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ABSTRACT

Objective: Venous thromboembolism, including deep vein thrombosis (DVT) and pulmonary embolism (PE), is a common complaint in critically ill
patients. Therefore, the present study was conducted to determine the effect of nursing interventions, based on the Wells results, on the incidence of

DVT in intensive care unit (ICU) patients.

Methods: The present clinical trial was conducted on 72 ICU patients without DVT and PE who met the inclusion criteria according to
Wells score in Dr. Ganjavian Hospital, Dezful in 2017. The participants were investigated and randomly divided into intervention
(n=36) and control groups (n=36). The intervention group received preventive nursing measures based on the risk level determined by the
Wells score, and routine therapeutic interventions were performed for the control group. Then, patients were evaluated using Wells score,
D-dimer testing, and Doppler sonography on the 1%, 5" and 10" days. Data were finally coded and entered into SPSS version 23. Data analysis

was performed using Chi-square, Fisher’s exact, and Mann-Whitney U tests.

Results: The incidence of DVT in both groups showed that 2 patients of the control group who were identified to be at risk using the Wells score were
diagnosed with DVT while none of the patients of the intervention group experienced DVT. The present study showed that 22.2% of the patients of the
control group suffered from non-pitting edema, which was significantly different from the intervention group (p=0.005).

Conclusion: The results of the present study showed that using the Wells score for early identification of the at-risk patients and nursing interventions
based on this score’s results is helpful in the prevention of DVT. Appropriate nursing interventions were also effective in reducing the incidence of

non-pitting edema in the lower extremities.
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INTRODUCTION

Deep vein thrombosis (DVT) is one of the leading causes of death
worldwide and usually occurs in the lower extremity and is associated
with life-threatening consequences, pulmonary embolism (PE), and
is known as venous thromboembolism (VTE) [1]. VTE is a common
complaint in critically ill patients [2]. These patients are prone to DVT
due to factors such as need for surgery, catheter, immobility, and use
of sedatives or neuromuscular-blocking drugs [3]. The exact global
number of individuals with VTE is still unknown. According to the latest
Centers for Disease Control and Prevention data statistics released in
June 2015, a total of 900,000 individuals are afflicted with VTE (in
the United States, 1-2 out of 1000 patients) per year. Of these, about
60,000 to 100,000 individuals die, 1-s of them are infected with long-
term complications (post-thrombotic syndrome), and one-third of
them experience recurrence within 10 years [1]. The findings of Shakur
et al. study which was conducted in Iran indicated that the frequency
percentage of lower extremity DVT was 53.6%, 46.3%, 45.3%, and
48.5% in the surgical intensive care unit (ICU), respiratory ICU, neuro-
ICU and for the total patients, respectively [3]. Furthermore, according
to Safavi et al's study that was conducted in Tehran, the incidence of VTE
was 9/10000 and the PE-related mortality rate was 11% in hospitalized
patients [4]. Rezaei et al. showed that the majority of ICU patients are

