracture rates increased by 3.9% annually (95% Confidence Interval, 1.4-
6.5), from 46.4/100 000 in 1999 to 62.4/100 000 in 2008. This increase in age-adjusted rates was 
mainly attributed to an increase in hip fractures among those 80 years of age or older. If the 
annual percentage change in age-specific rates continues, the total number of hip fractures 
among older adults in Ecuador will be about 3 909, 8 980, and 47 275 by the years 2020, 2030, 
and 2050, respectively.  
CONCLUSIONS: Hip fracture rates increased substantially among persons 50 years of age and 



older in Ecuador during the study period. As the population of Ecuador ages, the number of hip 
fractures is expected to increase considerably among those 80 years of age and older. 

Hip fracture represents the most serious complication of osteoporosis and is associated with 
considerable morbidity, excess mortality, loss of independence, and health care costs (1-4). 
Although the proportion of persons 50 years of age and older in Latin America was 16.8% in 
2005, it is expected to reach 28.6% by 2030 and 38.2% by 2050 (5). These demographic changes 
alone will result in marked increases in the number of hip fractures occurring among older adults 
in the area. Moreover, a recent study (6) estimates that 75% of the burden from hip fractures 
among older adults will come from Asia and Latin America by the year 2050. 

Recent studies on hip fracture in Canada and the United States of America reported a 
considerable decrease in hip fracture age-adjusted rates since the mid-1990s. This decrease was 
evident in both males and females, with an onset that precedes large-scale use of diagnostic 
testing and modern pharmacotherapy (7-9). However, it is uncertain whether hip fractures have 
also declined in Latin America countries. In fact, the most recent population-based study in 
Chile, covering the 12-year period from 1982-1993, found a significant increase in hip fracture 
rates, predominantly among those 75 years of age and older (10). Despite these observations, 
little is known about recent hip fracture trends in Latin America. 

In 2005, the incidence of hip fractures among those 50 years of age and older in Ecuador was 
reported to be 49.5 per 100 000 (34.8/100 000 males and 63.2/ 100 000 females). As expected, 
the number and incidence of hip fractures increased exponentially with age among both sexes 
and was one of the lowest in Latin America (11). Thus, the main objective of this study was to 
examine hip fracture incidence trends during 1999- 2008 in Ecuador. A secondary objective was 
to predict the number of hip fractures among those 50 years of age and older over the coming 
decades. 

  

MATERIALS AND METHODS 

Ecuador has an area of 256 370 km2 and an estimated 13.8 inhabitants, 16% of whom were 50 
years of age or older in 2008 (12). Of the total population, 49% lives on the Pacific Coast; 45%, 
in the Andes Mountains; 5%, in the Amazon area; 0.2%, on the islands; and 0.6%, in areas not 
delimited (12). 

As part of a national health surveillance system, the Instituto Nacional de Estadística y Censos de 
Ecuador (National Institute on Statistics and Census of Ecuador [INEC]) maintains database and 
produces an annual publication of all hospital discharges. Known as the Anuario de Egresos 
Hospitalarios, it covers discharges from all private and public hospitals in Ecuador. 

In 2008, a total of 771 hospitals reported 983-286 patient discharges to INEC. Of these, 68.6% 
were discharged from private hospitals; 13.6%, short-stay hospitals; 9.2%, general hospitals, 
both public and private; and 8.5%, specialty hospitals. Most hospitalizations occurred in the 
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Pacific Coast (49.0%), followed by the Andes Mountain (45.8%), the Amazon area (4.9%), and 
the islands and areas not delimited (0.1%). 

Data extracted from hospital records included demographic and administrative information, 
discharge status, and a principal discharge diagnosis (13). Discharge diagnoses are coded 
according to the International Classification of Diseases, 10th revision (ICD-10) (14). The data 
selected for this study pertained to individuals 50 years of age or older who were hospitalized 
with a principal diagnosis of hip fracture (ICD-10 S72.0-72.2) in 1999-2008. 

Population estimates, by age and sex, were used as the denominator to calculate incidence rates 
per 100 000 individuals. To account for changes in the age distribution of the population over 
time, hip fracture rates were standardized by the direct method to the 2001 population 50 years 
of age or older in Ecuador (12). Joinpoint software, version 3.4.0, (15) was used to examine the 
annual percentage change (APC) in rates and corresponding 95% Confidence Intervals (95% CI), 
assuming a Poisson distribution. The APC is one way to characterize trends over time in which 
the rates are assumed to change at a constant percentage of the rate of the previous year. For 
example, if the APC is 1%, and the rate is 50 per 100 000 in 1999, the rate is 50 × 1.01 = 50 500 
in 2000 and 50.5 × 1.01 = 51-005 in 2001. Rates that change at a constant percentage every year 
change linearly on a log scale (15). 

Hip fracture trends were analyzed by gender, by age group (50-59 years of age, 60-69 years, 70-
79 years, and > 80 years), and by areas of the country. The APC in hip fracture rates observed in 
the different age groups over the study period (1999-2008) were used to estimate the incidence 
of hip fractures in individuals 50 years of age and older in the years 2020, 2030, and 2050. The 
predicted absolute numbers of fractures were then obtained by multiplying the incidence rates by 
the estimated numbers of inhabitants (16), the latter being obtained from the Latin American and 
Caribbean Demographic Center (17). Statistical analysis was performed using SPSS Statistics 
software, version 17 (18). 

RESULTS 

In 1999-2008, a total of 8 936 hip fractures occurred among older adults in Ecuador. The mean 
age of patients was 78.6 years (Standard Deviation [SD]: 11.1) and females constituted 65.7% of 
the hospitalizations for this injury. Most of the hip fractures were reported in the Andes 
Mountains area (61.9%), followed by the Pacific Coast (36.9%), and the Amazon (1.1 %). The 
majority of patients (71.8%) were treated in public hospitals. The in-hospital case fatality rate 
was 3.5% for the 10-year period. The mean length of hospitalization stay decreased from 13.3 
days (SD: 13.2) in 1999 to 10.8 days (SD: 10.4) in 2008. 

From 1999-2008, the number of hip fractures increased by 87.0%, from 703 to 1 315 (Figure 1). 
Moreover, the crude incidence of hip fractures increased 32.1%, from 44.2/100 000 to 58.4/100 
000 during the same time period; however, the number of inhabitants 50 year of age or older also 
increased, by 41.5%. Hip fracture rates increased predominantly among those 80 years of age 
and older at an annual rate of 5.4% (95%CI: 2.6-8.3), followed by those 50-59 years of age, at an 
annual rate of 4.0% (95%CI: 0.3-7.8). Conversely, the incidence of hip fractures among 
individuals in the 60-69 and 70-79 year age groups remained steady over the 10 years of 
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observation (Figure 2). After controlling for age, hip fracture rates increased in 1999-2008 by 
3.9% per year (95%CI: 1.4-6.5), from 46.4/100 000 to 62.4/ 100  

000. 

In 1999-2008, hip fracture age-adjusted rates among females increased by 4.2% (95%CI: 1.4-
7.1) per year from 52.3/ 100 000 to 72.4/100 000. Similarly, during this period, fracture rates 
among males increased by 3.4% (95%CI: 0.8-6.0) per year, from 38.5/100 000 to 48.8/100-000. 
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This increase in age-adjusted rates seen in both sexes was mainly attributed to an increase in hip 
fracture rates among those 80 years of age and older. In fact, hip fracture rates among individuals 
in this age group increased annually by 5.7% (95%CI: 2.5-9.0) in males, and by 5.2% (95%CI, 
2.4 to 8.2) in females.  

