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Original Article

Aim: We sought to validate the 2010 Caprini risk assessment model (RAM) in risk stratification for deep vein 
thrombosis (DVT) prophylaxis among Chinese bedridden patients.

Methods: We performed a prospective study in 25 hospitals in China over 9 months. Patients were risk-strati-
fied using the 2010 Caprini RAM.

Results: We included a total 24,524 patients. Fresh DVT was found in 221 patients, with overall incidence of 
DVT 0.9%. We found a correlation of DVT incidence with Caprini score according to risk stratification (χ2 

=196.308, P＜0.001). Patients in the low-risk and moderate-risk groups had DVT incidence ＜0.5%. More than 
half of patients with DVT were in the highest risk group. Compared with the low-risk group, risk was 2.10-fold 
greater in the moderate-risk group, 3.34-fold greater in the high-risk group, and 16.12-fold greater in the high-
est-risk group with Caprini scores ≥ 9. The area under the receiver operating characteristic curve was 0.74 (95% 
confidence interval, 0.71–0.78; P＜0.01) for all patients. A Caprini score of ≥ 5 points was considered the crite-
rion of a reliably increased risk of DVT in surgical patients with standard thromboprophylaxis. Predicting DVT 
using a cumulative risk score ≥ 4 is recommended for nonsurgical patients.

Conclusions: Our study suggested that the 2010 Caprini RAM can be effectively used to stratify hospitalized 
Chinese patients into DVT risk categories, based on individual risk factors. Classification of the highest risk lev-
els using a cumulative risk score ≥ 4 and ≥ 5 provides significantly greater clinical information in nonsurgical and 
surgical patients, respectively. 

surgery and in medical patients approach rates 
observed in Western populations2). DVT has become 
a public issue that seriously threatens human health 
and economic development3). Fortunately, many cases 
of DVT are preventable. Identification of patients at 

Introduction

The incidence of deep venous thrombosis (DVT) 
is increasing in Asian populations1). Emerging data on 
Asian patients show that the rates of DVT after major 
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present study was a multicenter prospective observa-
tional study conducted in 25 hospitals (6 tertiary, 12 
non-tertiary, and 7 community hospitals) in China 
over a period of 9 months (between November 2016 
and July 2017). The observational period was only 
during hospitalization. We recruited participants from 
these 25 hospitals in the departments of neuromedi-
cine, neurosurgery, general surgery, general medicine, 
orthopedics, geriatric medicine, and critical care units 
(intensive care, coronary care, and respiratory care). 
These wards were chosen as investigation sites because 
of the high proportion of bedridden patients. All 
enrolled patients were stratified into different levels 
according to Caprini RAM score and received a stan-
dardized nursing protocol for DVT prophylaxis based 
on risk stratification. Low-risk patients received early 
ambulation; moderate-risk patients received elastic 
stockings (ES), intermittent pneumatic compression 
(IPC), low-dose unfractionated heparin (LDUH), or 
low-molecular-weight heparin (LWMH). In high-risk 
and extremely high-risk patients, the above prevention 
methods were used in combination, when the patient’s 
condition permitted.

Inclusion and Exclusion Criteria 
Patients were recruited from the selected wards. 

Inclusion criteria included age ≥ 18 years, hospitaliza-
tion duration ≥ 2 days, remaining bedridden for at 
least 24 hours after admission to the current ward 
(bedridden was defined as when all of the patient’s 
basic physiological needs were carried out with the 
patient remaining in bed, except for active or passive 
bedside standing and wheelchair transport for exami-
nation or treatment), and understanding the aims of 
the study and signing the consent form. All patients 
diagnosed with VTE at the time of admission were 
excluded from the study.

Data Collection
The study was conducted from November 2016 

to July 2017. Each hospital appointed a coordinator 
who was responsible for internal logistics. At least two 
registered nurses in each participating hospital were 
appointed to perform patient data collection using a 
case report form (CRF). To ensure patient data collec-
tion was accurate and reliable, all investigators received 
training in completion of the CRF before the study 
began.

risk of developing DVT allows for appropriate throm-
boprophylaxis to be implemented. 

