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Abstract: Healthy behaviors are a crucial component in disease prevention and have gained widespread attention in recent
years. For patients with deep vein thrombosis (DVT), adopting good health behaviors not only helps reduce the occurrence of
complications but also significantly improves quality of life and lowers the risk of disease recurrence. This review summarizes
recent advances in the concept, current status, and intervention strategies related to health behaviors among DVT patients. It
also suggests that efforts should be made to enhance the health behavior levels of DVT patients, actively develop specific tools,
explore the multidimensional factors influencing health behaviors in DVT patients, and establish scientifically-based and
systematic health behavior intervention programs for DVT patients, in order to provide a reference for future research on health

behaviors in DVT patients.
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1 Introduction

Deep vein thrombosis (DVT) refers to the abnor-
mal formation of a blood clot within a deep vein,
most commonly in the lower extremities (Mathews et
al., 2024). It is a common vascular disease in clinical
practice and constitutes a major component of venous
thromboembolism (VTE). In severe cases, DVT can
lead to pulmonary embolism (PTE), a potentially life-
threatening condition (Huang et al., 2024). Epidemio-
logical data indicate that the global annual incidence
of VTE is approximately 1-2 cases per 1,000 individu-
als, with one-third of VTE cases presenting as PTE
and two-thirds as DVT, showing a rising trend in re-
cent years (Duffett, 2022) . Given its high incidence
and recurrence rates, DVT has become one of the
most common health risks among hospitalized pa-
tients (Wenger et al., 2021). Particularly in the context
of an aging population, DVT has gradually evolved
into a chronic disease affecting patients’ quality of

life and long-term health outcomes (Yuan et al.,
2024). The most common complications of DVT in-
clude PTE and post thrombotic syndrome (PTS). PTE
can cause rapid death within a short period, with a
mortality rate of up to 30% (Freund, Cohen-Aubart,
& Bloom, 2022), making it the most severe acute
complication of DVT. PTS, on the other hand, is a
chronic, progressive condition characterized by persis-
tent swelling, pain, heaviness of the affected limb,
skin hyperpigmentation, and even ulceration, which
severely impacts patients’ quality of life (Wolf, et al.,
2024). Studies have reported that the incidence of
PTS can be as high as 53.8% (Ariyanti, Sukrisman,
Antono, & Harimurti, 2023).

Currently, the treatment of DVT primarily relies
on anticoagulant therapy, which can prevent thrombus
extension and recurrence to a certain extent. Howev-
er, therapeutic options for PTS remain limited, with
suboptimal efficacy, prolonged rehabilitation, and sub-
stantial economic burden for patients (Plotnik, Haber,
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& Kee, 2024). The promotion of healthy lifestyles
and behavioral interventions is recommended to im-
prove overall health, reduce disease burden, and
strengthen chronic disease management (National
Health Commission, 2019). Consequently, in the long-
term management and rehabilitation of DVT, patients'
health behaviors are considered key factors influenc-
ing disease outcomes and controlling complications
(Pang et al., 2020). Effective health behaviors, includ-
ing regular exercise, a balanced diet, improved medi-
cation adherence, and enhanced self-monitoring, can
help alleviate symptoms, prevent complications, and
improve quality of life (Jia et al., 2024).

Nevertheless, research on the health behaviors of
DVT patients remains relatively scattered, and sys-
tematic reviews are lacking. Therefore, this article
aims to summarize the research progress on health be-
haviors in DVT patients from the perspectives of defi-
nition, current status, and intervention strategies, in or-
der to provide a reference for optimizing health be-
havior management in this population.

2 Concept of health behavior

As a core concept in the field of behavioral sci-
ence, the term “health behavior” was first introduced
by Kasl et al. (Kasl & Cobb, 1996), who defined it as
actions taken by an individual, when they perceive
themselves to be healthy, in order to prevent disease
or to detect it at an early stage. Gochman (Gochman,
1982) defined health behavior as any activity under-
taken by an individual to promote, protect, or main-
tain health. Green et al. (Green & Kreuter, 2005)
viewed health behavior as the result of the combined
influence of multiple factors at the individual, group,
community, and policy levels. Pender et al. (Pender,
Sechrist, & Pender, 2010) characterized health behav-
ior as proactive actions taken by individuals to en-
hance health status and achieve self-actualization. At
present, the definition of health behavior proposed by
Walker et al. (Walker, Sechrist, & Pender, 1987) is
widely accepted in academic research. Health behav-
ior is defined as a spontaneous and multidimensional
health-promoting action undertaken by individuals to
maintain or enhance their health status and to achieve
self-actualization.