at risk of developing DVT [5]. Many patients with DVT lack clinical
symptoms and these patients are identified when they have PE [4]
while PE has been shown to be the most common cause of undiagnosed
death in hospitalized patients [6]. Hence, ICU nurses play a key role in
preventing DVT and its complications. They are in an ideal position
to assess early risk factors for the patient and to take appropriate
measures to prevent DVT [7]. Collins et al. [8] demonstrated in a study
that using a coherent nursing program on 2063 hospitalized patients
over a period of 5 years resulted in a decrease among patients at the risk
of DVT from 27% in 2005 to 85% decrease in 2009. Therefore, nurses
responsible for risk assessment and DVT prevention can significantly
reduce its incidence and subsequent complications [8]. Clinical stages
of DVT can be very dangerous, so it is of vital importance to detect it
early in high-risk patients [3]. Hence, numerous scoring systems, such
as Hamilton score, AMUSE score, and Wells clinical prediction rule, are
available to determine the pre-test probability of DVT. At the meantime,
the Wells score is probably better known than others. DVT Wells
score has been widely studied and recommended as a first step in the
diagnostic algorithm to pre-test the risk assessment in suspected DVT
patients [9]. It can also be used for outpatients or inpatients [10]. Based
on Wells clinical prediction rule (1997), patients were divided into low-,
moderate-, and high-risk groups with DVT prevalence rate of 5%, 17%,
and 53%, respectively [9]. However, according to the modified Wells
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model (2003) which has score range of 2-9, patients are divided into
two groups with the score of <2 and >2 indicates the presence and
absence of the risk of DVT development, respectively [11]. Experts
suggest using modified Wells two-level pre-test for its simplicity
[10]. Previous studies have reported that most health professionals
perform DVT risk assessment based on their experience, which is
not suitable for clinical evaluation of patients [12]. For example, in
response to a standard questionnaire sent to all 394 physicians in the
Italian Association for Thrombosis and Hemostasis, 22% of physicians
acknowledged that they had never used a clinical guideline for patients
with a suspected DVT [13]. Hence, studies recommend that health
professionals should be more focused on DVT prevention and identify
at-risk patients using an effective DVT assessment tool so that the
mortality rate is reduced effectively by implementing appropriate
measures [14]. Now, considering the lack of continuous access to the
physician, on the one hand, and the continuous presence of nurses on
the patients’ bedside on the other hand, nursing care interventions play
an important in preventing the development of embolism and its timely
diagnosis [15]. Considering the importance of the role and position of
nursing in evaluating the risk of VTE [8], as well as the use of Wells
modified two-level pre-test for patients recommended by experts [10],
the present aimed to determine the effect of nursing interventions on
incidence of DVT in ICU patients based on the Wells modified score.

METHODS

This study is a randomized clinical trial designed to determine the
effect of nursing interventions, based on Wells score results, on
incidence of DVT in ICU patients who referred to Dr. Ganjavian Hospital,
Dezful, Iran, in 2017. The present study was approved by the Ethics
Committee of Ahvaz Jundishapur University of Medical Sciences with
the code of ethics: IR AJUMS.REC.1396.378 and the clinical trial code:
IRCT20170624034723N1. Patients with trauma and patients with
brain lesions who were diagnosed as having no DVT and PE were
enrolled in the present study. The inclusion criteria included the age
range of 18-65 and the minimum length of stay of 10 days. Pregnant
women, patients with hemodynamic disorders, patients with coronary
artery disease at the acute phase, a diagnosis of imminent death by the
physician, and lack of cooperation of the patient or his/her supervisor
were among the exclusion criteria of the present study. Before being
admitted, patients submitted their written informed consent. The data
were collected by the researchers and recorded in the checklist designed
for this purpose. Necessary and routine treatments were performed for
all patients based on the ethical issues. The data include demographic
characteristics (age, gender, marital status, employment, education,
body mass index [BMI]), underlying diseases (diabetes, hypertension,
and obesity), history of smoking, medication history, history of DVT,
bed rest status, diet, disease diagnosis, results of Wells score, D-dimer
testing, and Doppler ultrasound test. After meeting the inclusion
criteria, the patients were evaluated according to the modified Wells
tool and randomly assigned to intervention (n=36) and control groups
(n=36). Patients were divided into two levels of with and without risk of
DVT in such way that patients with scores of >2 and <2 were divided into
two levels of at risk and the ones with unlikely risk of DVT, respectively.
The intervention was assigned randomly to patients using stratified
random sampling method, and the randomized list was prepared by a
statistic consultant. A person outside the study assigned patients to the
intervention and control groups according to a randomized list and the
corresponding codes for each patient who was enrolled in the study.
After determining the risk level based on the modified Wells score, at-
risk patients and the ones with unlikely risk of DVT in the control group
received routine and required treatments of the ward based on their
physician’s instructions and according to ethical considerations. In
the intervention group, patients with unlikely risk of DVT determined
by Wells score received the following nursing interventions: Limb
warming, elevating legs above the heart level (periodically for 20 min),
limb exercising (flexion and dorsiflexion of the legs, 15-20 times for
each limb), respiratory, and cough exercises based on a checklist
designed for three times in the morning, evening, and night. In addition
to the above measures, mechanical preventive devices (anti-embolism
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stockings) were used for patients at risk of DVT according to the Wells
score. Patients in both control and intervention groups were evaluated
using D-dimer and Doppler ultrasound tests on the 1%, 5™, and 10* days
based on the modified Wells score.