In recent years, great effort has been made to 
establish risk assessment models (RAMs) to identify 
patients with high and low risks for various outcomes. 
The 2005 Caprini RAM4) is perhaps the most widely 
used and well-validated risk prediction tool to date. It 
has been implemented and integrated into electronic 
medical records at many institutions5). The most 
recent version of the Caprini RAM was published in 
2010. However, the updated 2010 version has not 
been formally validated in a large series of patients. In 
addition, many past studies used a retrospective 
design, which may have led to inaccurate assessments. 
In addition, evidence is inconsistent regarding whether 
the 2010 Caprini RAM is suitable for recommenda-
tion6-8). Therefore, prospective validation of this 
model among Chinese inpatients is needed. 

In our study, we focused on Chinese bedridden 
patients. Bed rest is a common clinical phenomenon 
in hospitalized patients, and it is an independent risk 
factor for many complications including DVT. For 
patients requiring prolonged bed rest, the potential 
causes of DVT include reduced blood flow velocity, 
local blood stasis, and a hypercoagulable state. There-
fore, it is vital to assess the risk of developing DVT 
among bedridden patients and to take appropriate 
preventive measures. 

Aim

To the best of our knowledge, the 2010 Caprini 
RAM has not been validated in Chinese bedridden 
patients. Hence, we conducted this study to determine 
the incidence of DVT in Chinese bedridden patients 
and to assess the utility of the 2010 Caprini RAM in 
risk stratification for DVT prophylaxis.

Methods

Study Design  
Data were derived from a nationwide project 

aiming to evaluate the effects of a standardized nurs-
ing protocol on the quality of nursing care among 
bedridden patients. The standardized nursing protocol 
for DVT was developed based on summary evidence 
and expert consultation. Nurses from 25 hospitals 
received training in standardized nursing, which was 
subsequently implemented in a clinical setting. The 
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Union Medical College Hospital and the local institu-
tional review boards of the respective hospitals. 
Patients received verbal and written information about 
the study and provided their written consent to par-
ticipate. If patients were unable to give written con-
sent, their relatives were consulted regarding provision 
of consent. Patients were advised of their right to 
withdraw from the study at any time. All data were 
kept confidential and were processed anonymously. 

Data Analysis
The data were analyzed using SAS 9.4 for Win-

dows (SAS Institute, Inc., Cary, NC, USA). Continu-
ous variables with a normal distribution are summa-
rized as mean and standard deviation (SD). Categori-
cal data are reported as frequency and percentage. 
Group comparisons were analyzed using the chi-
square test, and single-factor binary logistic regression 
was also used. A receiver operating characteristic 
(ROC) curve was plotted for sensitivity and specific-
ity, and the area under the ROC curve (AUC) was cal-
culated. All statistical tests were two-sided. P-values ＜
0.05 were taken to indicate statistical significance.

Results

Participant Characteristics 
Patients’ characteristics are presented in Table 1. 

A total 24,524 bedridden patients were enrolled in the 
analysis. Most participants were surgical patients 
(72.5%) and were admitted to a tertiary hospital 
(81.4%). Patients had a mean age 56.6 years; most 
patients (39.5%) were in the age group 41–60 years, 
with only 14.2% over 74 years of age. The sex distri-
bution was 43.2% female and 56.8% male patients. 
Most patients (95.5%) were in the body mass index 
(BMI) category of ≤ 30 kg/m2. A total 0.2% of 
patients had a history of DVT/PE and 2.4% had a 
cancer history. The number of surgical patients with 
active cancer (6.9%) was higher than that among non-
surgical patients (1.7%). In terms of length of the 
bedridden period, 72.3% of patients were bedridden 
for ≤ 7 days.  

