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Aim: This study assessed the characteristics of individuals with chronic venous disease (CVD) and their
treatment pathways. Materials & methods: A web-based survey enrolled representative populations of
adults from Brazil, Czech Republic, France, Hungary, Italy, Romania, Russia and Spain, and identified those
self-reporting CVD. Results: A total of 22% of respondents had signs/symptoms of CVD. Individuals with
CVD were generally older, female and obese, and had more comorbidities than the general population.
Common initial symptoms were tiredness, heaviness, pain, swelling in legs and night cramps. Participants
waited ∼1 year before seeking treatment but most did not initially consult a physician; those who did
tended to have more severe disease. Conclusion: One in five adults had CVD, but most did not seek a
physician’s help.
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Chronic venous disease (CVD) is a condition characterized by morphological and functional abnormalities of the
venous system that persist over prolonged periods of time [1]. CVD primarily affects the legs and its signs and
symptoms may include heaviness, tiredness, telangiectasia, varicose veins, edema, itching, pain, nocturnal cramps,
venous eczema, ankle skin hyperpigmentation, atrophie blanche, lipodermatosclerosis and venous ulcers [2,3].
The differential diagnosis must exclude other potential causes of signs and symptoms, such as systemic diseases
(e.g., heart failure), adverse drug reactions, lymphedema, musculoskeletal conditions, or arterial disease [4]. The
pathophysiological changes that underlie CVD include persistent ambulatory venous hypertension and the resulting
inflammation [2].

Risk factors for CVD include genetic predisposition, age, female sex, height, obesity, standing for prolonged pe-
riods of time and pregnancy [2]. According to the widely used CEAP (Clinical-Etiology-Anatomy-Pathophysiology)
classification, the clinical picture of CVD can range from C0 (no visible or palpable signs) to C6 (active venous
ulcer) [5]. CVD is associated with decreased quality of life and results in a substantial financial burden due to direct
costs, including investigations and treatment, as well as indirect costs such working days lost [6–8].

The prevalence of CVD increases with age and it is more common in women than men [2]. However, estimates
of CVD prevalence vary widely from study to study (15–80%) due to differences in study design and target
population [9–14], and there is evidence that CVD is underdiagnosed and undertreated, especially at lower severity
levels.

In order to improve treatment practices and outcomes, there is a need to assess the prevalence of CVD in a
representative sample of the general population, and to examine the way it is managed. The objective of the present
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study was to estimate the prevalence of CVD, based on self-reported signs and symptoms, across a range of countries
and to describe the profile of individuals with this condition and the treatment pathways they followed over time.

Materials & methods
Survey design
The study was conducted by Harris Interactive (Paris, France), a market research company, using a web-based,
custom, adaptive survey (Supplementary Appendix). The survey was developed by Harris Interactive and consisted
of two parts: the first part contained questions about participant profile and CVD characteristics, while the second
part contained questions about the CVD treatment pathway. Participants’ responses to the questionnaire were the
only data collected during the survey and no other investigations were undertaken.

After recruitment of about 10% of the total sample in each country, Harris Interactive checked the logical flow
of the questionnaire (no missing filters), and assessed the wording of the questions to ensure that the objectives
were being met. Questions could be refined at that time, if needed, before deploying the questionnaire to the entire
sample.

Study participants
Participants were recruited for this survey from December 2017 to February 2018 via the Toluna Global Panel
(an online platform of panelists willing to participate in surveys created and managed by the company Toluna).
Investigators were blinded to the recruitment process. Individuals aged ≥18 years who resided in Brazil, Czech
Republic, France, Hungary, Italy, Romania, Russia or Spain, and who could speak and read the local language,
were eligible for inclusion in the study. A quota sampling method was used to ensure that the sample populations
were nationally representative in terms of sex, age and geographic region, based on sources for national statistics
such as the National Institute of Statistics and Economic studies (INSEE) in France. The target sample size was a
minimum of 2000 individuals from each country, for a total of at least 16,000 individuals. This sample size was
estimated on the basis of the expected prevalence of CVD [9–14] and the percentage of responders to surveys of this
kind. Within the cohort of individuals from the general population, participants were asked about the presence
of varicose veins and/or heavy/tired/swollen leg problems or specific predefined signs or symptoms of CVD. The
symptoms included pain, swollen or heavy legs, small dilated blood vessels (thread veins, spider veins or broken
veins), varicose veins, swollen ankles due to varicose veins or hidden varicose veins, skin damage due to varicose
veins or hidden varicose veins and venous leg ulcer. Because this survey relied on participant reports, we could
not confirm the diagnosis of CVD or use CEAP to categorize disease severity. In order to analyze CVD treatment
pathways in greater detail, additional sample populations were recruited from Brazil, France, Italy, Russia and Spain.
These populations were recruited using the same eligibility criteria as the general population; however, they were
not intended to be nationally representative.