In a study, Mozafar et al. calculated sensitivity, specificity, positive
predictive value (PPV), and negative predictive value (NPV) of Wells
score in combination with D-dimer results in DVT groups. PPV value
for the at-risk groups with positive D-dimer results and NPV value
for low-risk groups with negative D-dimer results were 85.71% and
96%, respectively [16]. Furthermore, the findings of Hekmatnia
and Pourmoghaddas study showed that the Doppler ultrasound has
sensitivity and specificity of 100% and 17% in diagnosing for femoral
and popliteal vein thrombosis, respectively [17]. Finally, the collected
data were analyzed using SPSS version 23, and the results were
analyzed and reported using Chi-square, Fisher’s exact, and Mann-
Whitney U tests.

RESULTS

The results of Table 1 show that there was no significant difference
between the two groups in terms of age and gender findings. The
present study investigated a total of 72 patients with mean age of
45.83+£16.06 years in the intervention group and 45.94+14.07 years
in the control group. The male and female patients accounted
for 56 (77.8%) and 16 (22.2%) of the participants, respectively.
Furthermore, the prevalence of underlying diseases, including
diabetes, hypertension, BMI and smoking history were compared in
the two studied groups (Table 1), which according to the results, there
was no significant difference between the two groups. The findings of
Table 2 indicate that the two groups are homogeneous for diagnosis of
the disease, level of mobility, and consciousness. In the present study,
brain lesion (cerebrovascular accident-intracerebral hemorrhage [CVA-
ICH]), trauma, and post-cardiopulmonary resuscitation were observed
among 23, 45, and 4 patients, respectively. A total of 50 (69.4%) and
22 (30.6%) of patients had absolute rest (immobility) and relative rest,
respectively. There were 60 patients with mild loss of consciousness
(Glasgow Coma Scale [GCS]: 13-15) and 12 patients with an average
loss of consciousness (GCS: 9-12). The findings of Table 3 show that
the two study groups are homogeneous in terms of length of stay.
Investigating the incidence of non-pitting edema of lower extremities
in the two groups of the present study showed that 8 (22.2%) of
the patients in the control group suffered such edema in the lower
extremities while no non-pitting edema was observed in the lower

Table 1: Comparison of the variables studied among the two

groups of study
Variables Intervention Control p-value
group (A) group (B)
Age (year) 45.83+16.06 45.94+14.07  0.795
Gender (%)
Man 28(77.8) 28 (77.8) >0.99
Woman 8(22/2) 8(22/2)
BMI (%)
<18.5 0(0.0) 1(2.8) 0.937
18.5-25 16 (44.4) 17 (47.2)
25-30 17 (47.2) 15 (41.7)
>30 3(8.3) 3(8.3)
Hypertension,
number (%)
Yes 16 (44/4) 13 (36/1) 0.631
No 20 (55/6) 23 (63/9)
Diabetes, number (%)
Yes 6(16/7) 8(22/2) 0.767
No 30 (83/3) 28 (77/8)
Smoking, number (%)
Yes 12 (33/3) 14 (38/9) 0.806
No 24 (66/7) 22 (61/1)

BMI: Body mass index
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extremities of the patients in the intervention group due to appropriate
nursing interventions implemented based on Wells score, which was
significant (p=0.005). No change was made in the results of the Wells
score while evaluating patients based on the Wells score on the 1%, 5%,
and 10% days in such way that the risk-free patients remained in the
same group, and there was no drop in the risk score of patients in the
group with DVT risk and they remained in the risk group until the last
day of the study. Furthermore, the results of investigating the D-dimer
level of patients showed that only one of the patients in the control
group had a negative D-dimer testing, which could indicate the low
sensitivity of the conventional D-dimer testing for DVT diagnosis.
Finally, the incidence of DVT in the two groups, which was determined
based on the results of color Doppler ultrasound, showed that two
patients of the control group who were identified to be at risk using
a modified Wells score were diagnosed with DVT while none of the
individuals in the intervention group did not experience DVT.

