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ABSTRACT
Objective: This paper investigated the risk of preoperative and postoperative deep vein thrombosis (DVT) in surgical patients.

Methods: The sample consisted of 377 patients of the general surgery, orthopedics and traumatology, neurosurgery, and cardiovascular surgery 
clinics of a university hospital. Data were collected using a demographic characteristics questionnaire, the Deep Vein Thrombosis Diagnostic 
Criteria Form, the Autar Deep Vein Thrombosis Risk Assessment Scale, the Caprini Risk Assessment Model, and the Padua Prediction Score. The 
data were analyzed using descriptive analysis.

Results: According to the Autar Deep Vein Thrombosis Risk Assessment Scale, most participants were in the “low risk” category in the 
preoperative period (91%), and more than a quarter of the participants were in the “high risk” category in the postoperative period (30%). 
According to the Caprini Risk Assessment Model, less than half of the participants were in the “moderate risk” group in the preoperative 
period (39%), and more than half the participants were in the “high risk” group in the postoperative period (70.6%). According to the Padua 
Prediction Score, most participants were in the “low risk” category in the preoperative period (82.2%), and more than half the participants were 
in the “high risk” group in the postoperative period (52.8%). More than half the participants who used graduated compression stocks in the 
preoperative period misused them (62.7%). A bit more than half the participants who used graduated compression stocks in the postoperative 
period used them correctly.

Conclusion: The results show that surgical patients are at a higher risk for deep vein thrombosis in the postoperative period than in the 
preoperative period.
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The Risk Factors for Preoperative and Postoperative Deep Vein 
Thrombosis in Surgical Patients

1. INTRODUCTION

Deep vein thrombosis (DVT) is a health problem that 
causes preventable deaths (1). It is a type of venous 
thromboembolism (VTE), a major risk factor for most 
hospitalized persons. Half a million cases of DVT and 300.000 
cases of pulmonary embolism (PE) are reported annually in 
six European countries (2). According to the USA national 
database, the prevalence of DVT is 7.1 cases per 1.000 (3). 
The prevalence of VTE in postoperative Korean patients is 
20.9 cases per 1.000 (4). There is no dataset on VTE in Turkey, 
but Acun (2012) reported its prevalence and incidence 
in postoperative patients in Turkey as 0.8% and 1.3%, 
respectively (5).

Deep vein thrombosis is generally caused by regional trauma, 
hypercoagulability, and the narrowing of the blood flow in 
the vascular wall of the lower extremities. It can suddenly 

burst and result in a blood clot (1). Although DVT generally 
presents with local pain, swelling, discoloration, and warm 
skin, different methods (USG and venography) should be used 
to diagnose it. Deep vein thrombosis can cause long-term 
posttraumatic syndrome or chronic venous insufficiency, 
reducing the quality of life and increasing health costs (6, 7).

Age, stroke or paralysis, a history of DVT, immobility, cancer 
treatment, obesity, cardiac dysfunction, varicose veins, the 
presence of a central venous catheter, inflammatory bowel 
disease, pregnancy, estrogen use, and nephrotic syndrome 
are risk factors for DVT. However, the primary cause of DVT in 
the lower extremities is major surgical interventions (hip, leg, 
pelvic fracture, etc.) (8, 9).

Patients should start receiving pharmacological and 
mechanical prophylaxis at least 24 hours before surgery to 

https://orcid.org/0000-0003-2168-1872
https://orcid.org/0000-0003-3258-6459
https://orcid.org/0000-0003-0038-6081


121Clin Exp Health Sci 2022; 12: 120-127 DOI: 10.33808/clinexphealthsci.839430

Deep Vein Thrombosis Risk Factors in Surgical Patients Original Article

minimize the risk factors for DVT (10). Early mobility and anti-
embolism stockings are the postoperative interventions of 
choice for low-risk patients. In addition to those interventions, 
intermediate-risk patients should undergo intermittent 
pneumatic compression (IPC) and anticoagulant medication 
therapy. High-risk patients should receive pharmacological 
treatment (8).

Surgical nurses play a critical role in preventing DVT (7, 11, 
12). Healthcare professionals should identify the risk factors 
for DVT in the first admission and apply medication when 
necessary. The Safe Surgery Checklist in the Operating Room 
assesses whether DVT prophylaxis is necessary “before the 
surgical incision” (13). In the postoperative period, nurses 
monitor the signs and symptoms of DVT, help patients with 
early mobility, get them to do deep breathing and coughing 
exercises, and teach them how to use elastic compression 
stockings and IPC devices (14).

