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Objective: Hospital-associated venous thromboembolism (VTE) is a major cause of unintended death in hospitalized patients. 
Standardized and reasonable prevention measures may reduce its occurrence effectively. This study aims to analyze the consistency of 
VTE risk assessment by physicians and nurses and its potential causes.
Methods: A total of 897 patients admitted to Shanghai East Hospital from December 2021 to March 2022 were recruited. The VTE 
assessment scores of physicians and nurses and the activities of daily living (ADL) scores within the first 24 h of admission were 
collected for each patient. Cohen’s Kappa values were calculated to assess the inter-rater consistency of these scores.
Results: VTE scores were fairly consistent between doctors and nurses in both surgical (Kappa = 0.30, 95% CI: 0.25–0.34) and non- 
surgical (Kappa = 0.35, 95% CI: 0.31–0.38) departments. There was moderate agreement in VTE risk assessment between doctors and 
nurses in surgical departments (Kappa = 0.50, 95% CI: 0.38–0.62) while fair agreement in VTE risk assessment between doctors and 
nurses in non-surgical departments (Kappa = 0.32, 95% CI: 0.26–0.40). The assessment of the mobility impairment component was 
fairly consistent between doctors and nurses in the non-surgical departments (Kappa = 0.31, 95% CI: 0.25–0.37).
Conclusion: Due to the poor consistency of VTE risk assessment between doctors and nurses, it is necessary to provide systematic 
training and develop a standardized assessment process for healthcare professionals to construct a scientific and effective VTE 
prevention and treatment system.
Keywords: venous thromboembolism, risk assessment, consistency, reliability, exploratory study

Introduction
In clinical practice, venous thromboembolism (VTE) mainly includes deep venous thrombosis (DVT) and pulmonary 
embolism (PE). Recently, VTE incidence has been increasing annually and has become an important cause of intra- 
hospital unintended and peri-operative deaths for inpatients. It is a potential risk for clinical practices and patient safety,1 

and standardized prevention measures can reduce VTE incidence and mortality.2–5

Numerous VTE risk assessment tools are available, including the Caprini risk assessment model (Caprini RAM), the 
Rogers risk assessment scale, the Padua risk assessment scale, the 4-Element risk assessment model (4-Element RAM), 
and the Khorana scale.6 Caprini designed the Caprini RAM in the United States in 2005, integrating clinical experience 
and research findings.7,8 It has been extensively validated and is currently used to evaluate the risk of VTE for surgical 
inpatients.9 A multidisciplinary team from Padua University in Italy designed the Padua risk assessment scale to assess 
the risk of VTE in internal medicine departments.10 Several studies have demonstrated the importance of the Padua scale 
for the early screening and prevention of VTE in non-surgical inpatients.11

In the past decade, various professional organizations worldwide have issued different guidelines or management 
recommendations for VTE prevention and treatment.12–17 The “National Project on Capacity Building for Prevention and 
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Treatment of Pulmonary Embolism and Deep Venous Thrombosis”, approved by the Medical Affairs Administration of 
the National Health Commission, was officially launched in October 2018 in China.1 More than 1500 hospitals nation-
wide have participated in constructing the prevention and treatment system by June 2022.

China lacks a systematic quality assessment index for the VTE prevention and treatment system. Simultaneously, 
healthcare professionals (especially junior professionals) lack sufficient awareness of VTE risk and have not received 
adequate prior training or a standardized VTE assessment process. These reasons may lead to a significant decrease in the 
accuracy of VTE risk assessment, affecting the clinical decision-making and practices of early intervention for VTE 
high-risk groups. This study aims to examine the consistency of VTE risk assessment between doctors and nurses based 
on a purposive sample of retrospective data and to guide the subsequent development of systematic training and 
standardized VTE risk assessment processes.

Study Design
This study involved the retrospective data sampling of 897 patients admitted to Shanghai Oriental Hospital between 
December 2021 and December 2022. Patients were recruited from non-surgical departments (cardiovascular medicine, 
emergency internal medicine, oncology, respiratory ICU, neurology, geriatrics, and VIP clinical department) and surgical 
departments (traumatology, urology, and gastrointestinal surgery), with cardiovascular medicine, respiratory ICU, 
emergency internal medicine, oncology, and gastrointestinal surgery serving as priority departments for VTE prevention 
and treatment in the hospital.