DISCUSSION

Theaimofthisstudywasto determine the effectofnursinginterventions,
based on Wells score results, on the incidence of DVT in patients who
were admitted to the ICU ward due to brain lesions and head trauma.
In the present study, the mean age of patients in the intervention and
control groups was 45.83+16.06 and 45.94+14.07 years, respectively,
that show both groups were homogeneous in this regard (Table 1).
Moheimani and Jackson referred in their study to the age above
40 years as a risk factor for DVT incidence [11]. Furthermore, previous
studies have shown that the incidence rate of VTE increases with
age [10]. The results of Khavaninzadeh et al’s study showed that
there is a significant relationship between the age and the need for
anti-DVT prophylaxis in such way that prophylaxis rate increases
with the age [18]. According to the findings of this study, 69.4%
of patients were motionless on their bed (Table 2). The results of
Kazemi et al’s study showed that immobility is the most common
cause of DVT in patients [19]. According to studies, bed rest reduces
blood flow in the legs by at least 50% [20]. The results of Hitos et
al’s study which aimed to determine the factors affecting the blood
flow of popliteal veins and the most effective exercise method in the
prevention of venous depression showed that blood volume flow in the
popliteal vein was reduced by almost 40% with immobility of seated
participants and by almost 80% when sitting motionless with feet
not touching the floor [21]. The immobility of hospitalized patients
often causes blood clots in the arteries. Therefore, it seems that the
design and implementation of exercise programs can be effective in
preventing DVT [22]. In the present study, investigating incidence of
edema of lower extremities showed that 8 (22.2%) of the patients in
the control group had non-pitting edema in the legs while none of the
patients of intervention group suffered from non-pitting edema in
lower extremities (Table 3). To help improve the pain and swelling of
patients with acute DVT, Elastic compression stockings should be used.
Elastic compression stockings reduce accumulation of blood in the
vessels of the extremities by increasing the pressure on the ankle over
the upper trunk (thigh), and this can increase the rate of blood flow to
the heart [11]. The results of Schwarz et al’s study showed that none of
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the 115 patients using compression elastic stockings experienced leg
DVT after 8-h flights [23].

It was observed in the present study that anti-embolism stockings and
limb exercise were used for none of the patients of the control group
while nursing interventions with limb exercise were performed for all
patients in the intervention group and anti-embolism stockings were
used for at-risk individuals based on the Wells score, which can justify
the lack of non-pitting edema and the absence of DVT in patients of
the intervention group. The results of Al-Rashedi et al’s study showed
that ICU nurses may be effective in preventing DVT through measures
such as leg exercises, compression elastic stockings, deep breathing,
coughing exercises, and early discharge as these measures improve
venous return and reduce venous stasis in the leg veins [6]. Kwon et al’s
study aimed to investigate the effect of ankle and respiratory exercises
on blood flow velocity in the femoral veins. The results showed that
the blood flow rate has increased fourfold in the femoral vein after
performing ankle exercise and deep breathing simultaneously, which
can be used as a method to prevent DVT after orthopedic, heart, or lung
surgeries [24]. Furthermore, Memariyan et al’s study showed that the
incidence of DVT decreased with the simultaneous use of compression
elastic stockings and exercise. According to the results of this study, the
use of two simultaneous prevention methods is more effective [25].
The results of the present study revealed that the use of the Wells score
could be useful for early identification of at-risk patients. The results
also showed that 2 patients in the control group who were detected as
being at risk were diagnosed with DVT using Wells score, while none
of the subjects in intervention group experienced DVT. Similarly, Modi
et al. showed a linear relationship between the Wells score and the
incidence of DVT in such way that there is no risk of developing DVT if
the patient is in a low-risk group based on the Wells scoring instrument
(<1), and there is likelihood of DVT if (s)he is placed in the medium- or
high-risk groups [26]. Dybowska et al’s study also showed that the use
of Wells score in primary care shows a high degree of accuracy [27].
However, the results of Silveira et al’s study, which aimed to determine
the function of Wells score for the evaluation of DVT in hospitalized
patients, were inconsistent with the results of the present study.
Accordingly, Wells score does not have the required effectiveness in
hospitalized patients [28]. Wilbur and Shian also showed in their study
that Wells score significantly estimates the likelihood of DVT due to the
excessive overlap of clinical symptoms in patients with cellulitis [9].
In the present study, only a negative case was reported from a total
of D-dimer tests performed by the laboratory of the hospital that
had a typical D-dimer test, which indicates a low sensitivity of the
conventional D-timer testing in DVT diagnosis. The results of the
studies show that the effectiveness of D-dimer measurement is only to
exclude VTE in case of the negative result, but its positive results are not
diagnostic for VTE [9]. D-dimer is a degradation product of cross-linked
fibrin which typically increases with acute VTE [29,30]. According to
studies, D-dimer levels increase with various types of non-thrombotic
disorders such as atrial fibrillation, acute coronary syndrome,
stroke, severe hemorrhagic digestion, infection, disseminated
intravascular coagulation and severe renal dysfunction, recent major
surgery, bleeding, trauma, and malignancy as well as with age and