There are many national and international guidelines for 
identifying, preventing, and managing the risk factors for 
DVT (14, 15). Healthcare professionals should use valid and 
reliable tools to determine the risk level of DVT (14, 16-18).

Nurses should use various scales to identify the risk factors 
for DVT because it is one of the major complications among 
surgical patients. This study aimed to identify the preoperative 
and postoperative risk factors for DVT in surgical patients. We 
believe that the results will help us better understand the 
condition and provide further guidance.

1.1. Research Questions

1. What are the individual risk factors for DVT in surgical 
patients?

2. What are the surgery-related risk factors for DVT in 
surgical patients?

3. What is the preoperative risk level of DVT in surgical 
patients?

4. What is the postoperative risk level of DVT in surgical 
patients?

2. METHODS

2.1. Study Design and Sample

This descriptive study aimed to identify the preoperative and 
postoperative risk factors for DVT in surgical patients of a 
state university hospital.

The study population consisted of all patients of the general 
surgery, orthopedics and traumatology, neurosurgery, and 
cardiovascular surgery clinics of a state university hospital 
because they are, in general, at a higher risk of developing 
DVT (9, 21). A total of 20.605 patients underwent surgery 
in those clinics in 2017. Participants were recruited using 
stratified sampling (22). The sample consisted of 377 patients 
who met the inclusion criteria and agreed to participate 
(Table 1).

Table 1. Stratified sampling by clinic

Stratum 
No clinic

Number 
of Patients 

(Ni)

Stratum Weight 
Ni/N=Ai

Number 
of Patients 

in the 
Sample

1 General 
surgery clinic

7643 7643/20.605=0.37 140

2 Orthopedics 
and 
traumatology 
Clinic

6179 6179/20.605=0.29 113

3 Neurosurgery 
clinic

4601 4601/20.605=0.22 84

4 Cardiovascular 
surgery clinic

2182 2182/20.605=0.1 40

Total 20.605 1.00 377

The inclusion criteria were (1) agreeing to participate, (2) 
being literate, (3) being over 18 years of age, (4) having no 
communication problems, (5) undergoing surgery, and (6) 
staying at the clinic for at least one day before and one day 
(24 hours) after surgery.

2.2. Data Collection Tools

Data were collected using a demographic characteristics 
form, a deep vein thrombosis diagnostic criteria form (DVT-
DCF), the Autar deep vein thrombosis risk assessment scale 
(ADVTRAS), the Caprini risk assessment model (RAM), and 
the Padua Prediction Score (PPS).

The demographic characteristics questionnaire was based 
on a literature review conducted by the researchers. The 
questionnaire consisted of three subscales and 33 items 
(5, 6, 19, 23). The questionnaire elicited information on 
sociodemographic characteristics and the preoperative and 
postoperative periods.

The Autar deep vein thrombosis risk assessment scale 
(ADVTRAS) was developed by Ricky Autar (1996) and revised 
in 2003 (8, 24). The scale consists of seven categories: 
age groups, body mass index (BMI), mobility, special risk 
category, trauma risk category, surgical intervention, and 
high-risk diseases. The total score ranges from 0 to 31, with 
higher scores indicating a higher risk for DVT (0-10=low risk, 
11-14=moderate risk, 15-32=high risk). Büyükyılmaz, Şendir, 
Autar, and Yazgan (2015) adapted the scale to Turkish and 
found its Cronbach’s alpha (α) as 0.78 to 0.90 (25). Cronbach’s 
alpha value was found to be 0.37 in the study.

The Caprini risk assessment model (RAM) was developed by 
Joseph A. Caprini (2005) to determine the risk level for VTE 
in internal medicine and surgical patients (26). The model 
assesses age, BMI, type of surgery, mobility, central venous 
access, sepsis, acute myocardial infarction (MI), hip, pelvis, 
leg fracture, stroke, or trauma history. The model consists 
of five categories scored as 1, 2, 3, or 5, with higher scores 
indicating a higher risk for VTE (0=very low risk, 1–2=low 
risk, 3–4=moderate risk, and ≥5=high risk). The scale in 
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the National Venous Thromboembolism Prophylaxis and 
Treatment Guidelines published by the Turkish Society of 
Cardiology in 2010. It has been translated into Turkish. The 
use of RAM is recommended for surgical patients (15). In 
Aydın’s (2014) medical specialty thesis, RAM was used in the 
Turkish patient population (27).