Over time, the definition of health behavior has

evolved from a narrow focus on disease prevention to
a broader scope encompassing activities that promote
health and realize personal potential. This expanded
understanding indicates that health behavior not only
includes actions aimed at avoiding negative health
outcomes but also involves behaviors that enhance
and optimize health status. Such a diversified perspec-
tive provides a solid theoretical foundation for devel-
oping health behavior intervention strategies.

3 Current status of health behaviors in
patients with DVT

DVT is a chronic and recurrent condition whose
long-term management relies not only on medical
treatment but also on patients’ health-related behav-
iors (Wang et al., 2023). Behavioral patterns in areas
such as disease awareness, daily lifestyle, psychologi-
cal state, anticoagulation therapy, and regular follow-
up play a crucial role in disease control, prevention of
complications, and improvement of quality of life (Jia
et al., 2024). Therefore, a comprehensive understand-
ing of DVT patients’ current health behavior status is
essential for developing targeted health education and
behavioral intervention strategies. The following sec-
tion provides an overview from five key perspectives.

3.1 Disease awareness

A survey on VTE awareness among hospitalized
patients revealed that 55% of respondents recognized
leg swelling as a typical symptom, while 49%, 29%,
and 18% identified leg pain/tenderness, significant
changes in leg color, and temperature changes, respec-
tively, as other symptoms of DVT. Furthermore, 69%
of patients considered chest pain and shortness of
breath as symptoms of PTE, whereas only 23% recog-
nized dizziness and hemoptysis as PTE symptoms
(Almodaimegh et al., 2017). Another knowledge, atti-
tude, practice among patients with lower extremity
DVT found that 40.1% knew the names of their medi-
cations, and 35.5% were aware of their usage, mecha-
nism of action, and possible adverse effects (Li, Liu,
& Liu, 2018). Since disease awareness is closely
linked to health behaviors, healthcare professionals
should strengthen patient education on DVT to facili-
tate early recognition of warning signs, enable timely
intervention, and reduce recurrence, thereby improv-



ing quality of life.
3.2 Daily lifestyle

A survey involving 101 patients with lower ex-
tremity DVT found that 40.6% did not follow a low-
fat, high-fiber diet, 41.6% smoked, 35.7% consumed
alcohol, and 12.9% lacked physical activity (Huang,
Chen, & Cai, 2021). Unhealthy lifestyle behaviors not
only impact the overall health of patients but are also
closely linked to the recurrence of DVT and the for-
mation of related complications. Smoking and alcohol
consumption impair endothelial function and induce a
hypercoagulable state, thereby increasing the risk of
thrombus recurrence (Addissouky et al., 2024). A
high-fat diet promotes dyslipidemia and alters blood
viscosity (Lin et al., 2025). Inadequate physical activi-
ty leads to a reduction in lower extremity venous
blood flow, further promoting thrombosis formation
and the development of PTS (Zheng et al., 2024).
Therefore, healthcare providers should encourage
DVT patients to adopt healthier lifestyles by improv-
ing dietary patterns, quitting smoking, limiting alco-
hol intake, and increasing physical activity. By modi-
fying unhealthy habits, patients can effectively reduce
the incidence of PTS and the recurrence of DVT,
thereby improving quality of life and long-term prog-
nosis (Kenny et al., 2025).

3.3 Psychological status

A study assessing the psychological state of
DVT patients reported that approximately 69% expe-
rienced intrusive symptoms, such as nightmares and
manifestations similar to post-traumatic stress disor-
der, while more than 50% exhibited depressive symp-
toms (Kédmpf, Weillbach, & Zotz, 2022). These find-
ings indicate that DVT affects not only physical
health but also causes significant psychological dis-
tress. Therefore, psychological support should be inte-
grated into DVT management to help patients cope
with disease-related stress. Regular psychological as-
sessments are recommended to identify and address
emerging mental health problems in a timely manner,
which may contribute to improved overall treatment
outcomes.

3.4 Anticoagulation therapy

A 90-day follow-up study on oral anticoagulant
adherence among VTE patients found that only
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45.3% of rivaroxaban users continued medication
throughout the 90-day period (Patel et al., 2021). An-
other study reported that as many as 53.8% of DVT
patients discontinued anticoagulants once they felt
their thrombosis was under control (Ren, Guo, Guo,
& Wang, 2019). These findings suggest suboptimal
adherence to anticoagulation therapy, with some pa-
tients prematurely discontinuing medication upon
symptom relief, which increases the risk of thrombus
recurrence and PTS. Healthcare professionals should
enhance patient education during anticoagulation ther-
apy to reinforce the importance of long-term medica-
tion use in preventing recurrence. Additionally, adher-
ence should be regularly evaluated, and individual-
ized follow-up strategies, including remote monitor-
ing and medication management support, should be
implemented to ensure consistent and correct antico-
agulant use, thereby reducing recurrence risk and im-
proving treatment outcomes.

