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Introduction: Data on the prevalence of chronic venous disorders (CVD) at the national 
level in Germany are scarce.
Methods: We performed a population-based observational study based on clinical examina-
tions, personal history, and technical examinations. Data were collected from 2006 to 2015. 
Descriptive data analysis was done to determine CVD and chronic venous insufficiency 
(CVI) prevalence and occurrence of potential risk factors. Chi-squared tests were performed 
to estimate the influence of risk factors on the prevalence of CVD.
Results: In total, 19,104 employees from different branches were included. The majority of 
the examined people were doing office work (n = 8157; 80.2%). A total of 4038 persons 
(21.1%) show at least one sign of CVD. At least one sign of CVI could be found in 
679 persons (3.6%). Being female was found to be protective with an odds ratio of 0.66 
(95% CI 0.59–0.73).
Conclusion: There is clear indication for active venous treatment in 22.3% of the adult 
working population in Germany.
Keywords: venous insufficiency, epidemiology, prevalence

Introduction
Chronic venous disorders (CVD), especially chronic venous insufficiency (CVI), 
are common and challenging conditions worldwide.1–4 They can markedly affect 
the quality of life and represent a considerable socioeconomic burden.5 CVD 
comprises the entire spectrum of anatomical and functional abnormalities of the 
venous system of the lower extremities, ranging from spider veins and telangiecta-
sias to venous leg ulcers. In contrast, CVI refers to venous disease characterized by 
oedema, skin changes or venous ulcers.6

Interestingly, the prevalence of CVI is higher in Western countries.1 Lifestyle 
factors play a major role as a risk factor. In recent years, average body mass index 
(BMI) values have increased in Western countries,7 with obesity being a known risk 
factor of CVI.8 Furthermore, smoking, lack of physical activity, and often asso-
ciated hypertension9 are other factors that promote the occurrence of CVI.

Both, CVD and CVI are very common conditions in the general population, 
usually starting in young adulthood and increasing in frequency and severity in 
older people.1 Many large-scale studies use secondary data analyses to determine 
prevalence. For example, the study by Homs-Romero et al 2021, using data sets of 
5.8 million individuals, found a prevalence of CVD of 9.5% and CVI of 3.9% in the 

Correspondence: Natalia Kirsten  
Institute for Health Services Research in 
Dermatology and Nursing (IVDP), 
University Medical Center Hamburg- 
Eppendorf (UKE), Martinistr. 52, 
Hamburg, D-20246, Germany  
Tel +49-40-7410-55428  
Fax +49-40-7410-55348  
Email n.kirsten@uke.de

Vascular Health and Risk Management 2021:17 679–687                                                    679
© 2021 Kirsten et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Vascular Health and Risk Management                                                 Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 3 June 2021
Accepted: 7 October 2021
Published: 29 October 2021

V
as

cu
la

r 
H

ea
lth

 a
nd

 R
is

k 
M

an
ag

em
en

t d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0003-2390-2309
http://orcid.org/0000-0003-0628-9717
http://orcid.org/0000-0002-4026-8728
mailto:n.kirsten@uke.de
http://www.dovepress.com/permissions.php
https://www.dovepress.com


Catalan population.10 The analysis of health data has the 
advantage of being able to include a very large number of 
patients. However, the prevalence found may be under-
estimated since it depends on the quality of the coding 
performed.

Few studies on the prevalence of CVD have been 
conducted at the national level. In contrast, some very 
well-designed studies such as the Edinburgh Vein 
Study,11 the Basle study,12 and the Bonn study13 have 
only been conducted at regional level. Clinical phlebolo-
gical examinations and duplex sonographic findings were 
used to assess the nationwide prevalence of venous 
disease.

The aim of our study was to obtain representative and 
robust large-scale data from the general working popula-
tion on the prevalence of CVD, especially CVI. 
Furthermore, we analyzed the proportion of people with 
CVD who received a treatment recommendation.

Materials and Methods
Study Design
The study is a population-based observational study based 
on data from clinical examinations, personal history, and 
technical examinations according to a structured protocol.