Although the majority of hip fractures in Ecuador occurred in the Andes Mountains area, the 
age-adjusted proportion of hospitalizations for hip fracture decreased by 3.3% (95%CI: -5.2 to -
1.4) per year in this area, whereas the proportion of hip fractures in the Pacific Coast increased 
substantially at an annual rate of 5.1% (95%CI: 2.9-7.3). The proportion of hip fractures in the 
Amazon area remained steady over time (Figure 3). 

  

 

  

Assuming the APC in age-specific rates continues, the crude incidence of hip fractures (per 100 
000 individuals 50 years of age and older) may be calculated to be 115.0, 198.5, and 677.4 by the 
years 2020, 2030, and 2050, respectively. Coupled with the increasing size of the elderly 
population, these figures mean that in the year 2020, the total number of hip fractures among 
older adults in Ecuador will be about 3-909; in 2030, about 8-980; and in 2050, about 47-275 
(Table 1). Overall, the exponential increase in the numbers of hip fractures predicted over the 
next four decades will be attributed mainly to an increase in hip fractures among those 80 years 
of age and older. 
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DISCUSSION 

The present study indicates that hip fracture rates among older adults increased substantially in 
Ecuador in 1999- 2008. The increase in hip fractures was seen across age group, sex, and after 
controlling for age, suggesting that the number of hip fractures is increasing more rapidly than 
can be accounted for by demographic changes alone. Overall, the increase in hip fractures seen 
during the 10-year period was mainly attributed to a gradual increase in the incidence of hip 
fractures among those 80 years of age and older. These findings are consistent with recent 
studies of secular trends in hip fracture which report that incidence has increased among the 
oldest old, despite an overall decline in hip fracture rates (19, 20). This right-shift in hip fracture 
distribution towards the oldest old ( > 75 years) is probably due to an increased number of 
octogenarians, a new population of particularly frail, old people (21). 

In contrast with these results, in the United States hip fracture rates decreased during the period 
1995-2005 among beneficiaries of Medicare, a government-administered social insurance 
program (8). The largest decrease, 24%, was observed in females more than 85 years of age, 
followed by an 18% decrease among females 65-74 years of age. In Canada, hip fracture rates 
were also reported to decrease by 2.4% per year in 1996-2005 (7). Published data on secular 
trends in the incidence of hip fractures are variable, depending on time and location. Some of the 
studies of hip fracture incidence, in particular those that evaluated earlier data from Northern and 
Eastern Europe found upward trends in fracture rates (20, 22, 23). More recent studies have 
found a leveling off or downward trend in fracture rates during the past decade (9, 24, 25). 

The precise reasons for increased hip fracture incidence in Ecuador are unknown; however, there 
are some possible explanations for the present findings. Life expectancy in Ecuador increased 
from 58.9 years in 1970 to 71.8 years in 2005 and is expected to increase to 78.3 years by 2050 
(26). As a result, the proportion of frail elderly at increased risk of hip fracture may be greatest in 
the youngest birth cohort and account for the reported positive relationship between the birth 
cohort and hip fracture incidence (27). The increase in hip fracture rates among older adults in 
Ecuador may also reflect the effect of known risk factors of hip fracture, including decreased 



physical activity, nutrition (calcium and vitamin D intake), use of psychotropic drugs, lower 
body mass, frailty, decreased femoral bone mineral density, and increased risk of falling (1, 28). 

Moreover, the upward trend in hip fracture rates seen in Ecuador in 1999- 2008 may be partially 
explained by the lack of a structured nationwide osteoporosis and fall prevention program. To 
demonstrate the impact of osteoporosis prevention on hip fractures, a recently published 
prospective observational study (29) conducted with members of a Health Maintenance 
Organization (HMO) in California (United States) was conducted to evaluate the effectiveness of 
the Healthy Bone Program in managing osteoporotic disease in 650 000 patients in 2002-2007. 
After the implementation of the program, the dual x-ray absorptiometry scan utilization rate and 
the number of patients receiving antiosteoporotic medications increased by 263% and 153%, 
respectively. Moreover, hip fracture rates were reduced from 31%-54% at each of the 11 
participating medical centers during the study period, which meant 970 hip fractures prevented in 
2007 alone among 3.2 million HMO members (29). 

Although the validity of hip fracture projections is dependent upon reliable and stable incidence 
rates and accurate population projections, assuming the APC in age-specific rates continues, the 
number of hip fractures in Ecuador is expected to increase exponentially over the next decades 
predominantly among those 80 years of age and older. In fact, it is projected that 89% of hip 
fractures will occur in this age group by the year 2050. 

One of the interesting findings of this study was the marked geographic variation of hip fractures 
in Ecuador. Overall, the majority of hip fractures occurred in the Andes Mountains area during 
the study period. However, there was a significant increase in the incidence of hip fractures in 
the Pacific Coast area. This geographic variation of fracture rates suggests that some risk factors 
that contribute to fracture of the hip may vary throughout Ecuador. Such factors could increase 
the number of falls in the elderly or increase the rate of bone loss at an earlier age. Previous 
studies have suggested that nutritional, socioeconomic, or environmental factors may explain the 
differences in fracture rates seen between geographic areas (30). Moreover, the internal 
migration of inhabitants from several provinces of the Andes Mountains area to the Coastal area 
over the past two decades may have accounted for the upward trend in hip fractures seen in this 
area (31). The effect of internal migration on hip fracture risk has been reported in a previous 
study showing that the relation between geographic location and hip fracture risk is stronger for 
area of residence early in life than for area of residence at the time of fracture (32). 

The limitations of this study must be mentioned in interpreting the results. First, hip fracture 
hospitalization rates may be overestimated, as it was not possible to identify patients who were 
transferred from another study hospital. Second, the number of hip fractures may have been 
under- or overestimated by misclassification of the disease. However, hip fractures are clearly 
categorized in the ICD-10 and hip fracture coding has been proven for accuracy (33). Third, the 
number of cases would be underestimated if patients were treated outside of a hospital, although 
approximately 85%-100% of all patients with hip fracture are hospitalized (34). Finally, the 
Anuario de Egresos Hospitalarios database used in this study has not been validated for use in 
collecting data on hip fracture patients. Despite these limitations, this study is the first to report 
population-based trends in hip fractures among older adults in Ecuador. 



In conclusion, hip fracture rates increased substantially among adults 50 years of age and older in 
Ecuador during the study period. As the population of Ecuador ages, the number of hip fractures 
is expected to increase considerably among the oldest old over the next decades. These findings 
should urge public health authorities in Ecuador, and other countries with similar demographics, 
to promote effective programs of osteoporosis and fall prevention among older adults. 

