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Abstract
Summary Based on related studies published between 1980
and May 2008, we examine the prevalence of osteoporoses
in mainland China, Hong Kong, and Taiwan. Overall, the
prevalence of osteoporosis among these Chinese popula-
tions remains low compared to other Caucasian popula-
tions; in the mainland, it was approximately 13%.
Introduction Osteoporosis is a significant public health
problem and has received great attention in industrialized
countries. However, limited is known in many developing
countries including China, where aging and changing
lifestyles likely contribute to increased osteoporosis. The
objectives of the study is to examine the disease burden
(prevalence) and time trends of osteoporosis in mainland
China, Hong Kong, and Taiwan.
Methods Related studies published in English and Chinese
between January 1980 and May 2008 were reviewed and
analyzed.

Results The prevalence increased with age and varied
dramatically based on local versus international diagnosis
criteria. In the mainland, reported overall prevalence of
osteoporosis based on nationwide surveys ranged from 6.6%
to 19.3% (average=13.0%). The prevalence varied consider-
ably across studies, and by regions, gender, and bone sites, but
the urban to rural difference was small. In Hong Kong, the
prevalence among women ≥50 years ranged from 34.1–37%
in the spine; was 7% in the same aged men. In Taiwan, among
those aged ≥50 years, average prevalence of osteoporosis was
11.4% in women and 1.6% in men.
Conclusions Future national programs need to monitor the
burden of osteoporosis in China though available data
indicate that the prevalence of osteoporosis remains low
compared to that of other Caucasian populations.

Keywords Bone density . China . Hong Kong .

Osteoporosis . Taiwan

Introduction

Adequate calcium intake is important for bone health [1].
However, calcium intake inadequacy is a common nutrition
problem worldwide and is a particularly serious problem in
developing countries; those populations that have plant-
based diets, including China. Osteoporosis is a condition in
which bones become weak and more likely to break. The
density of bones developed early in life, along with a healthy
diet (in particular, with adequate intakes of calcium and
vitamin D) and adequate physical activity throughout life,
helps determine one’s risk for osteoporosis [2, 3]. Osteopo-
rosis has become a significant public health problem and has
received great attention in industrialized countries. In the
United States, osteoporosis affects approximately ten million
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Americans; and more than 34 million have low bone mass,
placing them at increased risk for osteoporosis [3, 4].

However, limited research has been conducted in many
developing countries such as China, the most populous
country. Considering the steady increase in people’s life
expectancy and the dramatic changes in lifestyles, such as
changes in dietary intake and occupation (e.g., fewer people
are engaged in farmwork), reduced physical activity, increased
sedentary behaviors, and reduced parity that have been
happening in China over the past two to three decades, we
suspect that osteoporosis may become more prevalent, and the
prevalence may continue to increase in the near future.
However, the improvements in people’s awareness of health
and dietary intakes in recent years may prove to slow this trend.

The present study is aimed to examine the prevalence of
osteoporoses in China, the secular trends, and the differ-
ences between sociodemographic groups. We focused on
mainland China, but also described the situation in Hong
Kong and Taiwan based on limited data.

Methods

Literature search strategy

PubMed was searched for studies published between January
1, 1980 and May 15, 2008. Several keywords were
incorporated in our search, including osteoporosis, bone
density, China, Hong Kong, and Taiwan. We searched the
related studies that provided the prevalence of osteoporosis for
mainland China, Hong Kong, and Taiwan, respectively. In
addition, related papers published in Chinese, mainly for
mainland China, were searched using the same keywords as
described above with the “Chinese Biology and Medicine
Library” database, which is the most comprehensive biomed-
ical research-related electronic database in China. Titles and
abstracts of studies uncovered by the electronic searches were
examined on screen first. Only studies that provided results
regarding the prevalence of osteoporosis were included. In
addition, some studies identified in the course of reading or
brought to our attention by colleagues and experts consulted
were included.

Study inclusion and exclusion criteria

Studies were included if they met the following criteria: (1)
presenting sufficient detailed results about prevalence of
osteoporosis; (2) having a sample size of greater than 300.
Studies with smaller sample sizes were excluded because of
concerns regarding their representativeness and the wide
confidence intervals of their estimates (3) being cross-
sectional or cohort studies. Related nationally representative
data (e.g., census data) published in review articles were

included; and (4) included subjects aged 20 years and over to
estimate the prevalence in adults. Note that studies that
included subjects younger than 20 years could still be
included if pooled results for older subjects were reported. In
such cases, whenever possible, we calculated the prevalence
of osteoporosis for subjects aged 20 years and older based on
reported results.