The Padua Prediction Score (PPS) was developed by Barbar 
et al. (2010) at the University of Padua, Italy (28). The scale 
evaluates 11 risk factors; age, active cancer, previous VTE, 
reduced mobility, already known thrombophilic condition, 
recent trauma, heart and/or respiratory failure, acute 
infection and/or rheumatologic disorder, acute MI and/or 
ischemic stroke, obesity, and ongoing hormonal treatment, 
each of which is scored on a scale of 1 to 3 (< 4=low risk, ≥ 
4=high risk). The Turkish version of the PPS has been published 
in the National Venous Thromboembolism Prophylaxis 
and Treatment Guidelines (15). Also PPS was used in the a 
medical specialty thesis with Turkish patient population (27).

The deep vein thrombosis diagnostic criteria form (DVT-DCF) 
was based on a literature review conducted by the researchers 
(5, 7, 19, 23). The form assesses leg pain, edema, tenderness, 
rising body temperature, loss of motor functions, limitation 
of motion, sensory loss, change in leg circumference, and 
Homan’s sign (calf pain on dorsiflexion of the foot with the 
knee straight). Leg pain is scored on a scale of 0 to 10.

2.3. Data collection

The study was conducted between January 1 and March 
30, 2018, in two stages: preoperative and postoperative. 
The researchers informed the patients about the research 
purpose and procedure and obtained informed consent 
from those who agreed to participate. Afterward, they 
asked participants to fill out the demographic characteristics 
questionnaire. In the postoperative period, the researchers 
filled out the ADVTRAS, RAM, PPS, and DVT-DCF and 
obtained lab test results from patient files during evaluation. 
The data were collected through face-to-face interviews. The 
researchers conducted the interviews outside of treatment 
hours in the patients’ rooms at their convenience in the 
absence of distractions (pain, dressing, mobilization, etc.). 
Data collection took 20-25 minutes.

2.4. Data Analysis

The data were analyzed using the Statistical Package for Social 
Sciences (SPSS for Windows, IBM, version 18.0). Descriptive 
statistics (number, percentage, mean and standard deviation) 
were used for analysis.

2.5. Ethical Considerations

Before data collection, the study was approved by the Ethics 
Committee of the university (Decision No/Date: 2017-
433/14.11.2017). Written permission was obtained from the 
university hospital. Verbal informed consent was obtained 
from patients who agreed to participate. The study was 

carried out according to the ethical principles outlined by the 
Declaration of Helsinki.

3. RESULTS

Of all participants, 31.8% had a primary school degree, 
35.3% were housewives, 83% were married, 69% were 
living in the city center, 75.6% had a neutral income (income 
equals expenses), and 37.1% were general surgery patients, 
30% were orthopedics and traumatology patients, 22.3% 
were neurosurgery patients, and 10.6% were cardiovascular 
surgery patients.

Participants (176 female and 201 male) had a mean age of 
57.20±17.20 years. Of all participants, 38.5% had a normal 
BMI, 57.3% had a chronic disease (36.9% hypertension), 
55.4% were on medication (35.8% antihypertensive drugs), 
19.1% were smokers, 17% were exercising regularly, 89.7% 
had sedentary jobs, and 20.4% had to travel long distances 
(92% by bus) (Table 2).

The mean duration of surgery was 137.87 ± 5.26 minutes. 
Of the participants, 30.3% underwent orthopedic surgery 
(below waist level), 73.5% were under general anesthesia, 
64.7% had had surgery before, and 97.3% had no history of 
DVT (Table 3).

According to the ADVTRAS scores, the majority of the 
participants (91%) were in the low-risk category in the 
preoperative period, while less than half were in the moderate 
(39.2%) or high-risk (30%) categories in the postoperative 
period. According to the RAM scores, less than half the 
participants (39%) were in the moderate-risk category in the 
preoperative period, while more than half (70.6%) were in 
the high-risk category in the postoperative period. According 
to the PPS scores, most participants (82.2%) were in the low-
risk category in the preoperative period, while a bit more than 
half the participants (52.8%) were in the high-risk category in 
the postoperative period (Table 4).

Two hundred and thirty-five (62.3%) participants did not 
use graduated compression stockings in the preoperative 
period. More than half of the participants (62.7%) misused 
them. Most participants (81.2%) were on anticoagulant 
drugs. In the postoperative period, two hundred and fifty-six 
participants (67.9%) used graduated compression stockings, 
more than half of them (55.9%) used the stockings correctly, 
and more than half of the participants (57.3%) were on 
anticoagulant drugs. Participants were able to stand on their 
two feet about 14.85 ± 12.06 hours after surgery, while one 
hundred and forty-five participants (38.5%) did it in the first 
eight hours after surgery (Table 5).