According to the “Guidelines for Quality Evaluation and Management of Intra-Hospital Venous Thromboembolism 
Prevention and Treatment (2022 Edition)” in China, patients in departments such as orthopedics, intensive care unit, 
neurology, gynecology, obstetrics, and oncology are the focus of VTE prevention and treatment; they are called priority 
departments and the rest are non-priority departments. Patients in non-surgical departments should be evaluated using the 
Padua scale, while patients in surgical departments should be evaluated using the Caprini RAM. All patients’ demo-
graphic data, VTE scores from doctors and nurses, and ADL scores within 24 h of admission were collected. The risk of 
VTE was determined according to each patient’s VTE score (Padua scale: low risk: 0–3 points, moderate-high risk: ≥ 4 
points, Caprini RAM: 0–2 points, moderate-high risk: ≥ 3 points).

The study was statistically analyzed with STATA 17.0 software. Normality for continuous variables is first examined 
by the Shapiro–Wilk test, where non-normal variables are characterized as median (interquartile range) [M(IQR)]. 
Categorical variables were described in terms of frequencies and percentages. Cohen’s Kappa values were calculated 
using the Kappa command to assess inter-rater agreement. Kappa values ranged from < 0.20 (extremely low agreement), 
0.21–0.40 (fair agreement), 0.41–0.60 (moderate agreement), 0.61–0.80 (high agreement), and 0.81–1.00 (almost perfect 
agreement).

Results
Patients’ characteristics: A total of 881 patients were included in the consistency analysis, excluding the misuse of 
measurement scales by doctors or nurses (n = 16). There were 285 patients from surgical departments and 596 from non- 
surgical departments. The median age was 67 (55–76) for 500 males and 381 females. The median VTE score by doctors 
was 2 (1–4), with 639 (72.35%) in the low-risk group and 247 (27.47%) in the moderate-high-risk group. The median 
VTE score by nurses was 3 (1–4), with 506 (57.43%) in the low-risk group and 375 (42.57%) in the moderate-high-risk 
group. The median ADL score by nurses was 95 (60–100). Table 1 presents the general characteristics of patients in each 
group.

VTE scores were fairly consistent between doctors and nurses in both surgical (Kappa = 0.30, 95% CI: 0.25–0.34) 
and non-surgical (Kappa = 0.35, 95% CI: 0.31–0.38) departments. Among the non-surgical departments, VTE scores 
were moderately consistent between doctors and nurses in oncology (Kappa = 0.47, 95% CI: 0.34–0.60) and geriatrics 
(Kappa = 0.45, 95% CI: 0.31–0.59). Among the surgical departments, there was a higher degree of agreement in VTE 
scores between doctors and nurses in the traumatology specialty (Kappa = 0.32, 95% CI: 0.31–0.59). Table 2 displays the 
consistency of VET scores between physicians and nurses in each department.
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There was moderate agreement in VTE risk assessment between doctors and nurses in surgical departments (Kappa = 
0.50, 95% CI: 0.38–0.62), while fair agreement in VTE risk assessment between doctors and nurses in non-surgical 
departments (Kappa = 0.32, 95% CI: 0.26–0.40). Among the non-surgical departments, there were higher degrees of 
agreement between physicians and nurses in the oncology department (Kappa = 0.49, 95% CI: 0.28–0.69), VIP clinical 
department (Kappa = 0.50, 95% CI: 0.24–0.75), and geriatrics department (Kappa = 0.62, 95% CI: 0.36–0.89). Among 
the surgical departments, there was a higher degree of agreement between doctors and nurses in VTE risk assessment in 
traumatology (Kappa = 0.50, 95% CI: 0.29–0.71). Table 3 indicates the consistency of VET risk assessment between 
doctors and nurses in each department.

Table 4 demonstrates the degree of agreement between doctors and nurses in assessing mobility impairment and 
thrombosis potential in the non-surgical departments. The Padua scale was used for VET risk assessment in the non- 
surgical departments. The assessment of the mobility impairment component was fairly consistent between doctors and 
nurses (Kappa = 0.31, 95% CI: 0.25–0.37). A significant association (P < 0.05) was discovered between the mobility 

Table 1 General Characteristics of Patients from Surgical and Non-Surgical Departments

Total N=881 Surgical N=285 Non-Surgical N=596

Priority N=100 Non-Priority N=185 Priority N=390 Non-Priority N=206

Age (Median, IQR) 67(55–76) 62.5(55–70) 64(50–73) 69(61–80) 69(54–80)

Gender (n,%)
Male 500(56.75%) 61(61.00%) 117(63.24%) 209(53.59%) 113(54.85%)

Female 381(43.25%) 39(39.00%) 68(36.76%) 181(46.41%) 93(45.15%)

VET score by doctors a 2(1–4) 4(3–6) 3(2–4) 2(1–3) 1(0–2)
Low risk 639(72.53%) 33(33.00%) 127(68.65%) 310(79.49%) 169(82.04%)