Incidence Rate of DVT and Risk Stratification 
According to Caprini RAM Score

Of the 24,524 included patients, fresh DVT was 
found in 221 patients and the overall incidence of 
DVT was 0.9%. PE was found in 10 surgical patients, 
all of which developed from DVT. The incidence of 
DVT was 0.8% for surgical patients and 1.1% for 
nonsurgical patients. The duration between the onset 
of DVT and admission date was 16.3±12.8 days for 
surgical patients and 14.7±14.9 days for nonsurgical 

Measures
Risk Assessment Model (RAM)  

Caprini risk scores were included in the CRF. 
The Caprini RAM was used to score individual 
patients based on comorbidities and perioperative risk 
factors. In this model, each independent risk factor is 
associated with specific points, ranging from 1 to 5, 
based on the risk of VTE for each factor. In the 
model, a total risk factor score is calculated, which 
corresponds to the risk of developing VTE. The most 
widely used and well-validated RAM is the 2005 Cap-
rini model; the updated 2010 Caprini RAM is the lat-
est version. Compared with the 2005 model, the 2010 
model includes additional sub-categorizations for 
body mass index, operative time, and cancer risk fac-
tors. Super-morbid obesity and prolonged operative 
time are more heavily weighted (e.g., receiving addi-
tional points) than in prior versions of the model. A 
distinction between active cancer and a cancer history 
is also made, with a corresponding increase in weight-
ing for patients with active cancer. Additionally, a per-
sonal history of superficial venous thrombophlebitis 
has been added as a new, distinct risk factor4, 9). Each 
patient may be assessed several times during hospital-
ization. In the present study, the results of the final 
assessment on study completion (achieving an end-
point, which refers to a diagnosis of VTE, being dis-
charged from the hospital, or death) were used in the 
analysis.

Patient Information   
Patient information was collected using a CRF, 

which included patient demographic characteristics 
(age, sex) and medical information (diagnosis, length 
of bed rest). DVTs were recorded according to the 
medical records. A 2-week pilot study was conducted 
in the clinic to test the applicability and clarity of the 
CRF, and modifications were made according to sug-
gestions from participating nurses. This process 
ensured that the final version of the CRF could be 
understood clearly and accurately.

Diagnosis of DVT
A diagnosis of DVT refers to a medical diagnosis, 

and confirmation via Doppler ultrasound or venogra-
phy was required. In patients with suspected pulmo-
nary embolism (PE), computed tomographic pulmo-
nary angiography (CTPA) or static lung perfusion 
scintigraphy were conducted.

Ethical Considerations
This study complied with the Declaration of 

Helsinki with regard to investigations in humans and 
was approved by the Ethical Committee of Peking 
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highest-risk category, the increase in incidence of 
acquired DVT appeared to accelerate according to 
cumulative risk score (Fig.1). Chi-square tests sug-
gested differences in DVT incidence among the six 
groups. That is to say, there was a correlation between 
the incidence of DVT and Caprini score in risk strati-
fication (χ2=196.308, P＜0.001). A binary logistic 
regression revealed that the risk of developing DVT 
was significantly higher in the highest-risk group (P＜
0.001). Compared with the low-risk group, risk was 
2.10-fold greater in the moderate-risk group, 3.34-fold 
greater in the high-risk group, and 16.12-fold greater 
in the highest-risk group with scores ≥ 9 (Table 2). 

ROC Curves
For all patients (Fig.2), analyses of the ROC 

curves showed that the AUC was 0.74 (95% confi-

patients. The incidence of proximal DVT was 62 
(42.5%) surgical patients and that of distal DVT was 
84 (57.5%) surgical patients. Risk stratification 
according to score of the 2010 Caprini RAM is shown 
in Table 2. In terms of total Caprini score, 28.9% of 
patients were in the group with a low risk of DVT 
(Caprini score 0–1), 20.2% were in the moderate-risk 
group (Caprini score 2), 20.9% were in the high-risk 
group (Caprini score 3–4), and 30.0% were in the 
highest-risk group (Caprini score ≥ 5). 