3.5 Regular follow-up

Regular follow-up is an essential component of
DVT patient recovery, facilitating timely monitoring
of treatment efficacy, adjustment of therapeutic strate-
gies, and early detection of potential complications. A
retrospective study of VTE patients revealed that ap-
proximately 38% did not receive specialized VTE fol-
low-up within three months after discharge (Rokosh
et al., 2022). Another study reported that only 46.5%
of DVT patients adhered to scheduled re-examina-
tions, while 53.5% failed to do so (Huang et al.,
2021). To enhance treatment adherence and progno-
sis, healthcare providers should strengthen education
on the importance of follow-up and improve follow-
up systems, ensuring that patients receive ongoing
medical support and guidance after discharge.

In conclusion, current research on health behav-
iors in patients with DVT has preliminarily identified
significant deficiencies in disease awareness, daily
lifestyle, psychological well-being, adherence to anti-
coagulation therapy, and compliance with regular fol-
low-up. Patients frequently exhibit insufficient dis-
ease knowledge (Almodaimegh et al., 2017; Li et al.,
2018), persistent unhealthy lifestyle habits (Huang,
Chen, & Cai, 2021), unresolved psychological issues
(Kémpf et al., 2022), poor adherence to anticoagulant
therapy (Patel et al., 2020; Ren et al., 2019), and inad-
equate follow-up participation (Huang et al., 2021;
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Rokosh et al., 2022). These shortcomings severely
compromise treatment effectiveness and long-term
prognosis. Future research should therefore conduct
multidimensional and systematic assessments of the
current status of health behaviors in DVT patients,
with the aim of further optimizing health education
and behavioral intervention strategies.

4 Intervention strategies

Previous studies have demonstrated that patients
with DVT often exhibit insufficient health behaviors
and poor treatment adherence, which may increase
the risk of thrombosis recurrence and PTS (Almo-
daimegh et al., 2017; Patel et al., 2021). Therefore, de-
veloping targeted intervention strategies is crucial to
improving patients’ health behaviors, promoting ve-
nous return, and enhancing rehabilitation outcomes
(Jia et al., 2024). This section reviews the major nurs-
ing intervention strategies reported in the literature, in-
cluding postural management, dietary regulation, ex-
ercise and medication management, thermal and com-
pression therapy, monitoring for complications, and
psychological support. These comprehensive interven-
tions aim to strengthen patients’ health behavior per-
formance, prevent complications, and improve overall
quality of life.

4.1 Postural management

In the nursing care of patients with DVT, appro-
priate positioning is a fundamental yet critical mea-
sure. By optimizing limb position, venous return can
be effectively promoted, swelling reduced, and the
risk of thrombus aggravation or embolization mini-
mized. In clinical practice, nurses commonly elevate
the affected limb to decrease venous pressure, en-
hance blood return, and alleviate local discomfort
(Wei, Wu, & Chen, 2021). It has been indicated by re-
search that elevating the lower extremity with a spe-
cialized cushion during rest can significantly enhance
venous return efficiency and help alleviate swelling
and pain in patients (P<0.05) (Lin et al., 2019). How-
ever, there are currently no standardized guidelines re-
garding the optimal elevation height or duration. In
practice, these parameters are often based on the
nurse’s experience. Evidence-based studies are there-
fore needed to further standardize this intervention

