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ABSTRACT
Background: The aim of the present study is to investigate the presence of various factors in individuals diagnosed with chronic 
venous disease (CVD), as compared to a control group. These factors include both those that have been empirically validated and 
those that remain unproven or have received less study. The second objective was to ascertain the factors influencing disease 
severity among patients with CVD.
Methods: A questionnaire was employed to collect data on risk factors, anthropometrics, and medical history. The study 
involved 209 CVD patients and 194 controls. The Venous Clinical Severity Score and the Clinical, Etiologic, Anatomic and 
Pathophysiologic Classification were utilized to evaluate the severity of the disease.
Results: Regular exercise was more prevalent in the control group (p = 0.001), while prolonged sitting/standing (> 8 h) was 
more prevalent in the patient group (p < 0.001). Patients had higher levels of obesity and hypertension (p < 0.001). Female gen-
der (p = 0.010) and family history of varicose veins (p = 0.002) contributed to mild venous disease. Prior deep vein thrombosis 
(p < 0.001), obesity (p = 0.031), extended sitting/standing (p = 0.035), inactivity (p = 0.001), and family history of varicose veins 
(p < 0.001) were associated with severe venous disease. Prior thrombosis was found to be associated with a more active utilization 
of compression therapy (p < 0.001).
Conclusions: The findings emphasize that specific risk factors, including weight and physical inactivity, which are modifiable, 
correlate strongly with severe venous disease. Disease outcomes may improve through identification and modification of these 
factors.

1   |   Introduction

The prevalence of chronic venous disease (CVD) in developing 
countries is approximately 2%–6% [1], whereas in developed 
countries it is significantly higher (60%–70%) [2–8]. This mul-
tifactorial disease has a number of well-established risk fac-
tors as extensive research has demonstrated. Several studies 
have shown the pivotal role of familial causes, hormonal fac-
tors, obesity [9–11], reduced physical activity, standing work, 

previous venous thrombosis [1, 12, 13], and intravenous drug 
use on the development of CVD [14]. The extant literature offers 
no definitive conclusions regarding the contributions of female 
gender [15–18], number of births [19, 20], smoking [21, 22], and 
comorbidities such as cardiovascular diseases [23], hyperten-
sion, and diabetes [24–26] to the development of CVD. Further 
studies are required to assess the effects of these factors and 
to identify new risk factors for CVD. A number of factors have 
been identified as contributing to the development of CVD. 
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These include joint hypermobility [27], body height [28–30], 
surgery on the affected limb, traumatic injury [31], previous 
soft tissue infection, foot deformity [32, 33], skin diseases, ar-
terial vasoconstriction, chronic obstructive pulmonary disease 
(COPD), constipation, history of tumors, phlebitis, kidney and 
heart disease, and oral contraceptive use [34]. Nevertheless, 
the extent to which these risk factors influence the severity 
and progression of CVD remains uncertain. However, there is 
a paucity of data regarding the relationship between disease 
severity and quality of life, as well as between compliance and 
treatment effectiveness. The identification of novel risk factors 
and establishment of associations between risk factors and dis-
ease severity are imperative for the prevention and decelera-
tion of the progression of CVD.

The objective of the present study was to investigate the preva-
lence of accepted, unproven and less studied risk factors in peo-
ple with CVD compared with a control group. Subsequently, the 
investigation was conducted into the correlation between the 
factors that exert influence on the severity of CVD in the patient 
group. The investigation further extended to the risk factors that 
have been previously identified in the literature but for which 
their role had not been unequivocally demonstrated in CVD 
patients. New associations between patient data and CVD were 
also studied. The relationships between quality of life, educa-
tion, compliance, and CVD severity were also studied. Finally, 
the relationships between time to consult a physician, education 
level, severity of illness, therapeutic interventions, and quality of 
life were investigated.