The incidence rates of DVT among the different 
risk groups are presented in Fig.1 and Table 2. 
Patients in the low- and moderate-risk groups had an 
incidence of DVT ＜0.5%. More than half of patients 
with DVT were from the highest-risk group. The inci-
dence of DVT increased dramatically with increased 
Caprini score. Further disaggregating patients in the 

Table 1. Characteristics of patients (N=24,524)

Variables Total Surgical patients 
(n=17,774)

Nonsurgical patients 
(n=6,750)

Hospital type
Tertiary hospital
Nontertiary hospital
Community hospital

Age
＜41   
41-60
61-74
≥ 75

Gender
Females
Males

BMI (kg/m2)
≤ 30
＞30
＞40
＞50

History of DVT/PE
No
Yes

History of cancer
No
Yes

Active cancer
No
Yes

Length of bedridden period (days)
≤ 7
8-14
≥ 14

 
19,957 (81.4%)

4,328 (17.7%)
    239 (0.9%)

 
4,119 (16.8%)
9,676 (39.5%)
7,256 (29.6%)
3,473 (14.2%)

 
10,598 (43.2%)
13,926 (56.8%)

 
23,415 (95.5%)

1,073 (4.4%)
30 (0.1%)

6 (0.02%)
  

24,470 (99.8%)
54 (0.2%)

 
23,936 (97.6%)

588 (2.4%)
 

23,188 (94.6%)
1,336 (5.4%)

 
17,722 (72.3%)

3,993 (16.3%)
2,809 (11.5%)

 
15,413 (86.7%)

2,327 (13.1%)
34 (0.2%)

 
3,454 (19.4%)
7,645 (43.0%)
5,062 (28.5%)
1,613 (9.1%)

 
7,852 (44.2%)
9,922 (55.8%)

 
16,950 (95.4%)

804 (4.5%)
17 (0.1%)

3 (0.02%)
 

17,745 (99.8%)
29 (0.2%)

 
17,324 (97.5%)

450 (2.5%)
 

16,552 (93.1%)
1,222 (6.9%)

 
13,162 (74.1%)

2,717 (15.3%)
1,895 (10.7%)

 
4,544 (67.3%)
2,001 (29.6%)

205 (3.0%)
 

665 (9.9%)
2,031 (30.1%)
2,194 (32.5%)
1,860 (27.6%)

 
2,746 (40.7%)
4,004 (59.3%)

 
6,465 (95.8%)

269 (4.0%)
13 (0.2%)

3 (0.04%)
 

6,725 (99.6%)
25 (0.4%)

 
6,612 (98.0%)

138 (2.0%)
 

6,636 (98.3%)
114 (1.7%)

 
4,560 (67.6%)
1,276 (18.9%)

914 (13.5%)

BMI, body mass index; DVT, deep vein thrombosis; PE, pulmonary embolism.
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Table 2. Risk stratification according to Caprini RAM score and binary logistic regression for risk level (N=24,524)

Risk level N DVT Incidence OR 95% CI P

Low risk (0-1)
Moderate risk (2)
High risk (3-4)
Highest risk with Score 5-6
Highest risk with Score 7-8
Highest risk with Score ≥ 9
P trend

7,089 (28.9%)
4,946 (20.2%)
5,126 (20.9%)
3,161 (12.9%)
2,689 (11.0%)
1,513 (6.2%)

15 (0.2%)
22 (0.4%)
36 (0.7%)
43 (1.4%)
55 (2.1%)
50 (3.3%)

1
2.10
3.34
6.50
9.85

16.12

 
1.09-4.07
1.82-6.10
3.61-11.72
5.56-17.46
9.03-28.78

 
0.026＊

＜0.001＊＊＊

＜0.001＊＊＊

＜0.001＊＊＊

＜0.001＊＊＊

＜0.001＊＊＊

DVT, deep vein thrombosis; CI, confidence interval; OR, odds ratio; RAM, risk assessment model.
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0.4%