 

 

 

 

Europa 

 

United Kingdom 

Hospital statistics for Broken leg - England:  

The following statistics related to hospitals and hospitalization and Broken leg:  

 0.7% (89,313) of hospital consultant episodes were for fracture of femur in England 
2002-03 (Hospital Episode Statistics, Department of Health, England, 2002-03)  

 79% of hospital consultant episodes for fracture of femur required hospital admission in 
England 2002-03 (Hospital Episode Statistics, Department of Health, England, 2002-03)  

 25% of hospital consultant episodes for fracture of femur were for men in England 2002-
03 (Hospital Episode Statistics, Department of Health, England, 2002-03)  

 75% of hospital consultant episodes for fracture of femur were for women in England 
2002-03 (Hospital Episode Statistics, Department of Health, England, 2002-03)  

 88% of hospital consultant episodes for fracture of femur required emergency hospital 
admission in England 2002-03 (Hospital Episode Statistics, Department of Health, 
England, 2002-03)  

 26.3 days was the mean length of stay in hospitals for fracture of femur in England 2002-
03 (Hospital Episode Statistics, Department of Health, England, 2002-03)  

 17 days was the median length of stay in hospitals for fracture of femur in England 2002-
03 (Hospital Episode Statistics, Department of Health, England, 2002-03)  

 77 was the mean age of patients hospitalised for fracture of femur in England 2002-03 
(Hospital Episode Statistics, Department of Health, England, 2002-03)  

 7% of hospital consultant episodes for fracture of femur occurred in 15-59 year olds in 
England 2002-03 (Hospital Episode Statistics, Department of Health, England, 2002-03)  

 76% of hospital consultant episodes for fracture of femur occurred in people over 75 in 
England 2002-03 (Hospital Episode Statistics, Department of Health, England, 2002-03)  



 0% of hospital consultant episodes for fracture of femur were single day episodes in 
England 2002-03 (Hospital Episode Statistics, Department of Health, England, 2002-03)  

 3.4% (1,784,340) of hospital bed days were for fracture of femur in England 2002-03 
(Hospital Episode Statistics, Department of Health, England, 2002-03)  

 0.392% (50,061) of hospital consultant episodes were for fracture of lower leg including 
ankle in England 2002-03 (Hospital Episode Statistics, Department of Health, England, 
2002-03)  

 90% of hospital consultant episodes for fracture of lower leg including ankle required 
hospital admission in England 2002-03 (Hospital Episode Statistics, Department of 
Health, England, 2002-03)  

 53% of hospital consultant episodes for fracture of lower leg including ankle were for 
men in England 2002-03 (Hospital Episode Statistics, Department of Health, England, 
2002-03)  

 47% of hospital consultant episodes for fracture of lower leg including ankle were for 
women in England 2002-03 (Hospital Episode Statistics, Department of Health, England, 
2002-03)  

 93% of hospital consultant episodes for fracture of lower leg including ankle required 
emergency hospital admission in England 2002-03 (Hospital Episode Statistics, 
Department of Health, England, 2002-03)  

 10.2 days was the mean length of stay in hospitals for fracture of lower leg including 
ankle in England 2002-03 (Hospital Episode Statistics, Department of Health, England, 
2002-03)  

 5 days was the median length of stay in hospitals for fracture of lower leg including ankle 
in England 2002-03 (Hospital Episode Statistics, Department of Health, England, 2002-
03)  

 44 was the mean age of patients hospitalised for fracture of lower leg including ankle in 
England 2002-03 (Hospital Episode Statistics, Department of Health, England, 2002-03)  

 56% of hospital consultant episodes for fracture of lower leg including ankle occurred in 
15-59 year olds in England 2002-03 (Hospital Episode Statistics, Department of Health, 
England, 2002-03)  

 17% of hospital consultant episodes for fracture of lower leg including ankle occurred in 
people over 75 in England 2002-03 (Hospital Episode Statistics, Department of Health, 
England, 2002-03)  

 0% of hospital consultant episodes for fracture of lower leg including ankle were single 
day episodes in England 2002-03 (Hospital Episode Statistics, Department of Health, 
England, 2002-03)  

 0.849% (444,959) of hospital bed days were for fracture of lower leg including ankle in 
England 2002-03 (Hospital Episode Statistics, Department of Health, England, 2002-03)  

 Hospitalization statistics in Australia:  
o hospitalisations for fracture of lower leg including ankle at public hospitals 

occurred in 8.1 people per 10,000 population in Australia 2001-02 (Australian 
Hospital Data, AIHW, Australia, 2001-02)  

o 6.2 days was the mean length of stay in public hospitals for fracture of lower leg 
including ankle in Australia 2001-02 (Australian Hospital Data, AIHW, Australia, 
2001-02)  



 

 

 

 

Norway 

 

Incidence of traumatic long-bone fractures requiring in-hospital management: a prospective age- 
and gender-specific analysis of 4890 fractures. 

Department of Orthopedic Surgery, Stavanger University Hospital, Stavanger, Norway. 

Abstract 

BACKGROUND:  

Musculoskeletal trauma represents a considerable global health burden; however, reliable 
population-based incidence data are lacking. Thus, we prospectively investigated the age- and 
sex-specific incidence patterns of long-bone fractures in a defined population. 

METHODS:  

A 4-year prospective study of all long-bone fractures in a defined Norwegian population was 
carried out. The demographic data, as well as data on fracture type and location and mode of 
treatment were collected using recognised classification (e.g., AO/OTA - Arbeitsgemeinschaft 
für Osteosynthesefragen/Orthopaedic Trauma Association; Gustilo-Anderson (GA) for open 
fractures). Age- and sex-adjusted incidences were calculated using population statistics. 

RESULTS:  

During the study period, 4890 long-bone fractures were recorded. The overall incidence per 
100,000 per year was 406 with a 95% confidence interval (95%CI) of 395-417. The age-adjusted 
incidence for those 6 years (339; 95% CI: 318-360) was lower than that for those or 16 years 
(427; 95%CI: 414-440). The overall male incidence (337; 95%CI: 322-355) was lower than the 
female (476; 95%CI: 459-493), but the male:female ratio was 2:1 among those <50 years, and 
1:3 in those >or=50 years. The upper limb fractures had an overall incidence of 159 (95%CI: 
152-166), whereas the lower limb fracture incidence was 247 (95%CI: 238-256). Open fractures 
occurred in 3%, with an incidence of 13 (95%CI: 11-15). Paediatric fractures were more likely to 
be treated conservatively with only 8% requiring internal fixation, compared to 56% internal 



fixation in those >or=16 years of age. An increase in the use of angular stable plates occurred 
during the study period. 

CONCLUSION:  

This prospectively collected study of long-bone fractures in a defined population recognises age- 
and gender-specific fracture patterns. Boys predominate in the younger age group for which 
treatment is basically conservative. In the senior population, women and operative treatment 
predominate. 

 

 

 

Osteoporosis – General 

 

Facts and Statistics  

 

 Worldwide, osteoporosis causes more than 8.9 million fractures annually, resulting in an 
osteoporotic fracture every 3 seconds. 

 Osteoporosis is estimated to affect 200 million women worldwide - approximately one-
tenth of women aged 60, one-fifth of women aged 70, two-fifths of women aged 80 and 
two-thirds of women aged 90 . 

 Osteoporosis affects an estimated 75 million people in Europe, USA and Japan . 
 For the year 2000, there were an estimated 9 million new osteoporotic fractures, of which 

1.6 million were at the hip, 1.7 million were at the forearm and 1.4 million were clinical 
vertebral fractures. Europe and the Americas accounted for 51% of all these fractures, 
while most of the remainder occurred in the Western Pacific region and Southeast Asia . 

 Worldwide, 1 in 3 women over age 50 will experience osteoporotic fractures, as will 1 in 
5 men aged over 50 . 

 80%, 75%, 70% and 58% of forearm, humerus, hip and spine fractures, respectively, 
occur in women. Overall, 61% of osteoporotic fractures occur in women, with a female-
to-male ratio of 1.6 . 

 Nearly 75% of hip, spine and distal forearm fractures occur among patients 65 years old 
or over . 



 A 10% loss of bone mass in the vertebrae can double the risk of vertebral fractures, and 
similarly, a 10% loss of bone mass in the hip can result in a 2.5 times greater risk of hip 
fracture . 

 By 2050, the worldwide incidence of hip fracture in men is projected to increase by 310% 
and 240% in women, compared to rates in 1990.  . 

 The combined lifetime risk for hip, forearm and vertebral fractures coming to clinical 
attention is around 40%, equivalent to the risk for cardiovascular disease . 

