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1. INTRODUCTION 

Thromboembolic diseases are prominent in morbidity and mortality statistics. 
Pulmonary embolization and deep vein thrombosis are the most common causes of in-hospital 
mortality (Phillippe, 2017). The incidence of thromboembolic diseases is significantly higher 
in women than in men (Adams et al., 2003; Heit, 2015). In our country, 90-130 people per 
100,000 are affected annually. The risk increases exponentially from the age of 45-50 years 
(Sándor, 2007). Without prophylaxis, thromboembolic complications occur in 30% of general 
surgery patients and in 50% of patients undergoing orthopaedic surgery (Korcsmár, 2009). The 
mortality rate of venous thromboembolism in Hungary is 3-10 times higher than the European 
Union average (Sándor, 2005). This is not only a public health and medical problem, but also 
an economic and social burden as well.   

Out of the combined thromboembolic prophylaxis methods, mechanical methods are of 
great importance in addition to drug prophylaxis (Edwards et al., 2008). Drug prophylaxis and 
mechanical methods are more effective when used together, and their combined use is therefore 
recommended. Few objective studies are available on the efficacy of venous thromboembolism 
and mechanical thromboembolic methods. Mechanical methods exert their prophylactic effect 
by eliminating or reducing stasis and increasing venous flow rate. Reduction of venous stasis 
can be achieved by narrowing the vein, increasing lymphokinesis and regulating muscle tone 
(Nelson et al., 2014; 2010). 

There are passive and active mechanical thromboembolism methods. Passive 
mechanical methods include limb positioning, massage, compression treatments, 
electrostimulation, fast-paced passive movement and Trendelenburg positioning, which is 
contraindicated in haemiparetic patients (Mehta et al., 2010; Stein et al, Active mechanical 
methods include venous blood flow increasing exercises, where an increase in flow in the 
injured limb is observed during movement of the intact limb through the consensual effect 
(Hitos et al., 2007; Kwon et al., 2003). Under the consensual effect, a change is observed in the 
corresponding segment of the opposite, symmetrical body part when one half of the body is 
treated. 

However, the effect of the complex venous vascular tunnel on flow velocity is not 
known (Kwon et al., 2003). Neurological patients with paralysis of the lower limb may be a 
particularly vulnerable group of patients due to the effects of prolonged immobilization and 
inactivity. 

On the other hand, venous disorders of the lower limb represent a major health care 
expenditure in the western world. According to international research, the prevalence of 
varicosities is 40% in men and 32% in women, while more than 80% of the general population 
experience minor venous disorders (Tisi, 2011). Among chronic venous diseases, varicosities 
are the most common, with a prevalence of nearly 66% in Hungary (Mátyás, 2011). Spider vein 
varicosities are found in 80% of the population. Advanced venous disease (C3-6) occurs in 5% 
of the population. The prevalence of C6 disease is 0.1-0.5%. The annual progression of the 
disease is 3.5-4% (Sudoł-Szopińska et al., 2011). Varicosity affects one quarter of the adult 
population in Western countries, leading to morbidity and permanent dependence on health 
services (Rabe et al., 2012). 

Several authors have investigated venous flow velocity after resting and physiotherapy 
interventions in different populations (Espeit et al., 2020; Griffin et al., 2010; Sakai et al., 2021; 
Stein et al., 2010), but little data are available on the results in some patient groups. The 
consensus effect has not been investigated and the literature does not include data on the post-
intervention period following physiotherapy interventions, with authors only investigating the 
immediate post-intervention period (Tsuda et al., 2020; Zhuang et al., 2021). 

A relatively small number of studies have examined changes in venous flow velocity in 
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different patient groups. There is currently no data in the international literature on how venous 
flow velocity changes in the period following physiotherapy intervention (5-10-15 minutes after 
therapy) or how the consensus effect is affected in stroke patients with paralysis of the lower 
limb. 

The assessment of disease-specific quality of life and the ability to measure its changes, 
and a patient-oriented approach, are becoming increasingly important nowadays (Lattimer et 
al., 2014; Marsden et al., 2013; Staniszewska et al., 2013).   

A validated questionnaire in Hungarian language assessing the quality of life of people 
with venous disorders is not yet known in the literature. 