0.7%

1.4%
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Fig.1. Caprini scores and incidence rates of deep vein thrombosis (DVT)

 

 AUC =0.74 (95% CI 0.71–0.77) 

 

Fig.2. Receiver operating characteristic (ROC) curve of Caprini scores for all patients

AUC, area under the ROC curve.
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tors. 
In this study, we finally identified 221 (0.9%) 

patients with fresh DVT among 24,525 patients who 
were bedridden for at least 24 hours after admission 
and who received standard VTE prophylaxis. Interest-
ingly, the incidence of DVT among nonsurgical 
patients (1.1%) was higher than that among surgical 
patients (0.8%). We found that the DVT incidence 
was much lower than in previous reports. A retrospec-
tive study analyzed 8,216 inpatients who underwent 
general, vascular, and urologic surgery between 2001 
and 2008. The overall incidence of VTE within 30 
days was 1.4%; by risk level, the incidence was as fol-
lows: highest, 1.94%; high, 0.97%; moderate, 0.70%; 
and low, 0%9). There are several possible reasons for 
the lower incidence of DVT among Chinese patients. 
First, our findings indicated that our standardized 
nursing protocol for DVT prophylaxis was effective. 
In our study, low-risk patients received early ambula-
tion; moderate-risk patients received ES, IPC, LDUH, 
or LWMH. In high-risk and extremely high-risk 
patients, the above prevention methods were used in 
combination, when the patient’s condition permitted. 
Second, the lower incidence of DVT in our study may 
be partly owing to differences in ethnicity. Third, 
most of our patients had symptomatic DVT; thus, it 
was difficult to compare our findings with previously 
reported data. As for the higher incidence of DVT 
among nonsurgical patients, this is consistent with 
existing findings. Although historically considered a 
complication of surgical admission, it is now recog-
nized that up to 70% of thromboembolic events and 
almost two-thirds of fatal PE among hospitalized 
patients occur among nonsurgical patients11, 12). DVT 
occurs in hospitalized non-surgical as well as surgical 

dence interval (CI), 0.71–0.77; P＜0.001); a Caprini 
score of 3.5 was the cutoff point providing the highest 
sensitivity and specificity (sensitivity, 0.75; specificity, 
0.62). Thus, the 2010 Caprini RAM showed satisfac-
tory accuracy for predicting DVT using a cumulative 
risk score of ≥ 4.

For surgical patients (Fig.3), analyses of the 
ROC curves showed that the AUC was 0.77 (95% CI, 
0.74–0.81; P＜0.001); a cutoff point of Caprini score 
4.5 reliably predicted the onset of DVT (sensitivity, 
0.71; specificity, 0.72). Therefore, a Caprini score ≥ 5 
was accepted as the criterion of a reliably increased 
risk of DVT among surgical patients with standard 
thromboprophylaxis in place.

For nonsurgical patients (Fig.3), the AUC was 
0.66 (95% CI, 0.60–0.71; P＜0.001) and a Caprini 
score of 3.5 was the cutoff point providing the highest 
sensitivity and specificity (sensitivity, 0.69; specificity, 
0.57). The 2010 Caprini RAM showed lower accuracy 
for predicting DVT in nonsurgical patients than sur-
gical patients. Predicting DVT using a cumulative risk 
score of ≥ 4 is recommended.