Endpoints & outcome measurements
Prespecified endpoints of the study included the prevalence of CVD in the general population overall and in the
individual countries surveyed, determination of the profile of individuals with CVD, as well as disease characteristics
and treatment pathways.

The level of CVD severity was determined by the participants’ self-report of their perceived signs and symptoms
(Table 1). The frequency of CVD symptoms was categorized as rare, occasional, frequent, very frequent or constant
(Table 1). Respondents were classified as having normal weight (body mass index [BMI] <25 kg/m2), being
overweight (25–29 kg/m2) or being obese (>30 kg/m2).

In order to gain an understanding of treatment pathways, information was collected regarding the steps re-
spondents took to find information about CVD (online, or from friends/relatives, a pharmacist or healthcare
professionals) and any resultant interventions (nonpharmacological remedies, lifestyle changes, medicines or other
medical procedures [e.g., surgery or laser therapy]). A treatment step was defined as initiation of a new treatment,
with the duration of each step measured from the start of the treatment until it was stopped or modified by the
addition of a new therapy or switch to a different therapy. The number and duration of each step, as well as
participant satisfaction with treatment received during that step, were evaluated. A sequence of treatment steps over
time was defined as the treatment pathway. CVD therapies were classified into three categories: nonpharmacological
therapies and lifestyle changes, medicinal products and drugs, and interventions. Nonpharmacological therapies
and lifestyle changes included increased physical activity, massage, avoiding sitting or standing for prolonged pe-
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Table 1. Classification of chronic venous disease severity and frequency according to survey responses.
Classification Definitions

CVD severity

Low Presence of leg pain, or swollen or heavy legs with no visible symptoms, or the presence of telangiectasia

Moderate Presence of varicose veins, or swollen ankles (edema) due to varicose veins or hidden varicose veins

High Presence of skin damage due to varicose veins or hidden varicose veins, or venous ulcer

Frequency of CVD symptoms

Rare Once per year

Occasional 2–5-times per year

Frequent 6–12-times per year

Very frequent �12-times per year

Constant Present all the time

CVD: Chronic venous disease.

riods of time, compression stockings/elastic socks, cold showers, dietary changes (food/hydration, avoiding spicy
food), behavioral changes (improved posture and skin hygiene, avoiding carrying heavy objects), avoidance of
restrictive clothing (tight girdles or belts) or the stopping of certain drugs (hormones). Medicinal products and
drugs included creams, ointments and gels, oral venoactive drugs (VADs; in the form of tablets, oral solutions,
capsules, ampoules), food supplements, phytotherapy or homeopathy. Interventions included surgery (vein ligation
and stripping, microincision or ambulatory phlebectomy, bypass surgery), endovenous laser treatment or thermal
ablation, and sclerotherapy.

Ethics
Before starting the survey, participants were asked to consent to sharing some medical and health information about
themselves (see Supplementary Appendix for survey questions). If they did not consent, the survey was stopped.
Participants’ data were used in a general and anonymized manner for the purposes of this study only, and were not
provided to any third party. As this was not an investigation of clinical outcomes with any particular intervention,
neither Ethics Committee approval nor clinical trial registration was required.

Statistical methods
Harris Interactive analyzed the results of the survey. Descriptive statistics (i.e., totals, percentages, means and
standard deviations [SD]) were calculated for demographic and disease data. The prevalence of CVD was calculated
as the proportion of the overall population with symptoms of CVD as reported by survey participants.

Statistical comparisons were undertaken between a number of different groups of respondents, including be-
tween the CVD population and the general population, between the global CVD population and national CVD
populations, and between the global CVD population and subgroups of the CVD population (e.g., those who
consulted a physician, those who sought information by themselves, subgroups based on treatment steps). These
comparisons were made using two-sided z-tests, with a significance threshold of p < 0.05, using the Daisie software
(ADN SAS, Paris, France [15]). Missing values were excluded from the calculation. Analyses were not conducted on
groups with a sample size of <30 individuals. Data are available on request from Harris interactive.