and enhance its scientific validity and effectiveness.
4.2 Dietary management

Dietary management plays an essential role in
preventing recurrence of thrombosis and PTS among
DVT patients. Diets high in fat or sugar increase
blood viscosity. Research indicates that elevated lipid
levels lead to the excessive generation of free radi-
cals, triggering oxidative stress, damaging vascular
endothelial function, reducing vascular elasticity, and
thereby promoting thrombosis (Lii et al., 2024). In-
creasing the intake of fruits and vegetables has been
shown to exert antithrombotic effects through multi-
ple mechanisms, including inhibiting platelet aggrega-
tion, improving endothelial function, and reducing ox-
idative stress (Violi, Pastori, Pignatelli, & Carnevale,
2020). Excessive salt intake may cause sodium and
water retention, aggravating leg edema and impairing
venous return (He & MacGregor, 2010). Adequate hy-
dration helps lower blood viscosity. It is also crucial
to avoid smoking and alcohol consumption, as smok-
ing disrupts coagulation and promotes thrombosis
(Messner & Bernhard, 2014), while alcohol interferes
with metabolism and increases bleeding risk (Howard
et al., 2018). For patients receiving warfarin therapy,
sudden changes in the intake of vitamin K-rich foods
(e. g., spinach, kale, broccoli) should be avoided to
prevent fluctuations in anticoagulant efficacy (Zhai &
Yang, 2020). In summary, a balanced diet that is low
in salt and fat but rich in protein, whole grains, fruits,
and vegetables is recommended. Additionally, main-
taining a healthy weight can reduce lower extremity
burden and promote recovery.

4.3 Exercise management

Exercise plays a crucial role in the rehabilitation
of DVT patients. It improves lower extremity circula-
tion, reduces thrombosis recurrence, and prevents
PTS. After sufficient anticoagulation and physician
evaluation, patients should begin early mobilization
with gentle exercises such as ankle pumps and leg
flexion-extension to promote venous return and re-
duce stasis (Dong & Liu, 2013). Once the thrombus
stabilizes, patients can gradually transition to low-in-
tensity aerobic or resistance exercises such as walk-
ing, swimming, stair climbing, and hiking, which not
only enhance cardiopulmonary function but also
strengthen lower extremity muscles. The study dem-



onstrated that, compared to the model group, the resis-
tance exercise group exhibited a significantly higher
rate of thrombus recanalization (P<<0.05). This inter-
vention not only enhanced lower limb muscle
strength but also promoted angiogenesis and venous
thrombus recanalization by improving the local meta-
bolic environment (Wu et al., 2023). Aerobic exercise
also improves venous hemodynamics by accelerating
blood flow and enhancing venous return, effectively
preventing further thrombosis formation. Meanwhile,
it strengthens muscles and joint flexibility, improving
endurance and overall quality of life (Rook et al.,
2024). Therefore, integrating resistance and aerobic
exercises in rehabilitation can significantly improve
venous circulation, promote thrombus resolution, and
enhance functional recovery.

4.4 Medication management

Anticoagulant therapy is the cornerstone of DVT
treatment, preventing thrombus recurrence and com-
plications. Studies indicate that 3-6 months of stan-
dardized anticoagulation therapy significantly reduces
recurrence and PTE risk (Qin et al., 2025). Physicians
should tailor treatment based on individual condi-
tions, including comorbidities, bleeding risk, and pa-
tient status (Liang, 2024). Common anticoagulants in-
clude low-molecular-weight heparin, warfarin, and
novel oral anticoagulants. Adherence to prescribed
medication regimens is vital; therefore, patients must
avoid missed doses or unauthorized adjustments. Re-
search shows that adherence is a key determinant of
anticoagulation effectiveness (Dong, Yang, & Wang,
2023). For drugs requiring laboratory monitoring (e.
g., warfarin), regular assessment of coagulation pa-
rameters, especially the international normalized ra-
tio, is essential to maintain therapeutic balance be-
tween anticoagulation and bleeding risk (Chinese So-
ciety of Vascular Surgeons, 2022; Mao & Zhuang,
2023). Patients should also be monitored for signs of
bleeding or adverse effects and undergo regular fol-
low-up to ensure safety and efficacy (Xiao & Wan,
2025). Systematic medication education and monitor-
ing can improve adherence and therapeutic outcomes.

4.5 Thermal management

Thermal regulation of the affected limb is impor-
tant for preventing DVT-related complications. Stud-
ies have found that low temperatures can lead to local
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hypoxia, promoting venous stasis and increasing
thrombosis risk, whereas excessively high tempera-
tures can increase metabolic byproducts and blood
viscosity, impairing venous return (Li et al., 2023). A
randomized controlled trial incorporating heated vas-
cular boot therapy into the standard care for patients
with acute lower extremity DVT demonstrated signifi-
cantly improved clinical outcomes in the combined in-
tervention group (n=53) compared to the standard
care-alone group (n=51) at both 14 days and 3
months. The intervention group showed significantly
reduced pain scores (3.8£1.5 vs. 5.4+0.9 at 14 days;
2.3+0.9 vs. 3.1£1.2 at 3 months; all P<0.05) and fast-
er resolution of ankle swelling (ankle circumference
difference: -0.29+0.44 cm vs. 1.21+0.63 cm at 14
days; -0.45+0.43 cm vs. 0.15+£0.19 cm at 3 months;
all P<0.05). Additionally, significant reductions were
observed in the incidence of pulmonary embolism
(1.9% vs. 3.9%), proximal DVT extension (1.9% vs.
5.9% at 14 days; 3.8% vs 7.8% at 3 months), and
mortality (1.9% vs. 3.9%) (all P<0.05), without an in-
creased risk of major bleeding. These findings indi-
cate that heated vascular boot therapy is a safe and ef-
fective adjunctive treatment that significantly allevi-
ates symptoms and reduces the risk of post-thrombot-
ic complications. (Zhang et al., 2021). Incorporating
thermal management into DVT care may help prevent
thrombus progression and related complications.