Discussion 

Awareness of the risks related to bed rest is high 
among clinicians, and immobility is one of the main 
determinants of prescribing thromboprophylaxis in 
clinical practice10). Thus, it is vital to assess the risk of 
developing DVT among bedridden patients, to imple-
ment appropriate preventive measures. We sought to 
determine the incidence of DVT among Chinese bed-
ridden patients and to validate the 2010 Caprini 
RAM, to stratify the risk of developing DVT among 
hospitalized patients based on their individual risk fac-

 

 

 

 

 

 

AUC =0.77 (95% CI 0.74–0.81) 

 AUC =0.77 (95% CI 0.74–0.81) 

 
AUC =0.66 (95% CI 0.60–0.71) 

 

Fig.3. Receiver operating characteristic (ROC) curves for surgical patients and nonsurgical patients

AUC, area under the ROC curve.
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inpatients is to use different RAMs based on the 
department in which patients are currently hospital-
ized; this is inconvenient and time-consuming in a 
general hospital where patients are moved to different 
departments relatively frequently16). Validation of the 
2010 Caprini RAM in nonsurgical patients is rare 
because it originated from a surgical population. From 
the AUC in our study, we can conclude that the 2010 
Caprini RAM was much more effective in assessing 
DVT risk among surgical patients than nonsurgical 
ones. For surgical patients in this study, we can regard 
patients with a Caprini score of ≥ 5 as having the 
highest-level risk of developing DVT. In nonsurgical 
patients, predicting DVT using a cumulative risk score 
of ≥ 4 is recommended. A retrospective case-control 
study among medical inpatients admitted to a large 
general hospital in China included 902 patients with 
confirmed VTE during hospitalization; 902 controls 
were randomly selected and matched with cases. Anal-
yses of ROC curves showed that the AUC was 0.71 
(95% CI, 0.69–0.73) and a Caprini score of 4 was the 
cutoff point providing the highest sensitivity and spec-
ificity16). These results are similar to our findings 
among nonsurgical patients. Thus, we can conclude 
that the universal 2010 Caprini RAM could be used 
to effectively stratify hospitalized Chinese patients 
according to DVT risk categories in a general hospital, 
to simplify the process of risk assessment for DVT. 
However, different standards of assessing the risk of 
DVT can be applied and appropriate precautions 
should be taken according to whether patients are sur-
gical or nonsurgical patients.

This is the first large-scale multicenter study to 
validate the 2010 Caprini RAM among hospitalized 
patients in China to date. However, our study has sev-
eral limitations. We only chose to validate the updated 
version of the Caprini RAM; it was thus difficult to 
determine the best version or tool without the ability 
to make comparisons among them. The 2010 version 
has not been formally validated in a large series of 
patients. Some studies have compared the 2010 and 
2005 versions7), with controversial results. Moreover, 
our results indicated that the 2010 Caprini RAM is 
less effective in assessing DVT risk among nonsurgical 
patients than surgical ones. Further investigation of 
the 2010 Caprini RAM should be conducted, or some 
items revised, to improve its accuracy and validity 
among non-surgical patients. In addition, some 
researchers have rightfully criticized the Caprini RAM 
for its complexity and the time required to query 
patients regarding all of its included factors. In the 
future, additional data must be collected and analyzed 
to provide generalizable conclusions, to help deter-
mine the most suitable RAM for predicting VTE risk 

patients, and the risk of DVT is as high in some non-
surgical patients as in those who undergo surgery. 
Therefore, all hospitalized patients should receive 
appropriate prophylaxis.

In the original Caprini RAM, all patients with a 
score ＞5 were placed in the same group4). Bahl et al. 
modified the Caprini RAM and added a separate 
“super high risk” group (score ＞8) and also recom-
mended an extended duration of chemoprophylaxis in 
these patients9). By further dividing the highest-risk 
category in our study, we observed that the difference 
in DVT incidence among the six groups was statisti-
cally significant (P＜0.001). This indicated that the 
Caprini score and cumulative risk level were associated 
with an increased risk of DVT. An increase in the odds 
ratio for DVT was noted in patients with increased 
cumulative risk scores. A higher-risk patient had a 
higher incidence of DVT despite receiving standard-
ized nursing protocol for DVT prophylaxis. Com-
pared with the low-risk group, risk was 2.10-fold 
greater in the moderate-risk group, 3.34-fold greater 
in the high-risk group, and 16.12-fold greater in the 
highest-risk group (scores ≥ 9). These findings are 
consistent with the results of a study published by 
Bilgi et al. in surgical patients13). Zhou also found 
similar results and preliminarily suggested that the 
2010 Caprini RAM is a practical and effective tool for 
assessing the risk of DVT among unselected Chinese 
inpatients, and that it may also be useful in predicting 
the risk of VTE recurrence6, 14). The findings of the 
present study are consistent with these observations 
and suggest that further stratification of the highest 
risk category is necessary to determine the exact extent 
of risk.