2. OBJECTIVES 

Our specific objectives were: 
1. Our objective was to investigate the effect of active (venous blood flow increasing exercises) 
and passive (fast-paced passive motion) mechanical thromboembolic prophylaxis methods on 
venous flow velocity in stroke patients. 
2 Our aim was to investigate the resting flow velocity in the intact and affected lower limb of 
hemiparetic patients and the venous flow velocity on the hemiparetic side after venous flow 
increasing exercises on the intact side, so that a consensus effect could be detected. 
3. We also aimed to investigate the flow velocity at rest and after venous blood flow increasing 
exercises in patients with venous disease. 
4. We aimed to investigate the validity and reliability of the Hungarian translated version of the 
Aberdeen Varicose Vein Questionnaire (AVVQ) and to determine whether the questionnaire is 
a valid tool for assessing quality of life in patients with varicose veins. 
 

3. MATERIALS AND METHODS 

3.1. Assessment of venous flow velocity in stroke patients 

We performed a cross-sectional clinical study in hemiparetic patients at the Clinical 
Center - Neurosurgery Clinic of the University of Pécs, Department of Rehabilitation of 
Severely Brain Injured Patients. In the study 215 hemiparetic patients (117 men, 98 women) 
with an average age of 58.0±5.6 years were examined. The mean number of days since the date 
of stroke diagnosis was 924.5±554.08 days. The mean duration of immobility was 13.55±2.95 
days. Inclusion criteria were that the affected limb should be able to move at muscle strength 2 
(gravity off) according to the British Medical Research Council 0-5 muscle strength scale, and 
the healthy limb should be able to move at muscle strength 3 or higher (against gravity but not 
against resistance). Exclusion criteria included deep vein thrombosis, any thromboembolic 
event, arterial circulatory disturbance, neuropathy, vascular complications, arteriosclerosis 
obliterans, malignant tumour, swelling, necrosis, epidermalisation and heart failure. Exclusion 
criteria also included a systolic blood pressure value of more than 180 mm Hg, a diastolic value 
of 110 mm Hg in the medical history, internal medicine, musculoskeletal or psychiatric 
diseases, repeated stroke, neurological diseases other than stroke, and a BMI of more than 35 
kg/m2.  

The peak venous flow velocity was measured using a HADECO BIDOP ES-100V II 
Doppler ultrasound device with 8MHz head in the femoral vein. Venous flow velocity was 
measured at rest in the intact and hemiparetic limb, after complete venous atresia of the intact 
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side, after passive movement of the hemiparetic side, and the consensus effect was examined 
after active venous atresia of the intact side in the unmoved limb. In all cases, a resting period 
of 30 minutes preceded the measurement at rest before the application of passive and active 
thromboembolic prophylaxis methods, to help the venous return velocity to reach the resting 
level. During the application of passive exercise and venous flow increasing exercises, venous 
flow velocity was measured during the first minute after therapy and then measured every 
minute until 15 minutes after therapy. 

Descriptive data are presented as mean ± standard deviation (SD) for continuous 
variables for normally distributed data and median (interquartile range [IQR]) for non-normally 
distributed data. Non-parametric tests were used in the statistical analysis according to the 
results of the normality test (Kolmogorov-Smirnov test): the Wilcoxon test was used to examine 
the change between resting flow rate and values measured in the first 15 min, the Mann-
Whitney test to examine differences between groups, and the Friedman test to assess the change 
in values during the 15 collection time points of repeated measurements. Our results were 
considered significant at p<0.05. 

3.2. Venous flow velocity and quality of life in patients with venous disease 

In our study, 16 individuals with varicose veins, 6 men and 10 women (age: 48.06±12.16 
years, BMI: 24.99±4.44 kg/m2), all participants had been to a medical professional with 
varicose veins. The inclusion criteria were that individuals over 18 years of age with at least 2 
years of varicosity (CEAP 1-3), with symptoms and a BMI not exceeding 35 kg/m2 were 
eligible for the therapy. Exclusion criteria included any serious co-morbidities of internal 
medicine, musculoskeletal and/or neurological disorders, history of deep vein thrombosis, 
lower limb trauma within 1 year and/or surgical intervention. 

The quality of life of patients with varicose veins was assessed using the AVVQ 
questionnaire translated into Hungarian (AVVQ-H). Peak venous flow velocity was measured 
with a Hadeco BIDOP ES-100V3 Doppler ultrasound device with 8MHz head in the femoral 
vein. Venous flow velocity was measured at rest and immediately after total venous flow 
increasing exercises. 

According to the results of the normality test (Shapiro-Wilk test), parametric tests were 
used for statistical analysis: one-sample, paired sample t-tests and linear regression analysis. 
Our results were considered significant at p<0.05. 