Patients and Centers
Between 2006 and 2015, large-scale venous examinations of 
employees were carried out in companies as part of occupa-
tional health screenings. Medium to large size companies 
were included in the study. The companies belong to indus-
trial sectors such as car manufacturing, metal and chemical 
processing, but also banks and insurance agencies. All 
employees were offered vein screening during working 
hours. Participation was voluntary. The only exclusion cri-
terion was that the patients had not given consent to partici-
pate in the study. All procedures were in line with the ethical 
standards of the institutional and national research commit-
tee. Formal consent is not required for this type of study. 
Nevertheless, an ethics vote was obtained from the Ethics 
Committee of the University of Hamburg and all patients 
gave their informed consent. This study was in accordance 
with the Declaration of Helsinki.

Thirty minutes were scheduled for each screening. 
During the clinical examination, people were examined in 
a standing position for clinical signs of CVD, followed by 
duplex sonography of the superficial veins and perforators in 
the lower extremities. An examination of the entire vascular 

system was not possible due to time constraints. All findings 
were recorded electronically in a standardized data set. 
Duplex sonography was performed in standing position 
according to current international standards. Reflux in the 
area of the superficial veins and the perforators was defined 
and documented with a reflux time of more than 0.5 seconds.

The interviews and examinations were conducted by 
well-trained phlebologists who underwent additional spe-
cific training before starting the exams.

In addition to the clinical findings, data were collected on 
personal medical history, demographics, type of occupation, 
physical stress, and current complaints related to the varicose 
veins. The questions related to the complaints were asked 
openly without influencing the patient’s ability to answer 
them.

All CVD-related diagnoses were classified according to 
the Classification Of Venous Disorders (CEAP) classifica-
tion system as follows:6

● C0 = no visible or palpable signs of venous disease
● C1 = telangiectasia or reticular veins
● C2 = varicose veins
● C3 = oedema
● C4a = pigmentation or eczema
● C4b = lipodermatosclerosis or atrophie blanche
● C5 = healed venous ulcer
● C6 = active venous ulcer

CVI was considered advanced CVD and included stages 
C3–C6 according to CEAP classification. At the end of the 
screening, the investigator made and documented treatment 
recommendations based on the clinical findings and duplex 
sonography. This decision was at the discretion of the inves-
tigator. The reasons for the decision were not documented 
and could not be further evaluated in this study.

Statistical Analysis
Descriptive data analysis was conducted to determine the 
prevalence of CVD and CVI and the occurrence of potential 
risk factors. In a second step, nonparametric tests were 
conducted to determine how people with and without CVD 
differ in terms of age and BMI. Chi-squared tests were used 
to estimate the influence of risk factors on the prevalence of 
CVD and CVI. Finally, a logistic regression analysis con-
trolling for age, sex, and BMI was performed. All statistical 
analyses were performed using SPSS 23.0 (IBM, Armonk, 
NY, US) for Windows 10.
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Results
Sociodemographic Data
Data were collected between 2006 and 2015. A total of 
19,104 employees from different sectors were included. 
Mean age was 46.1 years ± 9.8, 53.5% were male and 
mean BMI was 26.1 kg/m2 ± 4.4 (Table 1).

Personal History and Occupation
Personal history and current complaints were assessed 
from 2012 (n = 10,514). Figure 1 and S1 show the occur-
rence of the parameters collected. The proportion of peo-
ple with own children and the use of birth control pills 
only refer to women (n = 4053), as they are potential risk 
factors for women only.

The majority of the people examined had an office job 
(n = 8157; 80.2%). A total of 7640 (n = 75.2%) persons 
had predominantly sitting occupations, 681 (6.7%) persons 

had predominantly standing occupations, and 1844 
(18.1%) persons had alternating occupational activities. 
Most of the people examined had occupations that did 
not involve physical work (n = 7866; 77.4%). Only 
a minority of the studied population had an activity that 
involved heavy physical work (n = 487; 4.8%).

Data on CVD/CVI
Diagnoses
In general, 3.6% (n = 679) had at least one clinical sign of 
CVI. See Table 2 for the individual diagnoses.

Other superficial and perforating vein diagnoses 
assessed by duplex sonography are listed in Table 3. The 
summaries are not based on cases but on persons, i.e. it 
was counted how many people have at least one listed 
diagnosis. The summary of all diagnoses of the superficial 
and perforating venous system, with the exception of 

Table 1 Sociodemographic Factors of Study Population

Age BMI [kg/m2]

n Mean SD n Mean SD

Total 19,104 46.1 9.756 10,163 26.1 4.377

Male 9840 46.9 9.332 6194 26.8 3.842
Female 9264 45.3 10.123 3969 25.1 4.928

Abbreviations: BMI, body mass index; SD, standard deviation.