Our literature search resulted in a total of 1,100 studies in
the first round of PubMed screening. After reviewing their
titles and abstracts, 31 papers were further examined for
exclusion and inclusion criteria, which resulted in 13 studies
that met our inclusion criteria. Using a similar approach, we
identified 15 papers published in Chinese that met our
inclusion criteria, but two of them [5, 6] and another paper
published in English [7] were found to be based on the same
survey. Thus, only the study published in English was kept
in our table [7].

In total, 26 studies were identified as meeting our inclusion
criteria. Of them, 23 were about mainland China (21 cross-
sectional studies and two review articles), one about Hong
Kong, and two about Taiwan. Twowere national or nationwide
studies in mainland China. Of these 26 studies, 24 were cross-
sectional studies, and the other two were review articles, but
provided estimates of the prevalence of osteoporosis in China
based on unpublished data. Of the 26 studies, 14 included both
genders, 11 included women, one included only men.

Measurement techniques of bone mineral density
and diagnosis of osteoporosis

Bone mineral density (BMD) measurement techniques in-
clude dual-energy X-ray absorptiometry (DXA), quantitative
ultrasound (QUS), and single photon absorptiometry (SPA).
Some studies classified osteoporosis using the WHO criteria,
while others were based on the Chinese criteria. The WHO
criteria were based on BMD cutoff values of less than 2.5
standard deviations (SD) below the young adult mean [8].
According to the Chinese criteria, patients with cumulative
bone loss of more than 25% of the mean value of a young
adult of the same sex were diagnosed with osteoporosis [9].

To describe the overall prevalence, we calculated the
crude means and proportions by pooling findings from
different studies when appropriate using Microsoft Excel.

Results

The prevalence of osteoporosis in mainland China

The reported prevalence of osteoporosis varied consider-
ably across studies, by gender, age, diagnosis criteria, and
bone sites (Table 1 and Fig. 1). Five studies [7, 9, 10, 17,
28] reported overall prevalence of osteoporosis in adult
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men and women aged 20 years and older, which ranged
from 6.6% to 19.3%, with an average of 13.0%. For
example, Fig. 1 shows considerable differences by age, sex,
and measured bone sites based on a nationwide survey that
included five cities and provinces [7].

Gender differences

Overall, these studies indicated large gender differences in
the prevalence of osteoporosis; much higher in women than
in men, by approximately 50%. Twelve [7, 12, 17–20, 22,
23, 26, 27, 31, 33] of the 15 studies [7, 9, 10, 12, 17–20,
22, 23, 26–28, 31, 33] included both men and women and
provided gender-specific prevalence, which ranged 0.5–
35.3% (crude average was 15.1%) in men (including the
results of the other one study [25] that just included men
subjects) and 2.5–57.3% (crude average was 29.90%) in
women (including the results of the other ten studies [11,
13–16, 21, 24, 29, 30, 32] that only included women
subjects). Such a big gender difference in mainland China
was consistent with findings from other countries such as
the United States: 3.8% in men versus 26.1% in women [3].

Age differences

Ten studies included both genders, and four studies among
women provided age-specific prevalence. Compared with
the overall prevalence, the prevalence was higher among
those aged 50 years and over, both in men (0.75%~51.8%,
average 22.4%) and women (3.2–65.2%, average 40.1%).
Two studies [20, 30] reported the prevalence of osteoporo-
sis in pre- and postmenopausal women, while another two
studies [15, 19] only reported the prevalence in postmen-
opausal women. The prevalence in premenopausal women

(1.8–3.2%) was much lower than that in postmenopausal
women (9.4% to 37.9%). For example, Fig. 1 shows that
the prevalence of osteoporosis was much lower among
those aged 40–50 years old than that among those aged
50 years and older, by approximately 20–40 times [7].