The researchers used the DVT-DCF to evaluate the 
preoperative and postoperative risk factors for DVT. The 
three most common symptoms of DVT in the preoperative 
period were leg pain (40.1%), limitation of motion (32.4%), 
and sensory loss in the leg (10.3%). The three most common 
symptoms of DVT in the postoperative period were 
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limitation of motion (47.2), leg pain (35%), and change in leg 
circumference (9.8%).

Table 2. Distribution of individual risk factors for DVT (n=377)
Demographic Characteristics n %

Age (x ̄±SD: 57.20±17.20, Min-Max: 18-91 years)
18-30
31-40
41-50
51-60
61-70
≥71

36
42
36
81
92
90

9.5
11.1
9.5

21.6
24.4
23.9

Gender
Female
Male

176
201

46.7
53.3

BMI (x̄±SD:26.91±5.54, Min-Max: 15.24±49.95)
Underweight (<18.5 kg/m2)
Normal (18.5-24.9 kg/m2)
Overweight (25-29.9 kg/m2)
Obese (30-39.9 kg/m2)
Morbidly obese (≥ 40 kg/m2)

13
145
126
85
8

3.4
38.5
33.4
22.6
2.1

Chronic Illness
Yes
No

216
161

57.3
42.7

Type of Chronic Illness*
Hypertension
Diabetes mellitus
Malignant (active cancer)
Chronic obstructive pulmonary disease
Coronary artery disease
Others (Cirrhosis, Crohn’s disease, acid reflux, 
hypothyroidism, rheumatoid arthritis, etc.)

139
79
58
19
16
14

36.9
21.1
15.4
5.1
4.2
3.7

Regular Use of Medication
Yes
No

209
168

55.4
44.6

Type of Medication*
Antihypertensives
Antidiabetics
Bronchodilators
Heart diseases and anticoagulants
Others (proton pump inhibitors, antipsychotics, hormone 
therapy)

135
77
17
17
9

52.9
30.2
6.7
6.7
3.5

Smoking
Yes
No

72
305

19.1
80.9

Regular Exercise
Yes
No

64
313

17.0
83.0

Sedentary Work Style
Yes
No

39
338

10.3
89.7

Having to Travel Long Distance
Yes
No

77
300

20.4
79.6

Means of Transportation
Bus
Plan
Train

347
26
4

92.0
6.9
1.1

x:̄Mean, SD:Standard deviation, Min:Minimum value, Max:Maximum value, 
BMI:Body Mass Index
* Percentages were based on n as more than one option was marked

Table 3. Distribution of surgery-related risk factors for DVT (n=377)

Characteristics x̄±SD Min.-Max.

Duration of Surgery (minute) 137.87±5.26 15-600
n %

Type of Surgery
Minor <30 minute
Planned major
Emergency
Abdominal
Neurosurgery (brain and nerve)
Orthopedic

12
24
40

104
84

113

3.2
6.4

10.6
27.2
22.3
30.3

Type of Anesthesia
General Anesthesia
Local Anesthesia

277
100

73.5
26.5

History of Surgery
Yes
No

244
133

64.7
35.3

History of DVT
Yes
No

10
367

2.7
97.3

x:̄ Mean, SD:Standard deviation, Min:Minimum value, Max:Maximum value, 
DVT: Deep vein thrombosis

Table 4. Preoperative and postoperative ADVTRAS, RAM and PPS 
Scores (n=377)

Scales
Preoperative Period Postoperative Period

n % n %
ADVTRAS
Low risk (≤ 10)
Moderate risk (11-14)
High risk (15 ≥)

343
34
-

91.0
9.0

-

116
148
113

30.8
39.2
30.0

RAM
Very low risk (0-1)
Low risk (2)
Moderate risk (3-4)
High risk (5 ≥)

92
33

147
105

24.4
8.8

39.0
27.8

2
24
85

266

0.5
6.4

22.5
70.6

PPS
Low risk (<4)
High risk (4≥)

310
67

82.2
17.8

178
199

47.2
52.8

ADVTRAS:Autar deep vein thrombosis risk assessment scale, RAM:Caprini risk 
assessment model, PPS:Padua Prediction Score
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Table 5. Prophylactic measures for the prevention of preoperative 
and postoperative DVT (n=377)