2   |   Materials and Methods

The research was conducted in accordance with the principles 
of the Helsinki Declaration. A comparative cross-sectional anal-
ysis of data collected in our department was performed. Patients 
over the age of 18 were enrolled in the study. Participation in the 
study was voluntary. All patients provided written consent prior to 
enrollment in the study. A total of 403 participants were enrolled 
in the study. The study comprised two groups: patient group di-
agnosed with CVD consists of 209 individuals, while the control 
group comprises 194 individuals. The sample size was determined 
a priori to ensure a minimum statistical power of 80% with a Type 
I error rate (α) of 0.05. Using a 1:1 patient-to-control ratio, the min-
imum required sample size was 107 subjects per group. The final 
achieved sample size yielded a statistical power of 96%. The patient 
group exhibited symptoms consistent with CVD, while the control 
group did not demonstrate any indications of CVD. The diagnosis 
of CVD was made on the basis of clinical symptoms and a Doppler 
ultrasound scan, a diagnostic procedure used to evaluate the in-
volvement of the lower limb venous system (signs of previous deep 
vein thrombosis (DVT), valvular insufficiency, venous reflux). 
Patients with lower limb arterial circulatory insufficiency (as 
confirmed by Doppler and lack of palpable dorsalis pedis artery) 
were excluded from the study. A total of 403 subjects completed 
questionnaires, including 209 patients with CVD and 194 con-
trols. Patients were enrolled in the study through random selec-
tion from inpatients at the Dermatology Department and patients 
in the Phlebology outpatient clinic of the Department. The data 
were collected using questionnaires. The questionnaire admin-
istered to both control subjects and patients with CVD included 

a comprehensive patient and family history, as well as inquiries 
regarding known risk factors, unclear and suspected risk factors, 
subjective symptoms, and comorbidities. Additionally, the ques-
tionnaire administered to individuals with CVD incorporated the 
Skindex-29, a tool employed to calculate the quality-of-life index. 
The questionnaire also inquired about prior and current complex 
treatments. The clinical symptoms were characterized based on 
the Clinical, Etiologic, Anatomic, Pathophysiologic (CEAP) classi-
fication, which is widely used to characterize CVD, supplemented 
with the Venous Clinical Severity Score (VCSS). According to the 
CEAP classification, categories C1 (teleangiectasias or reticular 
veins), C2 (varicose veins) and C3 (edema) were grouped into the 
“mild” category, whereas categories C4 (skin symptoms: eczema, 
pigmentation, lipodermatosclerosis, atrophie blanche, induration), 
C5 (healed ulcer), and C6 (active ulcer) were grouped into the “se-
vere” category.

2.1   |   Statistical Analysis

The normality of the data was determined using the Shapiro–
Wilk test. The Mann–Whitney U test was employed to make 
comparisons between continuous variables. The comparison of 
categorical variables was conducted through the utilization of 
either the chi-squared or Fisher exact tests, depending on the 
nature of the variable. Multivariate logistic regression analyses 
were performed to identify factors influencing CVD symptoms 
and CEAP. Odds ratios (ORs) with corresponding 95% upper 
and lower confidence intervals were calculated. The statistical 
significance was determined to be p < 0.05. Statistical analyses 
were performed with SPSS Statistics for Windows, Version 25.0 
(IBM Corp., Armonk, N.Y., USA).

2.2   |   Use of Artificial Intelligence

During the preparation of the revised version of the manuscript, 
the author(s) used Paperpal and “DeepL write” to shorten text 
and to improve the language and readability of the manuscript. 
After using this tool, the author(s) reviewed and edited the con-
tent as needed and took full responsibility for the content of the 
publication.

3   |   Results

3.1   |   Patient and Control Characteristics

A total of 403 individuals completed the questionnaire. The partic-
ipants were divided into two groups: patients with CVD but with-
out arterial insufficiency (CVD group, N = 209) and a control group 
without CVD and/or arterial insufficiency (control group, N = 194). 
The mean age of patients in the CVD and control groups did not 
differ significantly (61.70 ± 12.93 years vs. 61.90 ± 15.84 years, 
CVD vs. control, p = 0.234). No statistically significant differ-
ences in gender (female: 69.9% vs. 60.8%, male: 30.1% vs. 39.2%, 
p = 0.057) were detected. The mean body mass index (BMI) was 
significantly higher in the CVD group compared with the control 
group (32.00 ± 7.68 vs. 27.76 ± 4.70, p < 0.001). However, no statisti-
cally significant difference in height was detected between the two 
groups (166.58 ± 8.57 cm vs. 165.57 ± 9.19 cm, p = 0.162) (Table 1).
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Light physical work (62.7% vs. 71.1%, p = 0.072) was the most 
common occupation type in both groups; more than half of the 
CVD group (53.2%) and 43.3% of the control group performed 
standing work. A greater proportion of individuals in the CVD 
group engaged in work that entailed prolonged periods (more 
than 8 h) of sitting or standing, in comparison to the control group 
(p < 0.001). No statistically significant discrepancy in smoking 
habits was observed between the two groups (p = 0.787). A sta-
tistically significant discrepancy was observed in the regularity 

TABLE 1    |    Population characteristics.

