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Abstract 

Introduction: Many studies reported that East Asian’s prevalence of radiographic OVF is 

similar to that of Caucasian. Since elderly Chinese’s osteoporotic hip fracture prevalence is 

half (or less than half) of that of their age-match Caucasians, we hypothesize that elderly 

Chinese’s  OVF prevalence could be only half, or even less than half, of that of their age-

match Caucasians.  

Materials: Age-matched elderly women’s radiographs (T4–L5) were from two OVF 

population-based epidemiological studies conducted in Hong Kong (n=200)  and in Rome 

(n=200). The study subjects had a mean age of 74.1 yrs (range: 65-87 yrs). All radiographs 

were double read by one reader in Hong Kong and one reader in Rome. Radiological 

osteoporotic vertebral deformity (ROVD) classification included no ROVD (grade 0), and 

ROVDs with <20%, 20~25%, ≥25%~1/3, ≥1/3~40%, ≥40%~2/3, and ≥2/3 height loss (grade 

1~6). Spinal deformity index (SDI) was calculated with each vertebra assigned a score of 0, 

0.5, 1, 1.5, 2, 2.5 and 3 for no ROVD or ROVDs grade 1~6.   

Results: 77 (38.5%) Chinese subjects and 123 Italian subjects (61.5%) had ROVD respectively 

(p<0.0001). ROVDs in Italian subjects tended to be more severe (total and mean SDI: 454.5 

and 3.71 for Italian, and 212 and 2.72 for Chinese, p<0.05), more likely to be multiple 

(p<0.001), more likely to have severe and collapsed grades (p<0.001). The slope of the 

relationship between age vs. SDI was steeper for the Italian subjects than for the Chinese 

subjects, suggesting aging Italian subjects developed faster for the prevalence of ROVD and 

their severity. A trend suggested  earlier onset of ROVD among Italian.  

Conclusion: Compared with elderly Italian women, elderly Chinese women have much lower 

prevalence of OVF. OVF in Chinese women tend to be less severe and less likely to have 

multiple fractures and less likely to collapse.  

 

Keywords: osteoporotic vertebral fracture (OVF); vertebral deformities; Chinese; Italian; 

extended semi-quantitative (eSQ) method; Spine Deformity Index (SDI) 
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Osteoporotic fractures (i.e., fragility fractures) may occur in almost all skeletal segments, but 

the preferential locations are the vertebral column, the proximal ends of the femur and 

humerus, and the distal end of the radius (Colles fracture). Trauma due to a fall is by far the 

most frequent cause of osteoporotic fractures affecting long bones, while it is more difficult 

to determine the cause and the exact time of osteoporotic vertebral fracture (OVF) which 

often go undiagnosed. The detection of OVF in women suggests that the patient’s bone 

strength is compromised, and the risk of future fracture is substantially increased, both for 

further OVF and non-vertebral fragility fracture [1].   

It has been well noted that prevalence of clinical fractures is substantially lower among 

elderly East Asian compared to Caucasians, both for men and women [2-7]. Bow et al [4] 

reported that at the age of 65 or above, the hip fracture rates for Hong Kong Chinese and 

Japanese men and women were less than half of that in Caucasians. In the study of Shin et 

al [6], the prevalence of self-reported non-traumatic fracture was US Caucasians:  17.1%; US 

Asian: 10.5%; and Hong Kong Chinese: 5.6 %.  

On the other hand, many earlier studies reported that, compared with Caucasian,  East 

Asian’s prevalence of radiographic OVF were similar or even higher [4, 8-12]. As majority of 

OVF are independent of falls and clinically silent, identification of true OVF on radiograph 

remains a challenge [1, 13]. Considering  our own data and literature reports, we 

hypothesize that elderly Chinese’s  OVF prevalence could be only half, or even less than half, 

of that of their age-match Caucasians [14-20]. Aim of this study was to compare OVF 

prevalence in age-matched elderly women with population-based epidemiological study 

radiograph samples from Hong Kong, China, and from Rome, Italy.  

 

Materials and Methods 

The study protocols were approved by the Ethics Committees of the Chinese University of 

Hong Kong and Sapienza University of Rome, respectively. Written informed consent was 

obtained from all subjects. The radiographs were from two population-based OVF 

epidemiological studies conducted in Hong Kong, China,  and in Rome, Italy, with in total 

400 subjects included (200 in Hong Kong and 200 in Rome). In both studies, all participants 
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were community welling, and the recruitment plan was designed so that the participants 

would represent the general elderly population in age and gender proportion. Italian cases 

with targeted age range were firstly randomly selected, the radiographs without 

identification but with age information were sent to Hong Kong. Age matched Chinese cases’ 

radiographs were primarily randomly selected from Ms(Hong Kong) year-4 follow-up study 

due to its better image quality than the baseline study [19]. As all cases from the year-4 

follow-up were older than 69 yrs, for the 49 Italian cases aged 65-68 yrs, age matched 

Chinese cases’ radiographs were randomly selected from Ms(Hong Kong) baseline study 

conducted during August 2001 to March 2003 [14].  