Urban–rural differences

Although we suspected that the urban–rural difference in
the prevalence of osteoporosis would exist in China due to
the considerable differences in people’s lifestyles, thus far,
only three studies compared the prevalence, but did not
show much difference. Only one study reported higher
prevalence in urban women than rural women (Fig. 2),
based on bone mass assessed in L2–4, 19.0% versus 13.9%
[7]. The other two studies showed similar overall preva-
lence, one reported 41.5% versus 36.2% [15]; in the other,
8.2% versus 8.1% [12].

Regional differences

The limited available data suggested large regional differ-
ences in the prevalence. The average prevalence of
osteoporosis reported in local studies was 13.0%, and
9.9% in the nationwide studies. One nationwide survey that
included five major cities and provinces selected through-
out China reported that osteoporosis prevalence varied
considerably across the surveyed cities—osteoporosis prev-
alence in men was Jilin (15.5%)>Shanghai (14.2%)>
Sichuan (11.3%)>Guangzhou (10.2%)>Beijing (5.2%). In
women, it was: Jilin (24.5%)>Shanghai (21.0%)=Sichuan
(21.0%)>Guangzhou (20.2%)>Beijing (11.8%) [7]. Consis-
tently, the prevalence was the highest in Jilin in both men
and women, which is located in North China where people
may have much less exposure to sunshine, especially during
the winter and fall seasons, while the prevalence in Beijing
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was the lowest (was only one third to one half of that in
Jilin). We suspected that this might be due to people’s higher
calcium intake thanks to their better access to calcium-rich
food and/or calcium supplements, although Beijing is also
located in North China.

On the other hand, calcium intakes in Guangzhou
and Beijing residents were similar based on China’s
1992 and 2002 National Nutrition Survey [34, 35],
although the prevalence in Guangzhou was higher than
that in Beijing. Further research is needed to understand
the underlying causes of these remarkable regional
differences.

Time trends in the prevalence of osteoporosis

The available comparable data are limited to allow for a
meaningful examination of the related time trend in China.
Nevertheless, findings of the related nationwide and local
surveys seemed to indicate an increase over time (see
Table 1 and Fig. 3). For example, based on reported census
data, the prevalence increased slightly from 6.6% in 1994
to 7.0% in 2000 [9, 10]. Two nationwide surveys reported
that the prevalence in middle-aged women increased from
19.9% in 1997–1999 to 31.0% in the early 2000s, although
which might also be due to their different osteoporosis
diagnosis criteria (peak BMD and SD 1.14±0.119 vs 0.996
±0.151 were used) [7, 11]. The mean t score of the 50- to
59-year group in Cheng’s study was 44% lower than that of
Li’s study (−1.255 vs. −0.702), while percentage difference
of the 50- to 59-year group in Cheng’s study was only 19%
lower than that of Li’s study (−13.102 versus −10.643). The
variations in SD may account for the difference of 44%
versus 19%. Future research is needed to examine the time
trends in the prevalence of osteoporosis in China based on
nationally representative data.

The prevalence of osteoporosis in Hong Kong

The prevalence of osteoporosis among women 50 years and
older ranged from 34.1% to 37.0% in the spine. In men
aged 50 years and older, the prevalence of osteoporosis in
the spine versus total hip was 7.0% versus 6.0%,
respectively [31]. In addition, two studies reported fracture
rate in men aged 50 years and older. One reported that
30.4% of subjects reported at least one low-trauma fracture
after 50 years of age [36], while another study, which
included 2,000 subjects aged 65–92 years old, reported that
only 6.6% had a history of fracture after 50 years [37].

The prevalence of osteoporosis in Taiwan

Good data have been collected in Taiwan to examine the
scope and time trend of the problem of osteoporosis based

on representative samples (see Fig. 3b and c) [32, 33]. One
study included both women and men [33], and the other
included just women [32]. However, these two studies did
not provide comparable data because one reported an
overall prevalence of osteoporosis, where as the other
provided the osteoporosis rates solely by skeletal site. A
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recent study examined the prevalence of osteoporosis
in 1996–2001 by sampling Taiwan’s National Health
Insurance (NHI) database, and used data from 102,763
men (51.3%) and 97,654 women (48.7%). The study
showed a gender difference in the prevalence of osteopo-
rosis based on the WHO criteria, e.g., among those aged 50
and over, it was 1.6% in men vs. 11.4% in women (Fig. 3b)
[33]. The study also indicated an increase in the prevalence
from 1996 to 2001 when analyses were stratified by age
(Fig. 3c), although the prevalence seemed to be stable
during 1999–2001 (Fig. 3b). However, we cannot rule out
the possibility that the lower rates during the first 3 years of
1996–1998 might also be contributed by differences in data
coding.