 Osteoporosis takes a huge personal and economic toll. In Europe, the disability due to 
osteoporosis is greater than that caused by cancers (with the exception of lung cancer) 
and is comparable or greater than that lost to a variety of chronic noncommunicable 
diseases, such as rheumatoid arthritis, asthma and high blood pressure related heart 
disease . 

 A prior fracture is associated with an 86% increased risk of any fracture . 
 Although low BMD confers increased risk for fracture, most fractures occur in 

postmenopausal women  and elderly men  at moderate risk. 
 In women over 45 years of age, osteoporosis accounts for more days spent in hospital 

than many other diseases, including diabetes, myocardial infarction and breast cancer . 
 Evidence suggests that many women who sustain a fragility fracture are not appropriately 

diagnosed and treated for probable osteoporosis. 
 The great majority of individuals at high risk (possibly 80%), who have already had at 

least one osteoporotic fracture, are neither identified nor treated . 
 An IOF survey, conducted in 11 countries, showed denial of personal risk by 

postmenopausal women, lack of dialogue about osteoporosis with their doctor, and 
restricted access to diagnosis and treatment before the first fracture result in 
underdiagnosis and undertreatment of the disease . 

 

Osteoporosis in Men 

 About 20-25% of hip fractures occur in men. The overall mortality is about 20% in the 
first 12 months after hip fracture and is higher in men than women . 

 It is estimated that the residual lifetime risk of experiencing an osteoporotic fracture in 
men over the age of 50 is up to 27%, higher than the lifetime risk of developing prostate 
cancer of 11.3%  . 

 Vertebral fractures may cause equal morbidity in men and women. Hip fractures in men 
cause significant morbidity and loss of normal functioning . 

 Although the overall prevalence of fragility fractures is higher in women, men generally 
have higher rates of fracture related mortality . 

 As in women, the mortality rate in men after hip fracture increases with age and is 
highest in the year after a fracture . Over the first 6 months, the mortality rate in men 
approximately doubled that in similarly aged women . 

 Forearm fracture is an early and sensitive marker of male skeletal fragility. In aging men, 
wrist fractures carry a higher absolute risk for hip fracture than spinal fractures in 
comparison to women . 



 In Sweden, osteoporotic fractures in men account for more hospital bed days than those 
due to prostate cancer . 

 In 2025, the estimated number of hip fractures occurring worldwide in men will be 
similar to that observed in women in 1990 . 

 

Hip Fracture 

 Between 1990 and 2000, there was nearly a 25% increase in hip fractures worldwide. The 
peak number of hip fractures occurred at 75-79 years of age for both sexes; for all other 
fractures, the peak number occurred at 50-59 years and decreased with age . 

 Nearly 75% of all hip fractures occur in women . 
 Men accout for 25% of hip fractures occurring in the over 50 population . 
 Hip fractures are invariably associated with chronic pain, reduced mobility, disability, 

and an increasing degree of dependence . After sustaining a hip fracture 10-20% of 
formerly community dwelling patients require long term nursing care , with the rate of 
nursing home admission rising with age . 

 In white women, the lifetime risk of hip fracture is 1 in 6, compared with a 1 in 9 risk of a 
diagnosis of breast cancer . 

 A 50 year old woman has a 2.8% risk of death related to hip fracture during her 
remaining lifetime, equivalent to her risk of death from breast cancer and 4 times higher 
than that from endometrial cancer . 

 Approximately 1.6 million hip fractures occur worldwide each year, by 2050 this number 
could reach between 4.5 million and 6.3 million . 

 5-10% of patients experience a recurrent hip fracture , with the mean interval between the 
first and second fracture being 3.3 years . 

 Hip fractures cause the most morbidity with reported mortality rates up to 20-24% in the 
first year after a hip fracture , and greater risk of dying may persist for at least 5 years 
afterwards . Loss of function and independence among survivors is profound, with 40% 
unable to walk independently, 60% requiring assistance a year later . Because of these 
losses, 33% are totally dependent or in a nursing home in the year following a hip 
fracture . 

 Scandinavia has the highest reported incidence of hip fracture worldwide . 
 Up to 20% of patients die in the first year following hip fractures, mostly due to pre-

existing medical conditions. Less than half those who survive the hip fracture regain their 
previous level of function . 

 

Vertebral Fracture 

 A 50 year old white woman has a 16% lifetime risk of experiencing a vertebral fracture 
whereas a 50 year old white man’s lifetime risk is 5%. 



 A woman 65 years of age with one vertebral fracture has a one in four chance of another 
fracture over 5 years, which can be reduced to one in eight by treatment . 

 Vertebral fractures can lead to back pain, loss of height, deformity, immobility, increased 
number of bed days, and even reduced pulmonary function . Their impact on quality of 
life can be profound as a result of loss of self-esteem, distorted body image and 
depression . Vertebral fractures also significantly impact on activities of daily living . 

 After hospitalization for a vertebral fracture, there is a greatly increased risk of requiring 
hospitalization for a further fracture in the years following initial hospitalization . 

 Vertebral fractures are associated with an increased risk of both further vertebral and 
nonvertebral fractures . Women who develop a vertebral fracture are at substantial risk 
for additional fracture within the next 1-2 years . 

 It is estimated that only one-third of vertebral fractures come to clinical attention  and 
underdiagnosis of vertebral fracture is a worldwide problem. The proportion of vertebral 
fractures that go unrecognized, during the local assessment of a thoracolumbar lateral 
radiograph, is as high as 46% in Latin America, 45% in North America, and 29% in 
Europe/South Africa/Australia . 

 The incidence of vertebral fractures increases with age in both sexes. Most studies 
indicate that the prevalence of vertebral facture in men is similar to, or even greater than, 
that seen in women to age 50 or 60 years . 

 

Risk Factors 

 Since the clinical outcome of osteoporosis is bone fracture, attention is now increasingly 
focused on the identification of patients at high risk of fracture rather than the 
identification of people with osteoporosis as defined by BMD alone . 

 Although osteoporosis is defined in terms of BMD and microarchitectural deterioration 
of bone tissue, BMD is just one component of fracture risk. Accurate assessment of 
fracture risk should ideally take into account other proven risk factors that add 
information to that provided by BMD . 

 Osteoporosis has been shown in studies to have a large genetic component . A parental 
history of fracture (particularly hip fracture) confers an increased risk of fracture that is 
independent of BMD . 

 Studies have provided evidence that weight in infancy is a determinant of bone mass in 
adulthood  . 

 Physical inactivity and a sedentary lifestyle as well as impaired neuromuscular function 
(e.g., reduced muscle strength, impaired gait and balance) are risk factors for developing 
fragility fractures . 

 Smoking can lead to lower bone density and higher risk of fracture  and this risk 
increases with age . 

 A high intake of alcohol confers a significant risk of future fracture (e.g., over 4 units of 
alcohol/day can double the risk of hip fracture) . The risk of vertebral and hip fractures in 
men increases greatly with heavy alcohol intake, particularly with long term intake . 

 Prolonged use of corticosteroids is the most common cause of secondary osteoporosis. It 
is estimated that 30-50% of patients on long term corticosteroid therapy will experience 



fractures , with an increased in risk of hip fracture by 2-fold in women and 2.6-fold in 
men . 

 Proton pump inhibiting drugs can reduce the absorption of calcium from the stomach and 
long term use of these drugs can significantly increase the risk of an osteoporosis-related 
fracture . 

 Low body weight and weight loss is associated with greater bone loss and increased risk 
of fracture . 

 Some young females, particularly those training for elite athletic competition, exercise 
too much, eat too little, and consequently experience amenorrhea which makes them at 
risk for low bone mass and fractures . 

 After an initial low trauma fracture from a simple fall, both older men and women have 
an increased equivalent risk of all types of subsequent fractures, especially in the next 5-
10 years . 