3.3. Validation of the Aberdeen Varicose Vein Questionnaire in Hungarian 

Our cross-sectional study included 374 participants (age: 39.54 ± 16.48 years). Two 
groups were distinguished in the survey. One group consisted of patients with varicose veins, 
who were patients of the Vascular Surgery Clinic of the University of Pécs University Clinical 
Centre (n=168 persons, 50.96 ± 11.73 years). The other group consisted of the healthy 
population (n=206 persons, 30.22 ± 14.48 years). The inclusion criteria for patients with 
varicose veins included age between 18-65 years, with voluntary participation. For the healthy 
target group, inclusion criteria included no venous disease in the medical records. Patients with 
varicose veins were excluded if they were non-Hungarian speakers, had other pulmonary or 
cardiological co-morbidities, reading or speech impairment, or were less than six months post 
deep vein thrombosis and pulmonary embolism. For the healthy target group, we excluded non-
Hungarian speakers, patients with other serious musculoskeletal, internal medicine, 
neurological and venous diseases. 

The internal consistency of the questionnaire was assessed using Cronbach's alpha. 
Convergent validation of the questionnaire was analysed using The 36- Item Short Form 
Survey. Repeatability was assessed using a test-retest method with intraclass correlation 



 5 

coefficients. Discriminant validity was used to examine the AVVQ-H scores in patients with 
varicose veins and a healthy population, using the Mann-Whitney U test to examine the 
difference. Our results were considered significant at p<0.05. 

4. RESULTS 

4.1. Study of venous flow velocity in stroke patients 

In patients with stroke, the average venous flow velocity in the femoral vein of the intact 
limb was measured at 7.0 cm/s in the supine position at rest. In the hemiparetic side, an average 
venous flow velocity of 2.7 cm/s was measured in the supine position, also at rest. The resting 
flow rate on the hemiparetic side was 42.1% lower than the resting flow rate on the intact side.  
The resting flow velocity on the hemiparetic side was significantly lower (Z = - 4.8; p <0.001) 
than the resting venous flow velocity on the intact side. 

Passive motion was used on the paralysed side of patients when muscle strength on the 
hemiparetic side was 2 or below. If a muscle strength value higher than this (maximum 3 
occurred), active exercise was performed.  

On the hemiparetic side, there was a significant increase in venous flow velocity 
following passive exercise compared to resting values at all time points. The resting venous 
flow rate on the hemiparetic side increased by 4.5 cm/s immediately after passive exercise. The 
venous flow velocity decreased gradually after treatment, but even 15 min later the value was 
significantly higher than the resting value on the hemiparetic side. At 15 minutes after 
treatment, the value measured on the hemiparetic side was similar to the resting value on the 
healthy side. 

After active venous flow increasing exercises on the intact side, the venous flow rate 
increased significantly compared to the resting value. The rate of change decreased in the 
minutes after the intervention, but even 15 minutes later the value was significantly higher than 
the resting venous flow rate. 

The study examined the extent of the consensus effect, which means that by treating one 
side we can also have an effect on the other side. After active venous vasodilation exercises on 
the intact side, we measured the venous flow velocity on the hemiparetic side, which was 
significantly higher than the resting value on the hemiparetic side. Thus, the patient can increase 
venous flow velocity to an adequate level on the non-mobile hemiparetic side using the active 
intact limb independently several times a day. Due to the consensus effect, the venous flow rate 
on the hemiparetic side was significantly higher in the first minute than the peak venous flow 
rate on the hemiparetic side in the first minute after passive movement. 

4.2. Venous flow velocity and quality of life in patients with venous disease 

Our study found a significant association between the time since the onset of venous 
disease and the health-related quality of life of patients with varicose veins. Our results show 
that the longer the duration of varicose veins, the worse the quality of life of patients. We found 
a significant association (R= 0.521; p= 0.039) between BMI values and health-related quality 
of life of patients with varicose veins, with patients with higher BMI values having a worse 
quality of life. 

The physiological peak venous flow velocity is 10 cm/s in the great veins (Bérczi et al., 
2005), which is in agreement with the results of the present study. Our results indicate that the 
resting venous flow velocity was significantly lower than the physiological peak venous flow 
velocity. 
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After active venous aneurysm in the lower limb, venous flow velocity was significantly 
increased compared to the resting value (p <0.001).  

4.3. Validation of the Aberdeen Varicose Vein Questionnaire in Hungarian 

The reliability of the questionnaire was assessed using Cronbach's alpha values. Here, 
the figures obtained show that the internal consistency of the questionnaire is adequate 
(Cronbach's alpha = 0.890). 