CVD group 
N = 209

Control 
group 

N = 194 p

Age (years) 
mean ± SD

61.70 ± 12.93 61.90 ± 15.84 0.234

Sex, % (N) 0.057

Male 30.1% (63) 39.2% (76)

Female 69.9% (146) 60.8% (118)

Educational 
qualification, 
% (N)

0.159

Primary 
school

34.4% (72) 26.3% (51)

Secondary 
school

48.8% (102) 52.1% (101)

University 16.8% (35) 21.6% (45)

BMI, % (N) < 0.001

Normal 18.7% (39) 33.0% (64)

Overweight 26.3% (55) 33.5% (65)

Obese 55.0% (115) 33.5 (65)

BMI (kg/m2) 
mean ± SD

32.00 ± 7.68 27.76 ± 4.70 < 0.001

Body height 
(cm) mean ± SD

166.58 ± 8.57 165.57 ± 9.19 0.162

Working type, 
% (N)

0.033

Sitting 23.4% (49) 35.0% (68)

Standing 53.2% (111) 43.3% (84)

Sitting and 
standing

23.4% (49) 21.7% (42)

Working 
difficulty, % (N)

0.072

Light physical 
work

62.7% (131) 71.1% (138)

Hard physical 
work

37.3% (78) 28.9% (56)

Working hours, 
% (N)

< 0.001

Less than 
8 h sitting or 
standing

38.3% (80) 55.7% (108)

More than 
8 h sitting or 
standing

61.7% (129) 44.3% (86)

(Continues)

CVD group 
N = 209

Control 
group 

N = 194 p

Smoking habits, 
% (N)

0.787

Never smoking 61.7% (129) 58.8% (114)

Quit smoking 25.8% (54) 26.8% (52)

Smoking 12.5% (26) 14.4% (28)

Exercise, % (N) 0.001

Never 21.1% (44) 8.2% (16)

Occasionally 33.0% (69) 35.1% (68)

Regularly 45.9% (96) 56.7% (110)

Positive family 
history of 
varicose veins, 
% (N)

< 0.001

Yes 67.9% (142) 36.6% (71)

No 29.7% (62) 56.7% (110)

Unknown 2.4% (5) 6.7% (13)

Previous deep 
vein thrombosis 
in the lower 
extremity, % (N)

< 0.001

Yes 29.2% (61) 4.6% (9)

No 65.6% (137) 93.3% (181)

Unknown 5.2% (11) 2.1% (4)

Hypertension, 
% (N)

< 0.001

Yes 74.6% (156) 62.4% (121)

No 55.4% (53) 37.6% (73)

Diabetes 
mellitus, % (N)

0.321

Yes 22.0% (46) 18.0% (35)

No 78.0% (163) 82.0% (159)

Note: Significant results are in bold.
Abbreviations: CVD, chronic venous disease; SD, standard deviation; 
N, number; BMI, body mass index.

TABLE 1    |    (Continued)
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of physical activity among the two groups. Specifically, a higher 
proportion of individuals in the control group reported exercis-
ing at least once a week, in contrast to the CVD group, where 
approximately 21% of the subjects did not engage in any exercise 
(p = 0.001). These findings are outlined in Table 1.

The prevalence of varicose veins among family members was 
found to be significantly higher in the CVD cohort compared 
with the control group (67.9% vs. 36.6%, p < 0.001). A meticulous 
examination revealed no statistically significant disparities in 
the proportion of women who underwent childbirth between 
the two groups (91.1% vs. 87.3%, p = 0.506). As indicated by the 
results of the study, lower limb DVT (p < 0.001), hypertension 
(p < 0.001), and obesity (p < 0.001) were found to be significantly 
more prevalent in the CVD group compared with the control 
group. Conversely, the prevalence of diabetes did not demon-
strate a significant difference between the two groups (p = 0.321) 
(Table 1).