For all patients, analyses of ROC curves showed 
that the AUC was 0.74 (95% CI, 0.71–0.77; P＜
0.001). This indicated satisfactory accuracy for pre-
dicting DVT using a cumulative risk score of ≥ 4. One 
study recommended a cumulative risk score of ≥ 5 to 
predict risk of DVT, but ROC curves were not used in 
the analysis in that previous study; its retrospective 
design also included several limitations that precluded 
identification of all patient risk factors. In addition, 
screening hospitalized patients for asymptomatic DVT 
was not routinely performed in the hospital in that 
past study14). Kirill et al. conducted a validation study 
of the Caprini RAM in high-risk surgical patients 
under a background of standard prophylaxis15); the 
AUC in that study was 0.87 (95% CI, 0.81–0.93; P＜
0.001). A Caprini score of ≥ 11 can be used identify a 
subgroup of patients at extremely high risk. The 
results of our ROC analysis reconfirmed the high pre-
dictive power of the model with respect to DVT.

The current strategy in risk assessment among 
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in the Chinese population17).
 

Conclusion

To the best of our knowledge, this is the first 
large-scale multicenter study to validate the 2010 
Caprini RAM among hospitalized patients in China. 
Our study findings suggest that the 2010 Caprini 
RAM can be effectively used to stratify hospitalized 
Chinese patients according to DVT risk categories, 
based on individual risk factors. Classification of the 
highest risk level using a cumulative risk score of ≥ 4 
and ≥ 5 provides significantly more clinical informa-
tion in nonsurgical patients and surgical patients, 
respectively. 

Acknowledgements and 
Notice of Grant Support

This study was supported by the National Health 
and Family Planning Commission (Beijing, China) 
[grant numbers 201502017]. We sincerely acknowl-
edge the collaboration and support received from the 
staff and patients of the 25 included hospitals. We also 
thank Analisa Avila, ELS, of Liwen Bianji, Edanz 
Group China (www.liwenbianji.cn/ac), for editing the 
English text of a draft of this manuscript.

Conflict of Interest

None.

References
1) Lee WS, Kim KI, Lee HJ, Kyung HS and Seo SS: The 

incidence of pulmonary embolism and deep vein throm-
bosis after knee arthroplasty in Asians remains low: a 
meta-analysis. Clin Orthop Relat Res, 2013; 471: 1523-
1532

2) Angchaisuksiri P: Venous thromboembolism in Asia--an 
unrecognised and under-treated problem? Thromb Hae-
most, 2011; 106: 585-590

3) Aggarwal A, Fullam L, Brownstein AP, Maynard GA, 
Ansell J, Varga EA, Friedman RJ and Rickles FR: Deep 
vein thrombosis (DVT) and pulmonary embolism (PE): 
awareness and prophylaxis practices reported by patients 
with cancer. Cancer Invest, 2015; 33: 405-410

4) Caprini JA: Thrombosis risk assessment as a guide to 
quality patient care. Dis Mon, 2005; 51: 70-78

5) Caprini JA: Risk assessment as a guide for the prevention 
of the many faces of venous thromboembolism. Am J 
Surg, 2010; 199: S3-10

6) Zhou HX, Peng LQ, Yan Y, Yi Q, Tang YJ, Shen YC, 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <>
    /CHT <>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /KOR <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