4.6 Compression therapy

Compression therapy, as a non-pharmacological
intervention, is a core measure in DVT management.
It helps alleviate acute symptoms, prevent PTS, and
improve venous function. Studies indicate that proper
compression reduces edema and pain, decreases ve-
nous wall fibrosis and inflammation, and promotes
thrombus resolution, thereby lowering PTS incidence
(Galanaud et al., 2022). Compression therapy should
be individualized. Graduated compression stockings
(20-30 mmHg) are commonly recommended, worn
for at least six months depending on tolerance (Liang,
2024). Patient education is essential to ensure proper
use and adherence. However, some guidelines express
caution regarding the efficacy of compression stock-
ings in preventing PTS or recurrence (Shi & Wu,
2023). Therefore, decisions on compression therapy
should be made based on clinical evaluation and pa-
tient condition.
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4.7 Monitoring complications

Patient education and early recognition of com-
plications are essential in DVT management. Medical
staff should instruct patients to monitor for signs of
thrombus progression or recurrence, such as worsen-
ing limb swelling, pain, erythema, and increased local
temperature (Song & Li, 2023). Symptoms like
cough, chest pain, or dyspnea should raise suspicion
of PTE, prompting immediate medical attention (Li et
al., 2025). Monitoring for bleeding complications
from anticoagulant therapy, such as gum bleeding,
bruising, hematuria, melena, or epistaxis, is crucial, as
these symptoms should trigger coagulation testing
and treatment adjustments (Lii et al., 2023). Early de-
tection of PTS signs (e.g., pigmentation, itching, par-
esthesia) allows timely intervention (Bruning, Woital-
la-Bruning, Queisser, & Buhr, 2020). For patients
with comorbid conditions such as hypertension, diabe-
tes, or cardiovascular disease, concurrent manage-
ment is important to optimize prognosis and improve
quality of life.

4.8 Psychological management

DVT patients often experience anxiety, fear, or
depression, particularly concerning thrombus recur-
rence or PTE risk (Du, 2024). A positive psychologi-
cal state contributes to better treatment adherence,
faster recovery, and improved quality of life (Tan et
al., 2023). Psychological interventions include estab-
lishing a trusting nurse—patient relationship, providing
emotional support, active listening, and addressing
anxiety related to disease, drug side effects, or recur-
rence (Zou, 2023). Nurses can offer counseling to
help patients relieve stress, and when necessary, col-
laborate with psychologists for professional support
(Liu, 2021). Health education should be emphasized
to enhance disease understanding, boost confidence,
and improve self-management ability (Xu, Wang, Liu,
& Wang, 2020). Systematic psychological interven-
tions can improve emotional well-being, strengthen
coping ability, and enhance overall treatment
effectiveness

5 Conclusion

Health behaviors play a vital role in the preven-
tion, treatment, and rehabilitation of patients with

DVT. Current evidence indicates that DVT patients
generally exhibit insufficient disease awareness, poor
medication adherence, unhealthy lifestyle habits,
heightened psychological stress, and inadequate fol-
low-up compliance. These factors collectively under-
mine treatment efficacy and increase the risk of com-
plications such as PTE and PTS. To address these
challenges, multifaceted intervention strategies should
be implemented, including postural management, di-
etary regulation, exercise and medication manage-
ment, thermal and compression therapy, complication
monitoring, and psychological support. These compre-
hensive approaches can promote venous return, en-
hance anticoagulant efficacy, prevent thrombosis re-
currence, and improve overall quality of life. Future
research should first focus on developing scientific
and standardized tools to accurately assess the health
behavior levels and characteristics of DVT patients.
Subsequently, Subsequently, the study will explore
the multiple factors influencing the health behaviors
of DVT patients and develop a scientific, systematic,
and evidence-based health behavior intervention plan
to improve patients’ self-management abilities, treat-
ment adherence, and long-term health outcomes..
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