The CVD patient group was categorized according to CEAP 
classification. Within this classification system, 80 patients were 
identified as being in the mild category (CEAP C1-3), while 129 
patients were classified as being in the severe category (CEAP 
C4-6). No patients were identified in CEAP C0. In the cohort 
of patients diagnosed with CVD, a notable proportion had not 
sought consultation with a phlebologist, with 24.2% having never 
visited one. Furthermore, 17.3% of these patients had not sought 
medical attention, even in cases of more advanced C4–C6 stages. 
An examination of data revealed no statistically significant dif-
ferences in the gender of patients who consulted a doctor among 
the CVD group (p = 0.200). A survey of patients with CVD re-
vealed that despite the recommendation by the physician, more 
than 30% did not use compression therapy, and 12.5% did not use 
compression bandages, even in cases of active ulceration. In the 
CVD group, the prevalence of foot deformities was found to be 
38.8%, while 17.7% of the patients underwent surgical interven-
tions for varicose veins. Furthermore, it was observed that 58.0% 
of the patients did not utilize special footwear. According to the 
questionnaire's scoring system, 14.8% of CVD patients reported 
a low quality of life index, while 63.2% and 22.0% scored within 
the medium and high ranges, respectively.

3.2   |   Multivariate Logistic Regression Models 
for Detecting Factors Influencing CVD Symptoms

Multinomial logistic regression models were utilized to investi-
gate factors influencing symptoms in the CVD group (data from 
the VCSS scale). The regression model incorporated the follow-
ing variables: age, gender, education, BMI, type and difficulty of 
work, duration of work without changing position, family history 
of varicose veins, smoking, physical activity, previous varicose 
vein surgery, previous lower limb DVT, and comorbidities (hyper-
tension, diabetes, foot deformity). The odds ratio for pain experi-
ence among women was found to be 3.83 (95% confidence interval 
[CI]: 1.13–12.93), indicating a statistically significant difference 
compared to men. Edema manifested with a higher frequency in 
the older age group (> 65 years) (odds ratio [OR]: 4.73 [1.24; 18.00]) 
and in patients with a history of lower limb DVT (OR: 6.47 [1.93; 
23.58]). The following factors were identified as contributing to 
skin pigmentation in patients: standing work (OR: 3.74 [1.32; 

10.61]), obesity (OR: 4.61 [1.48; 14.37]), and a previous history of 
lower limb DVT (OR: 4.32 [1.66; 11.24]). A previous lower limb 
DVT has been demonstrated to have a substantial impact on 
various parameters, including inflammation (odds ratio [OR]: 
2.95 [1.36; 6.44]), the prevalence of active ulcers (OR: 5.03 [2.24; 
11.33]), the dimensions of active ulcers (OR: 5.04 [2.26; 11.34]), the 
duration of ulcer persistence (OR: 5.02 [2.24; 11.31]), and the pres-
ence of severe CVD (OR: 8.92 [2.89; 27.55]). A prior history of DVT 
in the lower extremity was identified as a risk factor for induration 
(OR: 4.73 [1.97; 11.32]), while regular physical activity (at least 
once per week) was found to be a protective factor for induration 
(OR: 0.34 [0.13; 0.95]). Patients with foot deformities exhibited a 
marked decrease in the utilization of compression therapy (OR: 
0.45 [0.21; 0.98]), while prior DVT in the lower limb demonstrated 
a positive correlation with the use of compression therapy (OR: 
7.57 [2.51; 22.8]). In women, advanced age (> 65 years; OR: 5.10 
[1.07; 24.32]) and obesity (OR: 6.13 [1.39; 27.11]) emerged as sig-
nificant risk factors for severe CVD (Table 2).