 Middle-aged and older men and women with annual height loss >0.5 cm are at increased 
risk of hip and any fracture . 

 Falls contribute to fractures - 90% of hip fractures result from falls . A third of people 
over age 65 fall annually, with approximately 10-15% of falls in the elderly resulting in 
fracture, and almost 60% of those who fell the previous year will fall again . 

 Use of anxiolytics, sedatives, neuroleptics and antidepressants has been shown to 
increase risk of hip fracture . 

 

Treatment 

 There is a range of drug treatment available for postmenopausal osteoporosis. Different 
studies have consistently shown that, depending on the drug and the patient population, 
treatment reduces the risk of vertebral fracture by between 30-70%, nonvertebral 
fractures by between 15-20%, and hip fractures up to 40% . 

 Treatment of established osteoporosis is cost-effective irrespective of age  and therapies 
with proven rapid efficacy may offer important value to healthcare payers, providers and 
patients . 

 Identifying and treating patients at risk of fracture, but who have not yet sustained a 
fracture, will substantially reduce the long term burden of osteoporosis. Reducing the risk 
of first fracture from 8% to 2% can reduce the 5-year fracture incidence from 
approximately 34% to 10% . 

 Sunlight exposure can increase the BMD of vitamin D deficient bone and lead to the 
prevention of nonvertebral fractures . 

 Poor compliance is one of the most important treatment problems. Studies show that only 
40% of patients take treatment for more than one year. At two years, only 20% of patients 
are still taking their medication  . 

 In the short term, vertebroplasty and balloon kyphoplasty provide quicker pain relief and 
mobility recovery than conservative treatment alone. Both techniques are able to stabilise 
the fracture and in some cases restore lost vertebral body height. However, further studies 
are needed with standardised and systematic reporting of health outcomes and 
complications . 



 

Exercise 

 Childhood and adolescence are particularly valuable times to improve bone mass through 
exercise. 

 Higher levels of leisure time, sport activity, and household chores and fewer hours of 
sitting daily were associated with a significantly reduced relative risk for hip fracture . 

 Physical activity and fitness reduce risk of osteoporosis and fracture and fall-related 
injuries . 

 Epidemiologic evidence suggests that physical activity is associated with reductions in 
hip fracture in women and men . 

 Strengthening back muscles can reduce the risk of vertebral fractures and kyphosis . 
 Studies have shown that bone mineral density in postmenopausal women can be 

maintained or increased with therapeutic exercise . 
 In the frail elderly, activity to improve balance and confidence may be valuable in fall 

prevention. Studies have shown that individuals who practice tai chi have a 47% decrease 
in falls and 25% the hip fracture rate of those who do not (98) and that tai chi can be 
beneficial for retarding bone loss in weight-bearing bones in early postmenopausal 
women . 

 Intensive exercise training can lead to improvements in strength and function in elderly 
patients who have had hip replacement surgery due to hip fracture . 

 

Nutrition 

 Adequate levels of calcium intake can maximize the positive effect of physical activity 
on bone health during the growth period of children . 

 Calcium supplementation has been shown to have a positive effect on bone mineral 
density in postmenopausal women . 

 Fruit and vegetable intake was positively associated with bone density in a study in men 
and women. The exact components of fruits and vegetables which may confer a benefit to 
bone are still to be clarified . 

 In a study in elderly men and women, higher dietary protein intake was associated with a 
lower rate of age-related bone loss . 

 Good nutrition is an important part of a successful rehabilitation program in patients who 
have had an osteoporotic fracture. In frail, elderly, hip fracture patients this is crucially 
important, as poor nutritional status can slow recovery, and increase susceptibility to 
further fractures . 

 Lactose intolerance has been shown to be associated with low bone mass and increased 
risk of fracture due to low milk (calcium) intake . 

 Moderate alcohol intake is not thought to be harmful to bone. However, chronic alcohol 
abuse is detrimental to bone health, with one of the mechanisms being a direct toxic 
effect on bone forming cells . 



 Studies in children and adolescents have shown that supplementation with calcium, dairy 
calcium-enriched foods or milk enhances the rate of bone mineral acquisition . 

 The onset of anorexia nervosa frequently occurs during puberty, the time of life when 
maximal bone mass accrual occurs, thereby putting adolescent girls and boys with 
anorexia nervosa at high risk for reduced peak bone mass . 

 Calcium and vitamin D supplementation reduces rates of bone loss and also fracture rates 
in older male and female adults, and the elderly . In institutionalized elderly women, this 
combined supplementation reduced hip fracture rates . 

 Supplementation with vitamin D has improved lower extremity muscle performance and 
reduced risk of falling in several high-quality double blind randomized control trials . 

 In a study in elderly men and women, higher dietary protein intake was associated with a 
lower rate of age-related bone loss . 

 

Key statistics for Europe 

 Bone mineral density measurement is underutilized in majority of European countries. 
Reasons include limited availability of densitometers, restrictions in personnel permitted 
to perform scans, low awareness of usefulness of BMD testing, limited or nonexistent 
reimbursement . 

 Based on WHO diagnostic criteria (T-score less than or equal to -2.5 SD) approximately 
22 million women and 5.5 million men aged between 50-84 years of age are estimated to 
have osteoporosis in the EU (2010 figures). (253) Due to changes in population 
demography the number of men and women with osteoporosis in the EU will rise from 
27.5 million in 2010 to 33.9 million in 2025, corresponding to an increase of 23%.   

 The number of new fractures in 2010 in the EU was estimated at 3.5 million, comprising 
approximately 620,000 hip fractures, 520,000 vertebral fractures, 560,000 forearm 
fractures and 1,800,000 other fractures.  

 The annual number of fractures in the EU will rise from 3.5 million in 2010 to 4.5 million 
in 2025, corresponding to an increase of 28%.  

 In 2010, the number of deaths causally related to fractures in the EU was estimated at 
43,000   

 In the EU in women: approximately 50% of fracture related deaths were due to hip 
fractures, 28% to clinical vertebral and 22% to other fractures. In men:  corresponding 
proportions were 47%, 39% and 14%, respectively.  

 Incidence rates of hip fractures were available for most, but not all, countries of the EU 
whereas information on country-specific incidence rates of forearm, clinical vertebral 
fractures and other osteoporotic fractures was scarce.  

 It is estimated that approximately 26,300 life-years were lost in the EU in 2010 due to 
incident fractures.  

 The cost of osteoporosis, including pharmacological intervention in the EU in 2010 was 
estimated at €37 billion – out of which:  Costs of treating incident fractures represented 
66%, Pharmacological prevention 5% and Long-term fracture care 29%.  

 The total health burden osteoporosis in the EU was estimated at 1,180,000 lost QALYs 
(Quality Adjusted Life Years) for the EU. The majority of the QALYs lost were a 



consequence of prior fractures. Assigning a QALY the value of 2xGDP, the total value of 
QALYs lost in 2010 was estimated at €60.4 billion.  

 The number of QALYs lost annually due to fractures in the EU will increase from 1.2 
million in 2010 to 1.4 million in 2025, corresponding to an increase of 20%.   

 Belgium: In 2010 approximately 80,000 new fragility fractures; number of people aged 
50+ with osteoporosis, approximately 600,000; economic burden of new and prior 
fractures € 606 million each year; by 2025 burden will increase by 21 % to € 733 million 
. 

 Czech Republic: In 2010 approximately 72,000 new fragility fractures; number of people 
aged 50+ with osteoporosis, approximately 530,000; economic burden of new and prior 
fractures € 273 million each year; by 2025 burden will increase by 29 % to € 352 million 
. 