Table 2: Comparison of the variables studied among the two groups of study

Variables Intervention group (A) Control group (B) p-value
Diagnosis (%) 0.849
CVA-ICH 13 (36.1) 10 (27.8)
HT-MT-accident 21 (58.3) 24 (66.7)
Post-CPR 2(5.6) 2(5.6)
Level of consciousness (GCS) (%) 0.703
13-15 29 (80.6) 31 (86.1)
9-12 7 (19.4) 5(13.9)
Patient rest position during admission (mobility rate) (%) >0.99
Absolute rest (CBR) 25 (69.4) 25 (69.4)
Relative rest (RBR) 11 (30.6) 11 (30.6)

CVA-ICH: Cerebrovascular accident-intracerebral hemorrhage, CPR: Cardiopulmonary resuscitation, GCS: Glasgow Coma Scale, RBR: Rule-based reasoning,

CBR: Case-based reasoning, HT: Head trauma, MT: Multiple trauma
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Table 3: Comparison of length of stay and incidence of
non-pitting edema in control and intervention groups

Variables Control group Intervention p-value
group
Length of stay 16/67+14/89 16/25+14/64  0.35
Lower extremity 0.005
edema
Yes 8(22/2) 0
No 28(77/8) 36 (100)

pregnancy [2,29]. Hence, D-dimer testing has a low specificity in ICU
patients [2]. There were a total of 23 patients with brain lesion (CVA-
ICH) and 45 patients with trauma in this study, which can be due to
positive D-dimer in the studied patients. Therefore, studies recommend
the use of the enzyme-linked immunosorbent assay (ELISA) method, a
rapid quantitative ELISA, and turbidimetric D-dimer testing (advanced
D-dimer) for the diagnosis of VTE, which have a sensitivity of more
than 95% [9]. Mazzolai et al. showed that a negative ELISA and D-dimer
testing can eliminate DVT without further testing in 30% of patients
with thromboembolic risk <1% within 3 months after treatment [10].
One of the limitations of this research included small sample size due
to lack of financial resources and time constraints. The other limitation
included the problem with the discharging patients from the ICU for the
color Doppler ultrasound; however, this could double the importance
of using a clinical pre-test according to the triple (pre-test, D-dimmer
testing, and ultrasound) recommended for DVT diagnosis by some
studies. However, there is a need for further studies with larger sample
size and longer length of stay.

CONCLUSION

The results of the present study showed that using the Wells score for
early identification of the at-risk patients and nursing interventions
based on this score’s results is helpful in the prevention of DVT. Nurses
can prevent DVT in ICU patients, even in the absence of a doctor, after
identifying at-risk patients by using screening tools, by moving the
organs of patients with effective exercise, and by using mechanical
devices (anti-embolism stockings). It is recommended that all patients
be evaluated in terms of the risk of developing DVT at the time of
admission to the ICU using a pre-test so that we detect at-risk patients
early and start preventive nursing measures, including anti-embolism
stockings, exercise, and elevating legs above the heart level, begin from
the first moment of admission to the ward. It is also recommended that
educational programs be developed to enhance the knowledge and
technical skills of physicians and nurses to assess the occurrence of
DVT using screening pre-tests as well as to take preventive measures
to prevent the cost of developing DVT and its complications and deaths
and help promote the health status of patients and society, accordingly.
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