3.3   |   Multivariate Logistic Regression Models to 
Determine Factors Influencing Severity of CVD

Patients were stratified according to CEAP. Specifically, 80 pa-
tients were classified as mild (CEAP C1–3), while 129 patients 
were classified as severe (CEAP C4–6). The following variables 
were compared between the mild and severe CEAP patient 
groups: age, gender, education, BMI, type and difficulty of work, 
duration of work without changing position, family history of 
varicose veins, smoking, physical activity, previous DVT in the 
lower extremity, and comorbidities (hypertension, diabetes). 
The likelihood of developing mild-stage CVD was found to be 
significantly higher in women (OR: 2.64 [1.26; 5.53]) and in pa-
tients with a family history of varicose veins (OR: 2.55 [1.40; 
4.67]). The presence of severe CVD was found to be significantly 
more probable in patients with obesity (OR: 2.58 [1.14; 5.83]), 
particularly among those with a prior history of lower limb DVT 
(OR: 14.20 [5.93; 34.01]). Additionally, the study identified that 
patients with occupations requiring prolonged standing or sit-
ting for more than 8 h daily (OR: 2.04 [1.05; 3.95]), and those with 
a family history of varicose veins (OR: 3.72 [1.98; 6.99]) were also 
at elevated risk. However, occasional physical activity (OR: 0.31 
[0.13; 0.75]) and regular physical activity (OR: 0.20 [0.08; 0.50]) 
were identified as protective factors for CVD (Table 3).

4   |   Discussion

This study investigated the prevalence of accepted, unproven, 
and less studied CVD risk factors compared with a control group 
and determined factors influencing CVD severity.

Prior studies have shown correlation between CEAP clinical 
stage and age [19, 29] and pregnancies [19, 20]. However, other 
studies found no association between CEAP and gender, age, 
or stage [35, 36]. Our study identified no correlation between 
disease stage and age, though mild-stage disease was more 
prevalent among females (Table  3). Consistent with previous 
findings [19], our study revealed no correlation between births 
and CVD. However, women with CVD experienced more pain 
compared to men (Table  2). A positive family history of CVD 
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was documented in 67% of the patients. Patients in both mild 
and severe CVD groups exhibited a higher likelihood of a posi-
tive family history (Table 3). Therefore, thorough family history 
is crucial for CVD diagnosis and treatment. Patients with a pos-
itive family history should undergo observation and be aware of 
the need for early CVD management.

We also examined potential associations between lifestyle fac-
tors and CVD. Prior research has focused on examining stage 
and obesity correlation [29, 37–39]. Several studies have demon-
strated correlations between obesity and CEAP classification 
[11, 29, 36, 38]. In the present study, patients with obesity had 
more severe disease and skin pigmentation. Obesity and hy-
pertension were more prevalent in the CVD cohort (Table  2), 
though hypertension showed no association with disease stage. 
Both literature data and our findings confirm obesity as an im-
portant predictor of CVD severity, contributing to leg deformity 
and negatively impacting muscle pump efficiency [28].

Exercise is an important factor in preventing obesity. The pro-
portion of individuals exercising weekly was significantly 
higher in the control group confirming that weekly physical ac-
tivity offers significant protection against CVD (Tables 1 and 3). 
Berard et al. reported benefits of dynamic sports such as swim-
ming for venous insufficiency [40]. A sedentary lifestyle was 
strongly associated with severe CVD and induration (Tables 2 
and 3) [34, 41], and patients spending 8 h daily standing or seated 
showed higher disease severity (Table 3). Abelyan et al. demon-
strated that regular walking reduces venous insufficiency com-
plications by 74% [31]. Unlike Meulendijks et al., our study found 
no significant association between smoking and CVD stage or 
severity, possible due to our limited sample size or lower propor-
tion of older smokers.

Associations between prior venous disease, structural leg devia-
tion, patient compliance, and CVD were also examined. Patients 
with a history of DVTs exhibit an elevated risk of severe CVD with 

TABLE 2    |    In CVD group multivariate logistic regression models for detecting influencing factors of CVD's symptoms.