Influence of diagnosis criteria, measurement methods,
and bone sites on the estimated prevalence of osteoporosis

Diagnosis criteria

The estimated prevalence of osteoporosis based on the
Chinese versus WHO criteria differed considerably. For
example, it was higher by approximately 10% to 100%
according to the Chinese criteria, which varied by age and
examined bone sites. Ten studies used WHO criteria, four
used the Chinese criteria, and one used both, which
allowed for a direct comparison [16]. Based on the data
collected during 1996–2003 from approximately 3,000
women in Changsha City, Hunan province, Wu et al. [16]
compared the differences in the estimated prevalence based
on these two criteria (see Fig. 4)—compared with the WHO
criteria, the prevalence of osteoporosis according to the
Chinese criteria was 31% higher at the lumbar spine, 109%
higher at the femoral neck, and 14% higher at the ultradistal
forearm.

Bone density measurement methods

The majority (15 studies, 62.5%) of the 24 cross-sectional
studies assessed bone density using DXA, seven used QUS,
and only two used single photon absorptiometry (SPA). The
reported prevalence of osteoporosis in women ranged
between 10.1% and 57.7% (average=28.6%) according to
DXA measures; and 2.5–50% (average=24.6%) measured
by QUS.

Bone sites

Six studies reported the prevalence by various bone sites
simultaneously, and all reported the prevalence based on
BMD in the spine, which ranged from 5.4% to 53.7%
(average=26.1%). The prevalence of osteoporosis based on
BMD in the spine was consistently the highest among
different bone sites across all these six studies [7, 11, 14,
16, 19, 24].

Discussion

A few nationally representative studies have been con-
ducted in mainland China to examine the osteoporosis
prevalence, although some nationwide surveys provide
some crude estimates. The present study examined the
findings from 26 studies that met our study inclusion
criteria, which provided the prevalence of osteoporosis in
mainland China, Taiwan, and Hong Kong. These studies
varied considerably regarding the regions covered, study
samples (e.g., age and sample size), bone density measure-
ment methods, diagnosis criteria (e.g., different t scores)
and reference values (e.g., different peak BMD), which
made it difficult to make meaningful across study compar-
isons. The available data indicate that the overall preva-
lence of osteoporosis in mainland China might be
approximately 7% among all adults, 10–20% in urban
areas, 22.5% among men aged 50 years or older, and 40.1%
among women aged 50 years or older.

The aging of the population and lifestyle changes
make osteoporosis a major public health problem
throughout the world, not only in North America and
Europe, but also in developing countries such as China.
Nevertheless, the prevalence in China is still lower than
that in industrialized countries such as the United
Kingdom, where the prevalence among people aged
50 years or over was 55% in women and 68% in men
[38]. In the United States, nationally representative data
collected in 1988–1994 showed that the prevalence was
10.1% among people aged 50 years or over [3], 13–18%
among older women, and 3–6% among older men [39];
while others estimated that almost 20% of US men aged
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50 years or over had osteoporosis of the hip, spine, or
wrist [40]. It was estimated that roughly four in ten white
US women aged 50 years or older will experience a hip,
spine, or wrist fracture sometime during the remainder of
their lives [3].

Osteoporosis is the most common generalized disease of
the skeleton. It is the result of biological, behavioral, and
environmental factors. Genetics, gender, age, and postmen-
opausal status are common biological factors. While low-
calcium diet, less exercise, less outdoor activity, smoking,
and high alcohol consumption are behavioral and environ-
mental factors [3]. Similar to findings from other countries,
our analysis of the data in China indicated a large gender
difference in the prevalence of osteoporosis. Overall, the
prevalence was much higher among Chinese women
(≥50 years) than men (40% versus 22%). Previous studies
conducted in the U.S. showed that American women were
four times as likely as men to develop osteoporosis. In fact,
80% of osteoporosis patients in the US are women [4].