Measures n %

Using graduated compression stockings in the 
preoperative period
Yes
No

142
235

37.7
62.3

Using graduated compression stockings correctly in 
the preoperative period (n=142)*

Yes
No

53
89

32.3
62.7

Being on anticoagulant medication in the 
preoperative period
Yes
No

71
306

18.8
81.2

Using graduated compression stockings in the 
postoperative period
Yes
No

256
121

67.9
32.1

Using graduated compression stockings correctly in 
the postoperative period (n=256)*

Yes
No

143
113

55.9
44.1

Being on anticoagulant medication in the 
postoperative period
Yes
No

161
216

42.7
57.3

The first time to stand up on two feet after surgery 

(hours) (n=356)*x̄±SD:14.85±12.06 Min.-Max.: 0-72
≤ 8
>8

137
219

38.5
61.5

x:̄Mean, SD:Standard deviation, Min:Minimum value, Max:Maximum value
*Percentages were based on n as more than one option was marked.

4. DISCUSSION

Deep vein thrombosis is a severe complication that causes 
mortality and morbidity in surgical patients. Nurses should 
use accurate measures to identify the risk factors for DVT as 
early as possible. This study identified the preoperative and 
postoperative risk factors for DVT in surgical patients of a 
university hospital.

Healthcare providers should identify the risk factors for DVT 
before administering prophylaxis to surgical patients. Most 
of our participants were over 60 years of age (48.3%) and 
male (53.3%) (individual risk factors for DVT). Deep vein 
thrombosis occurs at all ages, but the risk is higher after 60 
years of age, because aging causes muscle weakness, venous 
insufficiency, endothelial dysfunction, fragility, reduced 
mobility, and systemic diseases (32).

More than half of the participants (58.1%) were above normal 
BMI. Measures for DVT risk identification regard a BMI of > 
25 (24, 26) or > 30 as a risk factor (30). Ageno et al. (2008) 
found that obese individuals were about twice as likely to 
develop both PE and DVT as normal-weight individuals (23). 
However, Wang et al. (2015) detected no difference in the 
incidence of VTE between normal-weight and obese general 

surgery patients and stated that surgeons should be more 
careful only when performing abdominal hernia repairs on 
obese individuals (33). Özkaya et al. (2013) found that the 
most common individual risk factors for DVT encountered by 
surgeons in Turkey were a history of DVT and obesity (34).

More than half of the participants (57.3%) had a chronic 
disease, mainly hypertension, and diabetes mellitus (58%), 
damaging the endothelial layer of the blood vessels and 
increasing the risk of DVT (23).

According to the ADVTRAS scores, 91% were in the low-risk 
category in the preoperative period, whereas 39.2% were 
in the moderate-risk category in the postoperative period. 
Büyükyılmaz et al. (2015) reported that patients were in the 
moderate DVT risk category after orthopedic surgery (25). 
Özbaş and Karadağ (2020) found that 89.3%, 40.7%, and 
11.4% of orthopedic patients were in the low-, moderate-, 
and high-risk categories in the postoperative period, 
respectively (35).

According to the RAM scores, 39% of our participants were in 
the moderate-risk category in the preoperative period, while 
70.6% were in the high-risk category in the postoperative 
period. Bahl et al. (2010) evaluated the RAM scores of 
8216 general surgery, cardiovascular surgery, and urology 
patients and found that 52.1%, 36.5%, 10.4%, and 0.9% were 
in the very high, high-, moderate-, and low-risk categories, 
respectively (36). Kim et al. (2020) conducted a study on 750 
general surgery patients and reported that 48.9% were in 
the low – or moderate-risk category, while 43.8% and 7.3% 
were in the high – and very high-risk categories, respectively 
(37). Olufemi-Aworinde et al. (2018) also determined that 
one in every two patients (n=820) was in the moderate-risk 
category in the postoperative period (38).

According to the PPS scores, 82.2% of our participants were 
in the low-risk category in the preoperative period, while 
52.8% were in the high-risk category in the postoperative 
period. However, Yormaz et al. (2019) found that patients 
who underwent bariatric surgery (n=270) were in the low-risk 
category in the preoperative and postoperative periods (29). 
Elias et al. (2017) reported that patients with and without 
VTE had a PPS score of 7.7 and 4.9, respectively (39).