All radiographs in digitalized format were first read by an experienced reader in Hong Kong 

(YXJW) and then by an experienced reader in Rome (Daniele D). Finally, consensus was 

achieved for all study cases. Nonfractural changes of the vertebrae shape were evaluated to 

exclude deformities such as developmental changes and degenerative remodeling 

(degenerative remodeling is also termed as ‘morphometric vertebral deformity’ in some 

publications) [21, 22]. Thoracic and lumbar vertebrae (T4–L5) were evaluated with an 

extended version of semi-quantitative (eSQ) method with the following criteria [23, 24]:  (1), 

minimal grade refers to radiological osteoporotic vertebral deformities (ROVDs) with < 20%  

height loss, which would be theoretically equivalent to Genant SQ grade-0.5; (2), mild grade 

was the same as Genant SQ mild grade (≥20~25% height loss); (3), SQ moderate grade was 

divided into two subgrades: ≥25% ~1/3 height loss and ≥1/3~40% height loss; (4), SQ severe 

grade was divided into two subgrades: ≥40%~2/3 height loss and with ≥2/3 height loss 

(collapsed grade). As Genant’s criteria emphasize a radiological diagnosis while do not 

require a conventional “fracture” sign, the term “ROVD” is used this study’s method and 

results section; while the terms of both OVD (osteoporotic vertebral deformity) and OVF are 

used loosely in the discussion section. 

Spinal deformity index (SDI) was calculated with each vertebra assigned a score of 0, 0.5, 1, 

1.5, 2, 2.5 and 3 for no ROVD or ROVDs of <20%, 20~25%, ≥25% ~1/3, ≥1/3 ~40%, ≥40%~2/3, 

and ≥2/3 vertebral height loss, respectively.  The SDI for each subject was calculated by 

summing the scores of all vertebrae (T4 to L5). 
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Results 

The study subjects had a mean age of 74.1 yrs (SD: 6.14 yrs, range: 65-87 yrs). In total 77 

(38.5%) Hong Kong Chinese subjects had ROVD, among them 27 subjects (i.e., 31.2% of the 

ROVD cases) had only minimal grade ROVD. 123 Italian subjects (61.5%) had ROVD, among 

them 31 subjects (i.e., 25.5% of the ROVD cases) had only minimal grade ROVD. A 

comparison of these age-matched women of two ethnic groups showed that Italian had 

higher prevalence of all-inclusive ROVDs (with all grades included,  p<0.0001), and ROVDs in 

Italian tended to be more severe (total and mean SDI: 454.5 and 3.71 for Italian, and 212 

and 2.72 for Chinese, p<0.05 for SDI mean), more likely to be multiple (p<0.001), more likely 

to have severe grade and collapsed grade ROVD (p<0.001, table-1). 

 

 HK  % of total 
(HK) 

IL  % of 
total (IL) 

Ratio: 
HK/IL 

p 

total cases: all-inclusive ROVD*  77 38.5% 123 61.5% 0.626 <0.0001 

Cases: apparent ROVD 53 26.5% 92 46% 0.576 <0.0001 

Cases: multiple ROVDs  39 19.5% 74 37% 0.527 <0.001 

Cases: multiple apparent ROVDs  21 10.5% 59 29.5% 0.356 <0.0001 

Cases: ≥ severe grade ROVD 19 9.5% 52 26% 0.365 <0.0001 

Cases: collapsed grade ROVD 16 8% 34 17% 0.471 <0.001 
 

Table-1. A comparison of osteoporotic vertebral deformity characteristics between elderly 

Chinese and Italian women 

HK: Hong Kong; IL: Italian.  ROVD: radiological osteoporotic vertebral deformity 

* ROVD of all severity grades.  

 

For the older participants, both Chinese and Italian women had more subjects showing 

ROVD, and the ROVDs tended to be more severe with higher SDI (Fig-1). SDI ratio’s 

difference between Chinese subjects and Italian subjects was greater for the younger group 

(65-68 yrs, sum score: 7.5 vs. 49) than for the older group (79-87 yrs, sum score: 94.5 vs. 

190), suggesting a trend of earlier onset of ROVD in Italian subjects (Fig-1).  
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Fig-1,  Total spinal deformity index score of four different age groups. Light red ball and line 

indicate Hong Kong subjects and dark green ball and line indicate Italian subjects. Lines 

denote linear fit of the four values of total spinal deformity index of the four age groups, 

with the slope steeper for Italian than for Chinese. N=49+49 means there are 49 Chinese 

subjects and 49 Italian subjects in this age group.  

 

Discussion 

The most important strength of this study is that population-based epidemiological study 

radiographs of age-marched elderly women of an East Ascian sample (i.e., Chinese) and a 

Caucasian sample (i.e., Italian) were read in parallel, by two experienced radiologist readers 

in Hong Kong and in Rome respectively, and consensus was achieved for each case. It is 

estimated that ¾ of the vertebral fractures are clinically silent, and diagnosis of true OVF on 

radiograph is challenging  [1, 13, 20]. It may less be a problem for identifying moderate to 

severe OVF in daily clinics, while for epidemiological studies, asserting a minimal or mild 

OVF and precise grading of OVF are rather difficult [18, 20, 25-32]. Despite the limited 

number of participants, this study provides insights into the epidemiology difference of OVF 

among elderly Chinese women and Italian women. This study shows,  compared with age-
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matched Italian women, Chinese women in Hong Kong have much lower prevalence of OVF. 

OVF in Chinese women tend to be less severe, and onset of prevalent OVF in Chinese 

women tend to be later. It is interesting to note that the apparent ROVD (with ≥20% height 

loss) prevalence of Italian women was 74% higher than that of Chinese. For degenerative 

spondylolisthesis, Wang et al [34] estimated that Chinese and Japanese demonstrated 

similar prevalence, while its prevalence was 60%-70% higher in American Caucasians, both 

for men and women. The more novel finding of this study is that, for those with ROVD, the 

severity of ROVDs is much higher in Italian women. The findings in this study concur with 

the reports that, compared with Caucasian subjects, and based on BMD measurements, 

elderly Chinese loss bone much more slowly [5, 6, 35].  

Funding: This study was partially supported by an ITF project of Hong Kong SAR (code: 

ITS/334/18). 
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