Age is an important predictor of osteoporosis. In adult
women, bone mineral density changes little until the onset of
menopause when estrogen levels decline and FSH levels
increase. Postmenopausal women continue to lose bone
mass obviously. Our analysis shows that the average
prevalence of osteoporosis in Chinese adults aged 50 years
and over was 22.4% in men and 44.1% in women, which was
much higher than the overall prevalence. Thus, older women
are a key group that needs screening for osteoporosis.

There are many large urban–rural differences in people’s
lifestyles in China, which affect people’s dietary intake and
physical activities, which might in turn affect their risk of
osteoporosis. However, to our surprise, the available data
do not suggest clear rural–urban differences in the
prevalence. One may suspect that rural residents have a
higher prevalence because they have lower consumption of
dairy products or other calcium-rich foods, while it is also
true that rural residents are more active and are more likely
to participate in outdoor activities and thus have more
exposure to sunshine. Only one of the three studies that
compared the urban–rural difference reported a slightly
higher prevalence in urban women than their rural counter-
parts (p<0.01). Another study reported that rural women
had lower BMD than their urban counterparts across all
skeletal sites [41], but the researchers did not report the
prevalence of osteoporosis. Calcium consumption and
exercise are two important predictors for osteoporosis. In
China, usually urban residents have higher calcium intake
from foods and calcium supplements, while rural residents
participate in more physical activities and outdoor activi-
ties. Future larger scale studies are needed to examine the
urban–rural differences.

The estimated prevalence of osteoporosis based on the
Chinese versus WHO criteria differed considerably; esti-

mated prevalence based on the Chinese criteria could be
20–50% higher (see Fig. 3) [16]. Some researchers have
argued that the WHO criteria might not be suitable for the
Chinese. For example, a comparison of DXA data from
studies in China and elsewhere demonstrated that the peak
bone mass of the Chinese was 5–15% lower than that of
Caucasians [42]. It has argued that lower BMD cut points
should be used in China [10, 11, 16]. For example, patients
with cumulative bone loss of more than 25% of the mean
value of a young adult of the same sex in China are diagnosed
as having osteoporosis, as per Chinese criteria [11].

Comparable data are very limited to examine the time
trend in the prevalence of osteoporosis in mainland China,
but findings from related nationwide and local surveys
seem to indicate an increasing trend. Better data are
available in Taiwan and show that the prevalence has
increased steadily between 1996 and 2001, especially
among older people [33]. The increased osteoporosis
prevalence is likely due to population aging and people’s
changing lifestyles; for example, reduced physical activity.

Considering the large population size and the many
factors that are likely to contribute to the increase in
osteoporosis in China, the related health and financial
consequences of osteoporosis could be enormous. Table 2
shows some related findings regarding fracture in Mainland
China, Hong Kong, and Taiwan. For example, a large
nationwide study in mainland China included 48,164
subjects aged 50 years and older who answered questions
and performed lateral spine X-ray test on 10% of the
subjects. The study reported a prevalence of fractures of
26.6% [43]. A local study conducted in Chongqing City
reported a prevalence of 14% [28]. The frequency of
fractures increases with a decrease in t score values [44].
Results of prospective studies showed that almost all types
of fracture were increased in patients with low bone density
[45]. In Hong Kong, we found two studies having reported
fracture rates. One reported that 30.4% of men aged
≥50 years reported at least one low-trauma fracture [36],
while the other reported that 6.6% had a history of fracture
after 50 years [37]. The big difference might be due to
differences in their study samples and data collection
procedures.

Taiwan reported a prevalence of vertebral fracture of
18% in women and 12% in men [33]. Another study
examined the incidence rate of hip fracture from 1996 to
2000 in Taiwan based on an inpatient database of the
National Health Insurance Program, and reported similar
high rates compared to those the United States. The
database provided data for 54,199 patients, who had a
first-time admission for a diagnosis of hip fracture on
discharge from January 1996 through December 2000 and
aged 50–100 years. The age-adjusted incidence rates (per
100,000, 95% confidence interval) of hip fracture in Taiwan
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were 225 (188–263) in men and 505 (423–585) in women
(adjusted to US white population of 1989, compared with
US white rate of 187 in men and 535 in women) [47].
These data demonstrate the impact of osteoporosis and
fractures in China in the near future with the rapid aging of
the population and changes in people’s lifestyles.