Furthermore, the reliability of the questionnaire was tested by means of a test-retest 
method, calculated by determining an intraclass correlation coefficient. The results of the first 
and second measures of the AVVQ-H were identical, so that the correlation coefficient was R 
= 1.000, which confirms that the results of the two measures are related and not different. 

The correlations between the AVVQ-H and the SF-36 were analysed using Spearman's 
rank correlation test to assess the validity of the AVVQ-H. Our results showed that the two 
questionnaires showed a significant correlation of moderate strength. The scores of the two 
dimensions of the SF-36 (emotional well-being, social activity) did not correlate with any of 
the scores of the AVVQ-H subscales. The AVVQ-H total score was significantly correlated 
with some SF-36 subscales (physical activity, role limitations due to physical problems, vitality, 
physical pain, general sense of health).  

In the convergent validation test, significant correlations were found between pain and 
dysfunction scores (AVVQ-H subscale) and some domains of the SF-36 (physical activity, role 
limitation due to physical problems, role limitation due to emotional problems, physical pain, 
general sense of health). The cosmetic appearance score (subscale AVVQ-H) is significantly 
correlated with the SF-36 dimensions of physical activity, role limitations due to physical 
problems, physical pain and general health perception.  

Significant associations were found between the venous segmentation score (AVVQ-H 
subscale) and SF-36 scores (physical activity, role limitation due to physical problems, physical 
pain and general health perception). A significant association was found between the 
complication score (AVVQ-H subscale) and the SF-36 scores (physical activity, role limitation 
due to physical problems, physical pain and general perception of health). The score on the 
vitality dimension of the SF-36 was correlated with the two subscales of the AVVQ-H (vein 
extension, complication). 

Discriminant tests measure and can detect the difference in AVVQ-H scores and 
subscales between patients with varicose veins and healthy controls. The discriminant validity 
test found significant differences in AVVQ-H total scores (p <0.001) and AVVQ-H subscale 
scores (pain and dysfunction, cosmetic appearance, vein extension, complications) between 
patients with varicose veins and the healthy target group. The statistical test used in the study 
was the Mann-Whitney U test. In all cases, the healthy target group scored better on the AVVQ-
H total score and the subscale scores. 

5. DISKUSSION 

5.1. Study of venous flow velocity in stroke patients 

Hemiparetic patients are a particularly vulnerable group of patients due to prolonged 
immobilization and inactivity. One of the main active mechanical thromboembolic prophylaxis 
used by physiotherapists is venous flow increasing exercises, in addition to passive methods 
(positioning, elastic compression). The effect of complex venous flow increasing exercises on 
flow rate is not known in hemiparetic patients.  
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In the present study, the venous flow increasing exercises plus the consensual effect 
significantly increased venous flow velocity in both the intact and hemiparetic sides. Thus, 
venous vasodilation may be an effective method of thromboembolic prophylaxis, as it reduces 
venous stasis by increasing venous flow velocity, which may be a cause of thromboembolic 
complications according to the Virchow triad. 

During venous vasodilation, exercises are also performed with the intact limb to test the 
consensus effect. However, so far the literature has not investigated the effectiveness of this in 
terms of venous flow to the side affected by hemiparesis. Our results suggest that the consensus 
effect is particularly important in the case of lower limbs that are paralysed or immobilised due 
to other complications. During venous anaesthesia, the consensual effect of intact lower limb 
movements significantly increased the venous flow rate of the lower limb of the hemiparetic 
side. Active movement of the intact limb is therefore an important component of mechanical 
thromboembolic prophylaxis. 

5.2. Venous flow velocity and quality of life in patients with venous disease 

This part of our study involved 16 patients with varicosity. We looked at patients' venous 
flow rates and their overall health-related quality of life, which was used as a measurement of 
their condition. Our aim was to stimulate venous flow velocity in the lower extremity with 
venous vasodilatation, which improves calf muscle pump function. Breathing helps venous 
return through the suction effect of the chest. Consistent with the international literature (Kiss 
et al., 2019; Kwon et al., 2003; Toya et al., 2016; Tsuda et al., 2020), venous flow increasing 
exercises as an active technique in the present study also significantly increased venous flow 
velocity after the intervention, but our study was the first to describe this phenomenon in 
patients with varicose veins. 

In our study, we measured the quality of life of patients with varicose veins using the 
AVVQ questionnaire translated into Hungarian (Kiss et al., 2022). We assessed quality of life 
in relation to general health, showing that patients with a longer history of varicose vein disease 
scored worse on quality of life than those who had been diagnosed with the disease for a shorter 
period of time. 