Outcomes (CVD symptoms) Categories (influencing factors) Variables OR [95% CI] p

Pain Sex Female/male 3.83 [1.13; 12.93] 0.031

Venous Oedema Age ≥ 65/< 55 4.73 [1.24; 18.00] 0.023

Previous deep vein thrombosis 
in the lower extremity

Yes/no 6.47 [1.93; 23.58] 0.003

Skin pigmentation BMI Obese/normal 4.61 [1.48; 14.37] 0.008

Working type Standing/sitting 3.74 [1.32; 10.61] 0.013

Previous deep vein thrombosis 
in the lower extremity

Yes/no 4.32 [1.66; 11.24] 0.003

Inflammation Previous deep vein thrombosis 
in the lower extremity

Yes/no 2.95 [1.36; 6.44] 0.006

Induration Previous deep vein thrombosis 
in the lower extremity

Yes/no 4.73 [1.97; 11.32] < 0.001

Exercise Regularly/never 0.34 [0.13; 0.95] 0.039

Number of active ulcers Previous deep vein thrombosis 
in the lower extremity

Yes/no 5.03 [2.24; 11.33] < 0.001

Active ulcer size Previous deep vein thrombosis 
in the lower extremity

Yes/no 5.04 [2.26; 11.34] < 0.001

Ulcer duration Previous deep vein thrombosis 
in the lower extremity

Yes/no 5.02 [2.24; 11.31] < 0.001

Compression therapy Previous deep vein thrombosis 
in the lower extremity

Yes/no 7.57 [2.51; 22.8] < 0.001

Foot deformity Yes/no 0.45 [0.21; 0.98] 0.044

CEAP-C3-6 Previous deep vein thrombosis 
in the lower extremity

Yes/no 8.92 [2.89; 27.55] < 0.001

CEAP-C3-6—only among women Age ≥ 65/< 55 5.10 [1.07; 24.32] 0.041

BMI Obese/normal 6.13 [1.39; 27.11] 0.017

Note: The factors used in the multivariate models were the following: age and sex of the patient, educational qualification, categorical BMI, working type, working 
difficulty, working hours, smoking habit, frequency of exercise, positive family history of varicose veins, previous deep vein thrombosis in the lower extremity, 
occurrence of hypertension, presence of diabetes mellitus, vein surgery and presence of foot deformity. Moreover, in case of CEAP-women outcome the further factor 
was number of child-birth. Only the significant results are shown in this Table.
Abbreviations: 95% CI, 95% confidence intervals; BMI, body mass index; C1-C3, mild; C4-C6, severe; CEAP, Clinical Etiologic Anatomic Pathophysiologic 
classification Clinical stages; CVD, chronic venous disease; OR, odds ratio; CEAP, Clinical Etiologic Anatomic Pathophysiologic classification Clinical stages.
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higher prevalence of pain, edema, skin pigmentation, inflamma-
tion, induration, multiple, larger, and persisting ulcers (Table 2), 
consistent with prior research linking DVT history to advanced 
CVD stage [19, 31, 36]. These findings underscore the need for 
close monitoring of patients with prior DVTs. Notably, prior lower 
limb DVT was positively associated with compression therapy use 
(Table 2); yet, despite well documented benefits [33], the majority 
of CVD patients with foot deformities did not wear special shoes 
or insoles. A recent clinical study demonstrated that compression 
combined with insoles reduces symptoms and improves quality 
of life, supporting routine foot deformity evaluation in CVD care 
[42]. Unlike in Campbell's [43] study, our data show no association 
between varicose vein surgery and progression of CVD, likely due 
to higher recurrence rates. Paravastu et al. noted that minimally 
invasive techniques may have lower recurrence than conventional 
surgery, but long-term evidence is limited [44]. As these tech-
niques become more available, their [45] protective benefit and 
the need for regular follow up may become clearer. Patients with 
CVD should be counseled on lifestyle changes including diet and 
exercise. Approximately 25% of our patients had not consulted a 
specialist prior to enrollment. Contrary to Callejas et al. [41], no 
gender disparity in physician visit frequency was observed. High 
BMI, low physical activity, and DVT history were closely associ-
ated with severe CVD (CEAP 4–6). Weight management and reg-
ular physical activity are key components of disease management, 
primarily through patient education.

The present study has limitations: it is a single-center analysis 
with a modest sample size, constraining subgroup analysis. The 
wide 95% confidence intervals of several logistic regression mod-
els indicate the need for validation in a larger cohort.

5   |   Conclusions

Our findings show that factors have varying effects on CVD se-
verity. Genetic factors, including gender and family history, are 
linked to mild-stage disease (CEAP C1-3). While genetic factors 

cannot be altered, patients should know they predispose to dis-
ease development. Severe venous disease (CEAP C4-6) is asso-
ciated with obesity, physical inactivity, and prolonged seated or 
standing work. These factors are modifiable. Severe CVD patients 
show less engagement in exercise. Prior DVT significantly im-
pacts CVD progression. Increased follow-up, weight control, and 
regular physical activity help prevent severe symptoms and slow 
CVD progression.
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