The financial and health consequences of osteoporosis
can be enormous. Although to our knowledge, no published
studies have examined the total national economic cost of
osteoporosis in China, it was estimated that each hip
fracture may cost approximately US $1,200 to $4,000 in
China based on local data, which varied between urban and
rural areas, across regions, and increased over time [48, 49].
For example, one study examined the health care cost of
osteoporotic fractures in a hospital in Shanghai, the largest
city in China. Based on data collected during 2000–2004,
the average hospital stay was 22 days, and the average total
cost was around 11,967 Chinese yuan (about US $1,710)
with an average yearly increase of 6.5% [49]. In the United
States, it is estimated that osteoporosis results in 1.5 million
fractures each year and lead to more than half a million
hospitalizations, over 800,000 emergency room encounters,
more than 2,600,000 physician office visits, and the
placement of nearly 180,000 individuals into nursing
homes. Annual direct care expenditures for osteoporotic

fractures range from $12 to $18 billion per year in 2002,
while indirect costs (e.g., lost productivity) would likely
add up to billions of dollars [2]. Furthermore, it is projected
that that these costs could double or triple in the coming
decades [2, 3]. The U.S. Surgeon General’s Report on Bone
Health and Osteoporosis states that, by 2020, half of all
Americans over age 50 will be at an increased risk for
fractures from osteoporosis and low bone mass if no
immediate steps are taken [3].

Our study has several limitations. Most of the involved
studies were based on local, selective study samples, which
may not be representative of the prevalence of osteoporosis
in China. In addition, the differences between study
samples, in related assessment and diagnosis criteria make
it difficult to compare the related findings across studies.
Nevertheless, to our knowledge, this is the first such
comprehensive investigation to examine the osteoporosis
problem in China, which could help provide many
important insights for future research and related public
health efforts to address the growing osteoporosis problem
in China.

Future national studies are needed to monitor the burden
of osteoporosis in China although overall, available data
indicate that the current prevalence remains lower than that
of other industrialized countries. Considering the aging

Table 2 Characteristics and main findings of selected studies regarding fracture in mainland China, Hong Kong, and Taiwan

Source Location Subject, age (year) Outcome assessment Main findings

Mainland China

Meng et al.
2005 [16]

Nationwide NA, aged 50 years and
over

NA Prevalence of vertebral fracture ranged
from 13.3% to 16.2%

Li et al.
2003 [43]

Nationwide sample from 5
major cities (Jilin, Sichuan,
Shanghai, Beijing, Guangzhou)

47,985 men and women,
aged 50–108 years

Questionnaire and 1/10
took the X-ray test

Prevalence of fracture was 26.6%

Shen et al.
2004 [15]

Beijing 2,429 postmenuporal
women, aged 45-60 y

Questionnaire Bone fracture rate was 5.9%, 7.5% in
urban areas and 5.1% in rural areas

Jiang et al.
2007 [28]

Chongqing 1,801 men and women,
aged 40 years and over

DXA Total osteoporotic fracture rate was 14%,
10.6% in men, 21.4% in women

Hong Kong

Cheung et al.
2005 [36]

Hong Kong 407 males, aged 50 y
and over, mean age 68.4
(10.4) years

DXA 30.4% of subjects reported at least one
low-trauma fracture after 50 years old

Lau et al.
2006 [37]

Hong Kong 2000 men, 65-92y DXA 6.6% had a history of fracture after
50 years old

Taiwan

Tsai 1997 [46] Representative sample NA, 65 years and older NA Prevalence of vertebral fracture was 18%
in women and 12% in men

Chie et al.
2004 [47]

Representative sample 54,199 patients aged
50–100 years

Hospital diagnosis Age-adjusted incidence (95% CI, per
100,000) of hip fracture was 225 (188–
263) in men and 505 (423–585) in women
(adjusted to US white population of 1989,
compared with US white rate of 187 in
men and 535 in women)
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population, longer life expectancy, and many dramatic
changes in people’s lifestyles during recent years in China,
the prevalence of osteoporosis in China is likely to increase
in the near future. More effort should be made to increase
people’s awareness and knowledge regarding osteoporosis
and to promote good bone health.
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