Moderate-high risk 242(27.47%) 67(67.00%) 58(31.35%) 80(20.51%) 37(17.96%)

VET score by nurses a 3(1–4) 3(2–4) 3(2–5) 3(1–4) 3(0–4)
Low risk 506(57.43%) 51(51.00%) 109(58.92%) 238(61.03%) 108(52.43%)

Moderate-high risk 375(42.57%) 49(49.00%) 76(41.08%) 152(38.97%) 98(47.57%)

ADL score 95(60–100) 100(95–100) 100(55–100) 95(60–100) 85(55–100)

Note: aThe Caprini risk assessment scale is used in surgical departments and the Padua risk assessment scale is used in non-surgical departments.

Table 2 Consistency of VET Scores Between Doctors and Nurses in Each Department

Agreement Expected Agreement Kappa 95% CI P

Non-surgical departments a 46.14% 17.19% 0.3496 (0.3149,0.3843) <0.0001

Priority departments 48.97% 19.32% 0.3676 (0.3217,0.4135) <0.0001

Respiratory ICU 44.44% 25.61% 0.2532 (0.1464,0.3600) <0.0001

Cardiovascular medicine 50.00% 26.76% 0.3173 (0.2181,0.4165) <0.0001

Emergency internal medicine 30.00% 22.55% 0.0962 (0.0156,0.1768) 0.0097

Oncology 73.63% 50.18% 0.4707 (0.3409,0.6005) <0.0001

Non-priority departments 40.78 17.16% 0.2851 (0.2296,0.3406) <0.0001

VIP clinical department 64.15% 42.04% 0.3814 (0.2287,0.5341) <0.0001

Neurology 18.00% 10.03% 0.0886 (0.0343,0.1429) 0.0007

Geriatrics 60.38% 27.45% 0.4539 (0.3134,0.5944) <0.0001

Surgical departments a 39.30% 13.51% 0.2982 (0.2535,0.3429) <0.0001

Priority departments 38.00% 12.97% 0.2876 (0.2190,0.3562) <0.0001

Gastrointestinal surgery 38.00% 12.97% 0.2876 (0.2190,0.3562) <0.0001

Non-priority departments 40.00% 14.57% 0.2977 (0.2405,0.3549) <0.0001

Traumatology 40.00% 11.54% 0.3217 (0.2478,0.3956) <0.0001

Urology 40.00% 19.13% 0.2581 (0.1664,0.3498) <0.0001

Priority departments 46.73% 17.37% 0.3554 (0.3170,0.3938) <0.0001

Non-priority departments 40.41% 13.50% 0.3111 (0.2735,0.3487) <0.0001

Note: aThe Caprini risk assessment scale is used in surgical departments and the Padua risk assessment scale is used in non-surgical departments.
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scores and ADL scores of nurses in the non-surgical departments. Doctors and nurses had no statistically significant 
agreement in assessing the thrombosis potential component (P = 0.73).

Discussion
Regarding VTE scores, doctors and nurses in surgical and non-surgical departments approached fair agreements. The 
consistency of VTE scores was slightly higher in priority departments than in non-priority departments. It is suggested 
that there are still significant differences in VTE scores between doctors and nurses in most departments. Qualitative 
results are more subjective than quantitative results, and subjective factors highly influence several components of the 
VET risk assessment scale. Individual variances among assessors may lead to a lower inter-rater agreement without 
harmonized and well-defined criteria.18,19

Therefore, this study suggests that the inconsistency of VTE scores may be due to (1) different awareness of VTE 
risks and the specific diseases among different healthcare professionals, (2) different standardization of pre-training on 
VTE risk assessment, and (3) the lack of a uniform VTE risk assessment process. To address these issues, we are also 
considering a further expanded study to explore the major causes so as to enhance training and guide medical staff to 
assess and prevent VTE more accurately, thus optimizing the VTE prevention system.