Some studies have compared RAM and PPS scores (16-18). 
Zhou et al. (2018) concluded that both scales could identify 
the risk factors for DVT but that RAM was more comprehensive 
than PPS (18). However, some studies indicate that RAM is 
better at identifying the risk factors for DVT in hospitalized 
patients than PPS (16, 17). Our results showed that ADVTRAS, 
RAM, and PPS categorized the same patients into different 
risk groups. To develop a professional language, healthcare 
professionals should use one assessment tool customized to 
clinics.

Mechanical and pharmacological methods can prevent the 
development of DVT (14). Özkaya et al. (2013) found that 
most physicians (72%) used mechanical methods for DVT 
prophylaxis (34). Özbaş and Karadağ (2020) reported that 
physicians applied mechanical prophylaxis to 2.9% and 58.6% 
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of orthopedic patients in the preoperative and postoperative 
periods, respectively (35). Graduated compression stockings 
are a mechanical measure commonly used to prevent 
DVT. Most of our participants did not use compression 
stockings in the preoperative period, but more participants 
used them in the postoperative period. However, most 
participants misused the stockings. The Turkish Guideline 
for the Treatment of Venous Thromboembolism Prophylaxis 
suggests that healthcare professionals teach patients how 
to use graded compression stockings (Evidence level A) (15). 
Research also shows that patients do not know how to use 
graduated compression stockings (35, 40). Serpici and Gürsoy 
(2018) reported that surgical patients trained by nurses were 
more informed of DVT and were more likely to adhere to 
interventions to prevent DVT (41). However, Dirimeşe, Yavuz, 
and Nurulke (2012) reported that most patients knew how 
to use compression stockings but had difficulty using them 
(42). According to our clinical observations, patients misused 
the compression stockings because they were informed only 
orally and were provided no written material.

Pharmacological measures can also be used to prevent 
DVT. Of our participants, 81.2% were on anticoagulant 
medication in the preoperative period, while 57.3% were 
on anticoagulant medication in the postoperative period. 
Ferreira et al. (2017) reported that 67.2% of Portuguese 
patients (n=2747) received thromboembolic prophylaxis, 
most of whom (88.3%) were on low-molecular-weight 
heparin therapy (43). Özkaya et al. (2013) determined 
that 74% of physicians used pharmacological measures 
to prevent DVT (34). Özbaş and Karadağ (2020) found that 
the overall pharmacological thromboprophylaxis rate in 
the preoperative and postoperative periods was 12.9% and 
86.4%, respectively (35). The Safe Surgery Checklist, which is 
mandatory for all patients undergoing surgery in Turkey, has 
a clause determining whether DVT prophylaxis is necessary 
or not (13).

Participants were able to stand on their two feet about 
14.85 ± 12.06 hours after surgery. Çebi and Tanrıverdi (2009) 
reported that immobility was the most common risk factor 
for DVT (52.3%) (44). Özbaş and Karadağ (2020) found that 
mobilization 17-24 hours after orthopedic surgery was 
68.6% (35). Early mobility, especially in the first 24 hours 
after surgery, is critical for preventing DVT (10). The national 
guideline in Turkey suggests that healthcare professionals 
encourage patients for early mobility in the postoperative 
period (Evidence level A). According to the guideline, 
surgical patients with a low risk for VTE do not require any 
prophylactic measure other than early and frequent mobility 
(very strong recommendation) (15).

4.1. Limitations of the study

This study had one limitation. The results were sample-
specific, and therefore, not generalizable to the whole 
population.

5. CONCLUSION

Most surgical patients have chronic diseases (hypertension 
and diabetes mellitus) and individual DVT risk factors 
(advanced age and gender). Most surgical clinic patients have 
risk factors for DVT due to surgery (long operation, surgery 
below waist level, general anesthesia, surgical history, 
etc.). Surgical patients are at a higher risk of developing 
DVT in the postoperative period than in the preoperative 
period. Different scales yield different results concerning 
the risk factors for DVT when applied to the same patient 
population. Moreover, patients should be trained on how to 
use graduated compression stockings.

The following are recommendations based on the results:

• Healthcare professionals should use a standardized scale 
to identify the risk factors for DVT in clinical patients.

• Authorities should develop evidence-based nursing 
guidelines, algorithms, checklists, and interventions to 
identify the risk factors for DVT and monitor whether 
healthcare professionals use them.

• Medical schools should provide nursing students with 
training in DVT risk assessment and prophylaxis.

• Nurses should be provided with in-service training in 
DVT risk assessment and prophylaxis.

• A national database on DVT risk assessment and 
prophylaxis should be developed.

• Multicenter research on DVT risk assessment and 
prophylaxis should be conducted.
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