Figure 1 Current complaints (n = 10,514).
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reticular veins and telangiectasia, compose the prevalence 
of CVD in the current study of 21.1% (n = 4038).

Treatment Recommendations
22.3% (4260) of the participants were recommended further 
treatment. Compression therapy was mentioned most fre-
quently with 17.1% (3267), followed by venous surgery with 
10.5% (n = 2004), and sclerotherapy with 2.0% (n = 380).

Multivariate Analysis
The Mann–Whitney U-test showed that there was a significant 
difference between people with and without CVD in terms of 
age and BMI. The mean BMI in the group of people with at 
least one CVD diagnosis was 26.64 kg/m2 ± 4.26 and 
25.96 kg/m2 ± 4.40 in the group without CVD diagnosis. 
The mean age of examined population with at least one 
CVD diagnosis was 48.74 years ± 9.17 and in the group 
without CVD diagnosis 45.40 years ± 9.79. Both parameters 
were significantly higher among participants with CVD.

Table 4 shows the prevalence of CVD dependent on 
different potential risk factors. The significance of group 
differences was calculated via chi-squared tests. According 
to this, working in storage area, standing at work, physical 
strain, varicose veins, and leg ulcers in the family history 
as well as diabetes and hypertension can be classified as 

risk factors. However, these findings are not controlled for 
age, gender, and BMI.

Logistic Regression Analysis
Logistic regression analysis was performed to estimate the 
impact of previously identified risk factors controlling for 
age, gender, and BMI.

For men and women in the regression model and CVD 
as dependent variable age, BMI and sex were found to be 
significant predictors. See Table 5 for other independent 
variables used in the regression model. The model was 
significant (p < 0.001), explaining 6% of the total variation 
in the prevalence of CVD (Nagelkerke R2 = 0.06). In terms 
of gender, being female was found to be protective, with an 
odds ratio (OR) = 0.66 (95% CI 0.59–0.73). In addition, 
a significantly increased risk was present for varicose veins 
in family history (OR = 1.08 (95% CI 1.07–1.09)), physical 
strain at work (OR = 1.26 (95% CI 1.12–1.42)), and stand-
ing at work (OR = 1.30 (95% CI 1.08–1.57)).

Divided by sex, BMI was significant only in women 
(OR = 1.04 (95% CI 1.02–1.05)) and standing at work 
was significant only in men (OR = 1.46 (95% CI 
1.18–1.81)).

An additional model was calculated only for women 
with own children and use of contraceptive pill as addi-
tional predictors. The latter factor had no significant influ-
ence, but pregnancy was found to be a risk factor with OR 
= 1.03 (95% CI 1.01–1.06). The model explained 4.8% of 
the variation in the prevalence of CVD.

Discussion
It has long been known that a significant proportion of the 
general population suffers from chronic venous disease.1–4 

Lack of early treatment can lead to disease progression 
and the development of skin lesions such as lipodermato-
sclerosis and to venous leg ulcers. Even before escalation 
to ulcers, there is a significant disease burden from chronic 
venous disorders such as pain or oedema.

Although the opinion on the need for early treatment 
is highly controversial, early treatment of such condi-
tions related with chronic venous disorders can reduce 
the risk of escalation and help to improve quality of 
life.14

Nevertheless, many people are not referred to vein 
examination even in the active disease stage.

For this reason, the present study was conducted to 
obtain large-scale data on the prevalence of CVD in the 
general working population in Germany. Another aim was 

Table 2 People with Clinical Signs of Chronic Venous 
Insufficiency (N = 19,104)

n* %

Atrophie blanche 3 0.0

Ulcus cruris 6 0.0
Lipodermatosclerosis 25 0.1

Eczema 69 0.4

Pigmentation of the skin 215 1.1
Oedema 395 2.1

Note: *A person can show different clinical signs.