According to the VTE risk level, we could identify whether patients were at high risk and whether they required 
pharmacological and/or mechanical interventions.20,21 There was a higher degree of agreement on VTE risk assessment 
between doctors and nurses in the surgical departments than in the non-surgical departments. This result may be related 
to the fact that different VTE assessment scales with different components were selected for the surgical and non-surgical 

Table 3 Consistency of VET Risk Assessment Between Doctors and Nurses in Each Department

Agreement Expected Agreement Kappa 95% CI P

Non-surgical departments a 69.63% 54.89% 0.3268 (0.2570,0.3966) <0.0001

Priority departments 71.79% 56.50% 0.3516 (0.2618,0.4414) <0.0001

Respiratory ICU 78.79% 65.87% 0.3785 (0.1837,0.5733) 0.0001

Cardiovascular medicine 71.00% 71.00% 0.0000 - -

Emergency internal medicine 56.00% 44.00% 0.2143 (0.0771,0.3515) 0.0011

Oncology 82.42% 65.68% 0.4877 (0.2827,0.6927) <0.0001

Non-priority departments 65.53% 51.56% 0.2885 (0.1805,0.3965) <0.0001

VIP clinical department 90.57% 81.24% 0.4972 (0.2404,0.7540) 0.0001

Neurology 44.00% 41.20% 0.0476 (−0.0300,0.1252) 0.1144

Geriatrics 81.13% 50.16% 0.6214 (0.3552,0.8876) <0.0001

Surgical departments a 75.44% 50.75% 0.5012 (0.3852,0.6172) <0.0001

Priority departments 76.00% 49.66% 0.5232 (0.3401,0.7063) <0.0001

Gastrointestinal surgery 76.00% 49.66% 0.5232 (0.3401,0.7063) <0.0001

Non-priority departments 75.14% 53.33% 0.4673 (0.3264,0.6082) <0.0001

Traumatology 75.29% 50.52% 0.5007 (0.2896,0.7118) <0.0001

Urology 75.00% 57.56% 0.4109 (0.2243,0.5975) <0.0001

Priority departments 72.65% 53.59% 0.4107 (0.3247,0.4967) <0.0001

Non-priority departments 70.08% 52.83% 0.3657 (0.2761,0.4553) <0.0001

Note: aThe Caprini risk assessment scale is used in surgical departments and the Padua risk assessment scale is used in non-surgical departments.

Table 4 Consistency of Mobility Impairment and Thrombosis Potential Assessments Between Doctors and 
Nurses in Non-Surgical Departments

Agreement Expected Agreement Kappa 95% CI P

Mobility impairment 69.13% 55.20% 0.3109 (0.2478,0.3740) <0.0001
Thrombosis potential 93.79% 93.91% −0.0194 (−0.0815,0.0427) 0.7300
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departments. The Caprini RAM has more components than Padua scale, and the operationalization of each component is 
clearer. Intuitive, clearly guided assessment tools allow for greater inter-rater consistency.22,23

Further analysis of the Padua scale components in the non-surgical departments exhibited that the different scores 
between doctors and nurses were primarily in the mobility impairment and thrombosis potential. Physicians and nurses 
agreed fairly on mobility impairment, but there was no statistically significant agreement on thrombosis potential. 
Additional correlation analysis indicated a significant association between nurses’ mobility and ADL scores, probably 
due to the nurses referencing the ADL scores in their mobility scores. Nurses require the ADL score for each patient 
admitted to the hospital at admission, whereas doctors do not usually require it. This may lead to differences in the scores 
of doctors and nurses on this component. When elderly patients are admitted to the hospital, geriatricians, together with 
a multidisciplinary team of nurses, pharmacists and nutritionists, need to undertake a comprehensive geriatric assessment 
(CGA), of which ADLs are an important part.24 Therefore, geriatricians refer to the CGA results when scoring the 
mobility impairment component, resulting in the highest consistency of VTE risk assessment between doctors and nurses 
among all departments. However, according to the operational guidance of the Padua scale, there is no direct relationship 
between mobility and ADL scores. Therefore, there is still an urgent need for doctors and nurses to be systematically 
trained in VTE risk assessment.

Existing studies suggest that the risk of VTE fluctuates seasonally.25 This study’s short sampling period made it 
difficult to characterize VTE risk assessment throughout the year. Additionally, limitations of this study included (1) the 
inconsistency of raters from different departments, which made exploring intra-rater consistency difficult, and (2) the 
relatively small sample size, which was insufficient to support the consistency evaluation for each component of VTE 
risk scales.

Conclusion
This study revealed a poor consistency in VTE risk assessment between doctors and nurses in most departments, with 
non-surgical departments slightly less consistent than surgical ones. Therefore, standardized training for healthcare 
professionals on VTE risk assessment and the development of a uniform assessment process should help to improve 
the consistency of VTE assessment between doctors and nurses, hence building a scientific and effective VTE prevention 
and treatment system to narrow the gap between clinical practice and evidence-based guidelines.
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VTE, venous thromboembolism; ADL, activities of daily living; DVT, deep venous thrombosis; PE, pulmonary 
embolism; Caprini RAM, Caprini risk assessment model; 4-Element RAM, 4-Element risk assessment model; CGA, 
comprehensive geriatric assessment.
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