Active thromboembolism prophylaxis methods such as venous flow increasing 
exercises are aimed at reducing venous stenosis and increasing venous circulation. Similar 
results were obtained to those reported in the literature. In our study, venous flow velocity was 
significantly increased after venous vascular stenting compared to the values obtained at rest. 

It should be emphasised that we could not find any study that measured the effect of 
venous flow increasing exercises as a function of peak venous flow velocity in patients with 
varicose veins. 

5.3. Validation of the Aberdeen Varicose Vein Questionnaire in Hungarian 

Based on the results of the survey, the AVVQ-H was found to be a reliable and valid 
measure of health-related quality of life. The internal consistency of the questionnaire is good 
(Cronbach's alpha = 0.890) and in line with the international literature. When validating the 
questionnaire in other languages, several international authors obtained similar Cronbach's 
alpha values: Garratt et al. (1993, Cronbach's alpha = 0.72), Smith et al. (1999, Cronbach's 
alpha = 0.74), Klem et al. (2009, Cronbach's alpha = 0.76), and Neamatshahi et al. (2019, 
Cronbach's alpha = 0.71), Ibarra et al. (2023, Cronbach's alpha = 0.71). They conclude that the 
questionnaire is a well-correlated, valid tool for assessing quality of life in patients with chronic 
venous disease. 

The reliability of the questionnaire was assessed using a test-retest method, determined 
by intraclass correlation coefficients. The results of the first and second measurements of the 
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AVVQ-H were identical, with a correlation coefficient of R = 1.000, indicating identical results 
at both test time points. The majority of the questions ask about the two-week time interval 
prior to the study, and the second measurement was asked one week later. Asking for a drawing 
in the first question of the questionnaire was unusual for Hungarian patients, so this was 
specifically emphasized in the questionnaire, which was not a problem afterwards. 

The Hungarian population showed higher AVVQ-H intraclass correlation coefficients 
than subjects in the Spanish (Ibarra et al., 2023) and Dutch (Klem et al., 2009) or UK (Smith et 
al., 1999) studies. 

The results suggest that the AVVQ-H test is a reliable instrument for quality of life 
assessments. 

The results of Spearman's rank correlation test indicate that the AVVQ-H scales and the 
SF-36 scales were often moderately correlated, except for the SF-36 scores on the emotional 
well-being and social activity scales. In contrast, Leal and colleagues (2019) found a correlation 
between these two SF-36 scales and some subscales of the Brazilian AVVQ. The lack of 
differential correlations between the AVVQ-H subscales and the SF-36 scales can be explained 
by the fact that the SF-36 is a questionnaire assessing general health-related quality of life, not 
a disease-specific quality of life questionnaire.  

Overall, the AVVQ-H total score and all its subscales (pain and dysfunction, cosmetic 
appearance, vein expansion, complications) show significant correlations with the SF-36 
dimensions of physical activity, role limitations due to physical problems, physical pain, and 
general health perception. The total AVVQ-H score correlates with the SF-36 vitality scale. 

There is a difference in health-related quality of life between patients with varicose veins 
and the healthy target group, with the healthy target group always showing better scores. 

6. SUMMARY OF OUR NEW RESULTS 

Our investigations also yielded new results, which are summarised in the following 
points:  

1. Our study was the first to determine the venous flow velocity at rest and after venous 
vascularization in the hemiparetic lower limb of stroke patients. Resting venous flow velocity 
was lower in the hemiparetic lower limb than in the intact side. After venous aneurysm on the 
hemiparetic side, a significant increase in venous flow velocity as a function of venous flow 
velocity was observed compared to resting flow velocity. 

2. We first investigated and determined the extent of the consensus effect in the lower 
limb of hemiparetic patients with paralysis. After venous anaesthesia on the intact side, the 
venous flow rate on the hemiparetic side increased significantly, and a consensus effect was 
demonstrated, showing that by treating one side of the lower limb we can also have an effect 
on the other side. Accordingly, the patient can also increase the venous flow rate on the non-
mobile hemiparetic side to an adequate level by using the active, intact limb independently, 
several times a day. 

3. We first examined and determined the resting venous flow velocity in patients with 
varicose veins. Our results showed that the resting venous flow velocity was significantly lower 
than the peak physiological venous flow velocity. 

4. New results: translation and validation of the Aberdeen Varicose Vein Questionnaire 
into Hungarian. No validated questionnaire in Hungarian is known in the literature to assess the 
quality of life of patients with varicose veins. Our results show that the questionnaire is a well-
correlated, valid tool for assessing the quality of life of patients with varicose veins and its use 
helps to guide surgical intervention and adjunctive therapies. 
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