 Denmark: In 2010 approximately 66,000 new fragility fractures; number of people aged 
50+ with osteoporosis, approximately 280,000; economic burden of new and prior 
fractures € 1,055 million each year; by 2025 burden will increase by 27 % to more than 
€1.3 billion (€ 1,344 million) . 

 Denmark: The first hip fracture incidence rate increased by 56% during the period 1987-
1997, with an increase of 41% among women and 104% among men aged 50 years and 
older. 

 Finland: The total number of hip fractures increased by 70% within a 10-year period 
(1992-2002) . 

 France: In 2010 approximately 377,000 new fragility fractures; number of people aged 
50+ with osteoporosis, approximately 3,480,000; economic burden of new and prior 
fractures € 4,853 million each year; by 2025 burden will increase by 26 % to € 6,111 
million . 

 Georgia: It is estimated that only 25% of patients with hip fracture are hospitalized . 
 Germany: In 2010 approximately 725,000 new fragility fractures; number of people aged 

50+ with osteoporosis, approximately 5,020,000; economic burden of new and prior 
fractures more than  9 billion (€ 9,008 million) each year; by 2025 burden will increase 
by 25 % to more than € 11.2 billion (€11,261 million) . 

 Germany: A lifetime prevalence of any fracture was found to be 45% for men and 31% 
for women within the age range of 25-74 years; and 42% for men and 40% for women 
within the age range of 65-74 years . 

 Greece: In 2010 approximately 86,000 new fragility fractures; number of people aged 
50+ with osteoporosis, approximately 640,000; economic burden of new and prior 
fractures € 680 million each year; by 2025 burden will increase by 20 % to € 814 million 
. 

 Greece: During 1977-1992 there was an average annual increase of 7.6% for hip fractures 
. 

 Kazakhstan: Fewer than 50% of patients with hip fracture are hospitalized and only 30% 
undergo hip surgery. 

 Romania: The prevalence of postmenopausal osteoporosis is estimated at 11.5%, which 
means that one in three Romanian women would be osteoporotic or osteopenic after the 
age of 55. 

 Romania: In 2010 approximately 94,000 new fragility fractures each year; number of 
people aged 50+ with osteoporosis, approximately 590,000; economic burden of new and 



prior fractures € 577 million each year; by 2025 burden will increase by 17 % to € 151 
million. 

 Russia: It is estimated that 14 million people (10% of the population) suffer from 
osteoporosis and 20 million have osteopenia – leaving 34 million people at high risk of 
fracture. 

 Russia: In some Russian cities, the lack of hospitalization and surgery following hip 
fracture lends itself to an extremely high fracture rate of up to 45-52% during the first 
year following fracture. 

 Russia: Of those who survive hip fracture, only 9% return to their previous level of daily 
activities. 

 Slovenia: From 1998 to 2005, the total number of hip fractures increased by 40%. 
 Sovenia: In 2010 approximately 16,000 new fragility fractures each year; number of 

people aged 50+ with osteoporosis, approximately 590,000; economic burden of new and 
prior fractures € 56 million each year; by 2025 burden will increase by 37 % to € 77 
million. 

 Spain: In 2010 approximately 204,000 new fragility fractures; number of people aged 
50+ with osteoporosis, approximately 2,450,000; economic burden of new and prior 
fractures € 2,842 million each year; by 2025 burden will increase by 30 % to € 3.68 
billion. 

 Spain: There was a 54% increase in new cases of hip fracture within a 14-year period 
(1998-2002). This increase occurred mainly in women (64%) compared to men (19%)  

 Spain: 13% of patients who have suffered a fracture die after 3 months and this figure 
rises to 38% after 24 months. Furthermore, after experiencing a vertebral fracture, 45% of 
patients suffer from functional damage and 50% are afflicted by partial or total disability. 

 Sweden: The probability of sustaining an osteoporotic hip fracture at the age of 50 years 
is 23% in women and 11% in men. The risk of sustaining a clinical vertebral fracture is 
15% in women and 8% in men. For any common osteoporotic fracture, the remaining 
lifetime risk is 46% in women and 22% in men. 

 Sweden: In 2010 • Approximately 107,000 new fragility fractures; number of people 
aged 50+ with osteoporosis, approximately 520,000; economic burden of new and prior 
fractures € 1,486 million each year; by 2025 burden will increase by 23 % to more than € 
1.8 billion (€ 1,828 million). 

 Sweden: Hip fractures account for nearly as many hospital days as acute myocardial 
infarction and for more than prostate and breast cancers combined. 

 Sweden: Hip fracture causes nearly the same amount of deaths as breast cancer. 
 Switzerland: Between 2000-2020, osteoporotic hip, vertebral and wrist fracture are 

predicted to rise by 33%, 27% and 19%, respectively, if current prevention and treatment 
patterns are maintained. 

 Switzerland: The annual costs of hospitalizations (in terms of duration of stay) for 
osteoporotic fractures were greater than those for myocardial infarction, stroke and breast 
cancer, and only slightly lower than for chronic obstructive pulmonary disease. For 
women, the costs associated with osteoporosis were higher than for all these diseases . 

 Switzerland: In 2000, 62,535 hospitalizations for fractures (57% women and 43% men) 
were registered. 51% of all fractures in women and 24% in men were considered as 
osteoporotic. The direct medical cost of hospitalization of patients with osteoporosis 
and/or related fractures was 357 million CHF. Hip fractures accounted for approximately 



half of these costs. Among other common diseases in women and men, osteoporosis 
ranked number 1 in women and number 2 (behind COPD) in men. 

 Ukraine: The estimated number of postmenopausal women with osteoporosis risk and 
osteopenia is 7 million (28% of the total number of women). 

 Ukraine:A recent study reports that most of the Ukrainian population has vitamin D 
insufficiency or deficiency (246). 

 UK: 1 in 2 women and 1 in 5 men will suffer a fracture after the age of 50. 
 UK: In 2010 approximately 536,000 new fragility fractures each year; number of people 

aged 50+ with osteoporosis, approximately 3.21 million; economic burden of new and 
prior fractures £ 3,496 (€ 5,408) million each year; by 2025 burden will increase by 24 % 
to £ 5,465 (€ 6,723) million. 
  

 

Key statistics for North America 

 Canada: Osteoporosis affects approximately 1.4 million Canadians, mainly 
postmenopausal women and the elderly. Osteoporosis affects 1 in 4 women and more 
than 1 in 8 men over the age of 50 years, with 1 in 4 men and women having evidence of 
a vertebral fracture. 

 Canada: Almost 30,000 hip fractures occur each year. By the year 2030, the number of 
hip fractures is expected to quadruple. 

 USA: Osteoporosis and low bone mass are currently estimated to be a major public health 
threat for almost 44 million U.S. women and men aged 50 and older. 

 USA: The 44 million people with either osteoporosis or low bone mass represent 55 
percent of the people aged 50 and older in the United States. 

 USA: By the year 2010, it is estimated that more than 52 million women and men in this 
same age category will be affected and, if current trends continue, the figure will climb to 
more than 61 million by 2020. 

 USA: In 2002, it is estimated that more than 10 million people already have osteoporosis. 
Approximately eighty percent of these people are women. This figure will rise to almost 
12 million individuals by 2010 and to approximately 14 million by 2020 if additional 
efforts are not made to stem this disease, which may be largely prevented with lifestyle 
considerations and treatment when appropriate. 

 

Key statistics for Latin America 

 From 1990 to projections in 2050 the number of hip fractures for women and men aged 
50-64 in Latin America will increase by 400%. For age groups older than 65 the increase 
will be a staggering 700%. 