Table 3 Summarized Diagnoses of the Superficial and Perforating 
Veins (N = 19,104)

Diagnoses Left and Right Leg

n %

Great saphenous vein incompetence 2680 14.03

Small saphenous vein incompetence 832 4.36

Varicose veins 1971 10.32
Perforator incompetence 1508 7.9

Reticular veins 1095 5.73

Telangiectasia 3098 16.22
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Table 4 Differences Between People with and without at Least One Chronic Venous Disorder (CVD) Diagnosis (N = 19,104)

n At Least One CVD Diagnosis p

n %

Total 19,104 4038 21.1

Gender Male 9840 2418 24.6
< 0.001

Female 9264 1620 17.5

Occupation

Office work Yes 8157 1740 21.3
< 0.001

No 2008 573 28.5

Metal processing Yes 226 63 27.9
0.063

No 9939 2250 22.6

Chemical profession/laboratory Yes 65 21 32.3
0.065

No 10,100 2292 22.7

Storage area Yes 212 62 29.2
0.023

No 9953 2251 22.6

Occupational activities

Mostly sitting Yes 7640 1599 20.9
< 0.001

No 2525 714 28.3

Mostly standing Yes 681 214 31.4
< 0.001

No 9484 2099 22.1

Changing Yes 1844 500 27.1
< 0.001

No 8321 1813 21.8

Physical strain

Heavy Yes 487 129 26.5
0.044

No 9678 2184 22.6

Light Yes 1812 505 27.9
< 0.001

No 8353 1808 21.6

None Yes 7866 1679 21.3
< 0.001

No 2299 634 27.6

Personal history

Intake of hormones/contraceptive pill* Yes 1301 209 16.1
0.007

No 2752 539 19.6

Intake of vein preparation Yes 53 17 32.1
0.116

No 10,461 2402 23.0

Wearing compression stockings Yes 448 190 42.4
< 0.001

No 10,066 2229 22.1

Own children* Yes 1964 420 21.4
< 0.001

No 2089 328 15.7

Smoker Yes 1892 426 22.5
0.575

No 8622 1993 23.1

Varicose vein surgery Yes 563 288 51.2
< 0.001

No 9951 2131 21.4

(Continued)
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to analyze the frequency of treatment recommendations. 
For this purpose, phlebological screenings were carried out 
on more than 19,000 persons of working age in large and 
medium-sized companies throughout Germany. In terms of 
gender and BMI, the dataset is representative of the 
German working population (51.5% male, mean BMI 
25.7 kg/m2).15

Regarding the prevalence of CVD, we found at least 
one CVD-related diagnosis in 21.1% of the studied popu-
lation using duplex sonography. The prevalence of CVI 
(C3–C6 according to CEAP) was 4.3%. Compared to the 
Edinburgh Vein Study (prevalence of CVI in men 9.4% 
and in women 6.6%), the prevalence of CVI in our cohort 
is lower.11 This may be due to the fact that we studied a 

Table 4 (Continued). 

n At Least One CVD Diagnosis p

n %

Thrombosis Yes 294 121 41.2
< 0.001

No 10,220 2298 22.5

Varicose veins in family history Yes 4890 1368 28.0 < 0.001
No 5624 1051 18.7

Ulcus cruris in family history Yes 545 163 29.9
< 0.001

No 9969 2256 22.6

Pre-existing diseases

Diabetes Yes 259 74 28.6
0.024

No 9906 2239 22.6

Hypertension Yes 1912 490 25.6
0.001

No 8253 1823 22.1

Myocardial infarction Yes 62 17 27.4
0.38

No 10,103 2296 22.7

Stroke Yes 48 13 27.1
0.473

No 10,117 2300 22.7

Note: *Only women. 
Abbreviation: p, significance of group difference.

Table 5 Risk Factors to Develop Chronic Venous Disorder – Results of the Logistic Regression Analysis, Both Sexes (n = 10,163)

OR 95% CI p

Lower Upper

Age 1.030 1.024 1.036 < 0.001

Gender 0.656 0.591 0.728 < 0.001
BMI 1.021 1.010 1.033 < 0.001

Diabetes 1.019 0.983 1.056 0.300

Hypertension 0.987 0.972 1.003 0.111
Myocardial infarction 0.979 0.911 1.051 0.552

Stroke 0.990 0.912 1.074 0.802
Smoker 0.998 0.982 1.013 0.767

Varicose veins in family history 1.080 1.067 1.094 < 0.001

Ulcus cruris in family history 1.020 0.994 1.046 0.128
Physical strain 1.262 1.118 1.424 < 0.001

Standing activities 1.300 1.076 1.571 0.007

Abbreviations: OR, odds ratio; CI, confidence interval; p, significance of group difference; BMI, body mass index.
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rather healthy population. Ulcus cruris is a life changing 
experience for many patients. In one survey study, 12.7% 
reported that the ulcer prevented them from doing their 
usual work.16 However, data on the prevalence of CVI is 
inconsistent. Cesarone et al 2002 describe a prevalence of 
CVI of only 1% in a population of 30,000 volunteers.17