 Latin Americans will suffer an estimated 655,648 hip fractures in 2050, at an estimated 
direct cost of $13 billion. The mortality rates in the year following a hip fracture are 23-
30% and are higher in men compared to women. 

 The prevalence of vertebral osteopenia in women 50 years and older has been reported at 
45.5-49.7% and vertebral osteoporosis at at 12.1-17.6%; while the prevalence of femoral 
neck osteopenia has been reported at 46-57.2% and femoral neck osteoporosis at 7.9-
22%. 

 In a study of five Latin American countries (Argentina, Brazil, Colombia, Mexico and 
Puerto Rico), the prevalence of vertebral fractures in women over 50 years of age was 
about 15%, with 7% occuring within the 50-60 years old age group and increasing to 
28% for those greater than 80 years old (186). 

 Argentina: The prevalence in women over 50 years old is 50% for osteopenia and 25% 
for osteoporosis. It is projected that by 2050, 5.24 million and 2.62 million women will 
have osteopenia and osteoporosis, respectively. 

 Argentina: 34,000 hip fractures occur every year in the population aged 50 years and 
older, with an average of 90 fractures/day. By 2050, there will be >63,000 hip fractures in 
women and >13,000 in men. The prevalence of vertebral fractures in these women is 
16.2% (186). Hospitalization costs of hip and vertebral fractures exceed 190 million USD 
per year. 

 Brazil: 10 million people, approximately one person in every 17, has osteoporosis (144). 
The lifetime prevalence of fractures has been found to be 37.5% among men and 21% 
among women with proportions among white, mixed and black subjects at about 29%, 
31% and 22%, respectively. 

 Brazil: It is estimated that just 1 in 3 patients with hip fractures are diagnosed as having 
osteoporosis and of those, only 1 in 5 receive any kind of treatment. 

 Brazil: The economic burden of osteoporosis hip fractures to private health plan 
companies in Brazil is estimated in the region of $6 million. 

 Chile: In 1985, a large clinical trial of women older than 50 indicated that 46% had 
osteopenia and 22% had osteoporosis. 

 Mexico: 1 out of every 4 people has osteopenia or osteoporosis and the lifetime 
probability of having a hip fracture at 50 years of age is 8.5% for women and about 4% 
for men . For 2006, the estimated cost of healthcare for hip fracture was $97 million . 

 Venezuela: The lifetime probability of having a hip fracture at 50 years of age is 5.5% for 
women and 1.5% for men, and for any osteoporotic fracture is 13.6% for women and 
3.5% for men. 

 Venezuela: In 1995 there were 9.6 hip fractures per day. In 2030 it is estimated that there 
will be 67 hip fractures per day. Of the people that suffer a hip fracture, 17% die in the 
first 4 months after the fracture. Clinical trials indicated that only the 10% of the 
population older than 70 years have normal peak bone mass. 

 

Key statistics for Middle East and Africa 

 Despite ample sunshine, the Middle East and Africa register the highest rates of rickets 
worldwide. Low levels of vitamin D are prevalent throughout the region. 



 Mortality rates post-hip fracture may be higher in this region than those reported from 
western populations. While such rates vary between 25-30% in western populations, they 
are 2-3 fold higher in populations from the Middle East and Africa region. 

 There are extremely limited numbers of DXA machines available in this region.  In 
Morocco, there are only 0.6 DXA machines per 1 million people. 

 Egypt: Calculations show that 53.9% of postmenopausal women have osteopenia while 
28.4% have osteoporosis .  21.9% of males aged 20-89 have osteoporosis. 

 Iran: It hasaccounted for 0.85% of the global burden of hip fracture and 12.4% of the 
burden of hip fracture in the Middle East. 

 Iran: There were 50,000 hip fractures in 2010 and 62,000 are projected for 2020 . 
 Jordan: Currently, it is estimated that there are 1008 hip fractures per year in Jordan, 

however, based on the First Jordanian Hip Fracture Survey (2008) it is predicted that this 
number will quadruple by 2050. 

 Lebanon: Hip fractures occur at a younger age in Lebanon compared to Western 
populations, and 60% of patients with hip fractures have osteopenia rather than 
osteoporosis. 

 Qatar: A 2009 study of 458 children revealed that 68.8% were vitamin D deficient. The 
deficiency was most pronounced in the age group 11-16 years. 

 Saudi Arabia: With a population of 1,461,401 persons aged 50 years or more, 8768 
would suffer femoral fractures yearly at a cost of $1.14 billion. 

 Syria: It is estimated that there are about 15,000 vertebral fractures each year of which 
only 20% are treated by a doctor. 

 Turkey: More than 24,000 hip fractures occurred annually in men and women aged 50 
years and over in 2010, and 36,000 are projected for 2020. 

 

Key statistics for Asia 

 It is projected that more than about 50% of all osteoporotic hip fractures will occur in 
Asia by the year 2050.  

 Osteoporosis is greatly underdiagnosed and undertreated in Asia, even in the most high 
risk patients who have already fractured. The problem is particularly acute in rural areas. 
In the most populous countries like China and India, the majority of the population lives 
in rural areas (60% in China), where hip fractures are often treated conservatively at 
home instead of by surgical treatment in hospitals. 

 DXA technology is relatively expensive and is not widely available in most developing 
Asian countries, especially in rural areas. For example, in 2008 Indonesia had a total of 
only 34 DXA machines, half of them in Jakarta, for a population of ca. 237 million 
(0.001 per 10,000 population). Like in many Asian countries, this falls far below the 
recommended number for Europe, of 0.11 per 10,000. 

 Nearly all Asian countries fall far below the FAO/WHO recommendations for calcium 
intake of between 1000 and 1300 mg/day. The median dietary calcium intake for the 
adult Asian population is approximately 450 mg/day, with a potential detrimental impact 
on bone health in the region. 



 Studies carried out across different countries in South and South East Asia showed, with 
few exceptions, widespread prevalence of vitaminosis D (vitamin D 
deficiency/insufficiency), in both sexes and all age groups of the population. 

 China: Osteoporosis affects almost 70 million Chinese over the age of 50 and causes 
some 687,000 hip fractures in China each year. From 1988 to 1992, the incidence of hip 
fractures in Beijing increased by 34% in women and 33% in men. There is a higher 
incidence of hip fractures in men than in women in China. 

 China: The overall prevalence of osteoporosis in mainland China might be approximately 
7% among adults, 10-20% in urban areas, 22.5% among men aged 50 years or more, and 
50.1% among women aged 50 years or more. 

 China: The average direct cost of a hip fracture in 2007 was 3603 USD and statistics 
from different cities indicate that the cost of hip fracture has been increasing at a rate of 
6% per year. In 2006 China spent ca. 1.5 billion USD treating hip fracture. It is estimated 
that this will rise to 12.5 billion USD in 2020 and by 2050 to more than 264.7 billion 
USD. 

 China: Osteoporosis prevention and awareness is largely restricted to urban areas of 
China and DXA machines are only available in the urban centers. In 2008 there were 
only 450 DXA machines in China for a population of ca. 1.3 billion. 

 China: The average length of hospital stay (19-24 nights) for a hip fracture exceeds that 
for treating breast cancer, ovarian cancer, prostate cancer or heart disease. 

 Hong Kong, China: Epidemiological studies showed that hip fracture incidence had 
increased by 300% from the 1960s to 1990s, and has stabilized from 2001-2006. The 
reasons are not clear, but may possibly be due to a number of factors including improved 
availability of medical intervention, increases in BMI, use of HRT, and improved falls 
prevention strategies. 

 Hong Kong, China: Despite the stabilization of hip fracture rates, fractures remain a 
major burden on health services and society. The acute hospital care cost of hip fractures 
amounted to 1% of the total annual hospital budget, or 17 million USD for a population 
of 6 million. 

 Hong Kong, China: The prevalence of vertebral fractures is estimated at 30% in women 
and 17% in men between the ages of 70-79 years of age. These rates are comparable to 
those in American Caucasians (148,149,156). 

 Chinese Taipei: The prevalence of osteoporosis in 1996-2001 among those ages 50 years 
and older was 1.6% in men and 11.4% in women. A study showed a high incidence rate 
of hip fractures, close to those of Western countries, and substantially higher than the 
rates in Beijing (3-5 times) and Hong Kong (1-2 times), except after age 85. During 
1996-2002, the incidence of hip fractures in the 65 years and older population increased 
by 30%, with rates greater in males (36%) than females (22%). 

 India: Expert groups peg the number of osteoporosis patients at approximately 26 million 
(2003 figures) with the numbers projected to increase to 36 million by 2013. 

 India: In a study among Indian women aged 30-60 years from low income groups, BMD 
at all the skeletal sites were much lower than values reported from developed countries, 
with a high prevalence of osteopenia (52%) and osteoporosis (29%) thought to be due to 
inadequate nutrition. 

 Japan: The prevalence of osteporosis in the Japanese female population aged 50-79 years 
has been estimated to be about 35% at the spine and 9.5% at the hip. 



 Japan: New hip fractures increased 1.7-fold during 1987-1997. 
 Japan: The total number of hip fractures is forecast to be 153,000 per year in 2010 and 

238,000 in 2030. 
 Korea: The occurrence of hip fractures increased about 4-fold over 10 years (1991-2001) 

(159). 
 Korea: The number of hip fractures after 75 years of age was 4.3 per 1000 in women and 

2.97 per thousand in men. 
 Pakistan: Osteoporosis seems to be a significant problem due to major nutritional issues 

as well as limited and underutilised diagnostic facilities. 
 Singapore: The incidences of hip fracture in 1998 have gone up 5 times in women and 

1.5 times in men compared to those observed in the 1960s. During 1991-1998, the 
incidence of hip fracture increased by 0.7% annually in men and by 1.2% annually in 
women. 

 

Key statistics for Oceania 

 Australia: 2.2 million Australians are affected by osteoporosis (163). About 11% of men 
and 27% of women aged 60 years or more are osteoporotic, and 42% of men and 51% of 
women are osteopenic. 

 Australia: The lifetime risk of osteoporotic fracture after 50 years of age: 42% in women, 
27% in men. 

 Australia: There are 20,000 hip fractures per year in Australia (increasing by 40% each 
decade) . 

 Australia: Total costs relating to osteoporosis are $7.4 billion per year of which $1.9 
billion are direct costs. 

 New Zealand: There were an estimated 84,000 osteoporotic fractures in 2007, with 60% 
of these occurring in women. Hip fractures were estimated to account for 5% of all 
fractures. 

 New Zealand: The total cost of osteoporosis is estimated to be over $1.15 billion per 
year. 

 New Zealand: It is estimated that both the number of osteoporotic fractures and the cost 
of healthcare associated with osteoporosis will increase by over 30% between 2007-2020. 

Fracture Risk Map:  

https://www.iofbonehealth.org/facts-and-statistics/frax-map  

Hip Fracture Incidence Map:  

https://www.iofbonehealth.org/facts-and-statistics/hip-fracture-incidence-map  

Epidemiology  

https://www.iofbonehealth.org/facts-and-statistics/frax-map
https://www.iofbonehealth.org/facts-and-statistics/hip-fracture-incidence-map


Due to its prevalence worldwide, osteoporosis is considered a serious public health concern. 
Currently it is estimated that over 200 million people worldwide suffer from this disease1. 
Approximately 30% of all postmenopausal women have osteoporosis in the United States and in 
Europe. At least 40% of these women2 and 15-30% of men3 will sustain one or more fragility 
fractures in their remaining lifetime. Ageing of populations worldwide will be responsible for a 
major increase in the incidence of osteoporosis in postmenopausal women4. 

It has been shown that an initial fracture is a major risk factor for a new fracture. An increased 
risk of 86% for any fracture has been demonstrated in people that have already sustained a 
fracture5. Likewise, patients with a history of vertebral fracture have a 2.3-fold increased risk of 
future hip fracture and a 1.4-fold increase in risk of distal forearm fracture6. 

Vertebral fractures 

Vertebral fractures are rarely reported by physicians and remain most of the time remain 
undiagnosed. Fewer than 10% of vertebral fractures result in hospitalisation, even if they cause 
pain and substantial loss of quality of life7, 8. 

In Europe, the prevalence defined by radiological criteria increases with age in both sexes and is 
almost as high in men as in women: 12% in females (range 6-21%) and 12% in males (range 8-
20%)9. This fact could be explained by occupation-associated trauma in men10. 
New fractures are most likely in nearby vertebrae, and they occur more frequently in the mid-
thoracic or thoracolumbar regions of the spine7. 

In Europe, the age-standardized incidence of morphometric fracture is 10.7 and 5.7 per 1000 
person-years in women and men, respectively11. These figures increase markedly with age in 
both women and men. 

Hip fractures 

Hip fracture is associated with serious disability and excess mortality. Women who have 
sustained a hip fracture have a 10-20% higher mortality than would be expected for their age12. 
The worldwide annual incidence of hip fracture is approximately 1.7 million.13. 

Hip fracture rates vary markedly between populations. After age adjustment, hip fracture rates 
are more common in Scandinavian and North America than these observed in southern 
European, Asian and Latin American countries. There are wide discrepancies between the 
incidence rate in women and men: the sex ratio F/M is 4/5 and 90% of the hip fractures occur in 



people over 50 years old10. 

 

Age-specific and sex-specific incidence of radiographic vertebral, hip and distal forearm 
fractures. (Sambrook et al. Lancet 2006;367:2010-8)  

Distal forearm (wrist) fractures 

Wrist fractures are most likely to occur in women over 65 years old. An increase in age-adjusted 
incidence in white women between 45 and 60 years of age has been observed. Then the trend 
stabilises or slightly increases. Only 15% of wrist fractures occur in men and this rate does not 
increase much with age14. 

In Europe, the annual incidence of distal forearm fractures in male and female were estimated 
1.7 and 7.3 per 1000 person-years, respectively15. 

It is important to notice that distal forearm fractures are an early and sensitive marker of male 
skeletal fragility. Aging men carry a higher absolute risk for hip fractures than spinal fractures in 
comparison to women16. 

Comparison with other chronic diseases 

Surprisingly, osteoporosis is much more common than other diseases which usually catch public 
attention, even though the consequences of certain fractures can lead to death. A one-in-nine risk 
of developing breast cancer has been observed in white women, which is lower than the one-in-
six lifetime risk of hip fracture in this population17. 



As well, the combined lifetime risk of hip, forearm and vertebral fractures coming to clinical 
attention is around 40%, which is equivalent to the risk of cardiovascular diseases8. 
In women over 45 years of age, osteoporosis accounts for more days in hospital than may other 
diseases, including diabetes, myocardial infarction and breast cancer9. In Sweden, osteoporotic 
fractures in men account for more hospital bed days than those due to prostate cancer20. 

It is estimated that the lifetime risk of experiencing an osteoporotic fracture in men over the age 
of 50 (in Sweden) is 30%2, which is similar to the risk of developing prostate cancer21. 

Projections 

By 2050, the worldwide incidence of hip fracture in men is projected to increase by 240% in 
women and 310% in men (22). The estimated number of hip fractures worldwide will rise from 
1.66 million in 1990 to 6.26 million in 2050, even if age-adjusted incidence rates remain stable10. 
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