In another international study, a total of 63.9% were 
found to have C1–C6 CVD in outpatient services. The 
high prevalence in the group studied could be due to 
a selection bias. Patients who had presented to the doctor, 
i.e. had a medical need for treatment and were therefore to 
be assessed as pathological, were studied.4

This contrasts with the results of Homs-Romero et al 
2021, where a CVD prevalence of 9.5% and a CVI pre-
valence of 3.9% were identified.10 But this is consistent 
with the methodological approach. It is to be expected that 
prevalences determined from secondary data analyses 
would be lower from the direct instrument-based clinical 
examinations.

In our study, men showed a significantly higher inci-
dence of at least one sign of CVD. However, in most 
studies, women show higher prevalence than men of 
CVD and CVI. In contrast, the Edinburgh Vein Study 
reports equal prevalence in men and women.18

The most important factor for developing CVI seems to 
be age.19 This may have been a bias in our study because 
only patients up to an age of 70 years were included.

Another factor is hormonal influences. Especially the 
postmenopausal changes are an important pathogenetic 
factor.20 It has been shown that estrogen receptors are 
found in the endothelium, and their number is significantly 
increased in postmenopausal women with varicosis.21 

Estrogen receptors are also found in men, but their number 
is significantly lower than in women. Similarly, progester-
one levels are elevated in CVI positive patients compared 
to healthy controls.20 How the hormones are involved in 
the modification of the vascular walls, however, has not 
yet been clarified. Not to be forgotten at this point, of 
course, are the genetic factors that can promote 
varicosis.22 If we apply these findings to our study, we 
can state that postmenopausal women are somewhat 
underrepresented in our cohort, which may have favored 
the results for the male gender.

A total of 22.3% of the patients in our study received 
a treatment recommendation. In most cases (17.1%), 
patients were advised to wear compression stockings. 
Even though the necessity of invasive vein therapy is 
controversial for medical and socioeconomic reasons, 

experts agree that causal therapy is useful even in the 
early stages of venous disease and can prevent complica-
tions and the progression.23 On the other hand, 
a recommendation for venous surgery was made in 
10.5% of the persons examined based on the clinical 
examination and also on the duplex sonography. This 
suggests that the purely clinical diagnosis of CVI is not 
sufficient and supports the international recommendation 
to use duplex sonography as the gold standard for the 
diagnosis of CVD.

These results suggest that the good experiences with 
such a screening program should be followed up 
systematically.

Logistic regression analysis identified varicose veins in 
family history, standing occupation, physical strain at 
work, and pregnancy in women as risk factors for CVI. 
Several studies have already found that standing at work 
contributes to a higher risk of developing CVI.24–31

It should be noted that the current study is limited to 
people up to 70 years of age and thus underestimates the 
overall need for healthcare in the general population, as 
older people usually have higher rate of venous disease. 
Since the data came from occupational screenings, the 
healthy worker effect needs to be discussed. In this case, the 
prevalence in the total population would be underestimated, 
as the seriously ill and chronically disabled are not repre-
sented in the cohort. The same applies to age, which is 
a typical risk for varicose veins. Nevertheless, the results 
indicate a very large number of people affected in the general 
population. A potential limitation is that response bias cannot 
be ruled out as all participants were volunteers, as in all such 
studies. Therefore, it cannot be ruled out that people with 
specific complaints tended to participate to a higher degree. 
On the other hand, people undergoing active treatment for 
venous disease may not have participated because they do not 
expect any further benefit from participation. Nevertheless, 
this study contributes to understanding the extent of CVI as 
a problem in the general adult working age population.

In total, there is a significant need for the detection and 
treatment of venous disease in the general population and 
obviously a significant proportion of patients have not yet 
been referred to a specialist. Continued screening pro-
grams would be recommended.

Conclusion
21.1% of the German working population has been diag-
nosed with at least one CVD-related condition. Early 
detection of the need for treatment can lead to long-term 
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relief for the healthcare system and positively influence the 
quality of life of those affected. Therefore, there is a high 
need for adapted detection methods.

Abbreviations
CVD, chronic venous disorders; CVI, chronic venous 
insufficiency; CEAP, Classification of Venous Disorders; 
BMI, body mass index.
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