Results
Prevalence of CVD
A total of 16,015 individuals were recruited into the general population of the study (Table 1); of these, 3530
individuals (22.0%) had self-reported CVD. The prevalence of CVD ranged from 14% in France to 37% in Russia.
In the remaining countries, the prevalence of CVD was approximately 18–25%: 25% in Romania, 24% in Italy,
21% in Czech Republic, 19% in Brazil, 19% in Spain and 18% in Hungary.

Profile of individuals with CVD
Compared with the general population, the cohort with CVD contained a significantly higher proportion of
females (66 vs 52%) and obese individuals (26 vs 19%), had a higher mean age (46.9 vs 44.9 years), had more
comorbidities on average (2.9 vs 1.3), and their jobs or other daily activities more often required standing (47 vs
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Table 2. Characteristics of individuals in the general population and those with chronic
venous disease.

General population
(n = 16,015), n (%)

CVD population
(n = 3530), n (%)

p-Value†

Sex:

Male 7714 (48) 1200 (34) �0.05

Female 8301 (52) 2330 (66) �0.05

Age (years):

Mean ± SD 44.9 ± 14.8 46.9 ± 13.4 �0.05

Median 44.8 47.3

Age categories:

18–40 years 6562 (41) 1199 (34) �0.05

41–60 years 6770 (42) 1761 (50) �0.05

�60 years 2683 (17) 570 (16) NS

BMI categories:

Normal (�25 kg/m2) 7675 (48) 1489 (42) �0.05

Overweight (25–29 kg/m2) 5334 (33) 1136 (32) NS

Obese (�30 kg/m2) 3006 (19) 905 (26) �0.05

Comorbidities:

Hypertension 3948 (25) 1309 (37) �0.05

Allergy 3762 (23) 1299 (37) �0.05

Hemorrhoidal disease 2407 (15) 977 (28) �0.05

Depression 2467 (15) 935 (26) �0.05

Diabetes 1357 (8) 413 (12) �0.05

Asthma 1114 (7) 349 (10) �0.05

Psoriasis 840 (5) 287 (8) �0.05

Cancer (of whatever organ) 278 (2) 69 (2) NS

Crohn’s disease 125 (1) 48 (1) NS

Hematologic disease/blood cancer 122 (1) 52 (1) NS

None of the above 5440 (34) 0 �0.05

Number of comorbidities:

Mean ± SD 1.3 ± 1.4 2.9 ± 1.6 �0.05

Median 0.52 2.06

History of pregnancy†,‡: 5660 (68) 1742 (75) �0.05

Physical activity:

Not regular§ 10,746 (67) 2364 (67) NS

Regular¶ 5269 (33) 1166 (33) NS

Standing during the day:

Yes# 6881 (43) 1653 (47) �0.05

No†† 9134 (57) 1877 (53) �0.05

Income:

Low 4118 (26) 825 (23) �0.05

Medium 6756 (42) 1460 (41) NS

High 5141 (32) 1245 (35) �0.05

†Z-test.
‡Denominator is the number of women (8301 in the general population and 2330 in the CVD population).
§Respondents indicated that they did not undertake regular physical exercise or exercised once or twice a week.
¶Respondents indicated that they exercised three- or four-times per week or did daily physical exercise.
#Respondents indicated that they had a job that required them to be constantly, almost constantly or frequently standing.
††Respondents indicated that they had a job that required them to be standing occasionally or rarely.
CVD: Chronic venous disease; NS: Not significant; SD: Standard deviation.
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Figure 1. The prevalence of symptoms at the onset of chronic venous disease.

43%) (Table 2). Comorbidities that occurred at a significantly higher prevalence in the CVD population than in
the general population included psoriasis (8 vs 5%), asthma (10 vs 7%), hemorrhoids (28 vs 15%), hypertension
(37 vs 25%), depression (26 vs 15%), allergy (37 vs 23%) and diabetes (12 vs 8%; all p < 0.05). In addition, the
proportion of women who had been pregnant was significantly higher among individuals with CVD than in the
general population (75 vs 68%; p < 0.05).

CVD characteristics
In most individuals with CVD, the disease was of low (46%) or medium (42%) severity, the symptoms appeared
rarely or occasionally (27%), frequently or very frequently (56%) or constantly (17%). Each episode commonly
lasted <1 week in most participants (57%) (Table 3). The duration of CVD was <1 year in 14%, 1–<5 years
in 50% and ≥5 years in 36% of individuals with CVD. Symptoms appeared regardless of the season in 57% of
individuals with CVD. In the rest, summer was the most common season during which CVD symptoms appeared
(29%). A family history of CVD was present in 73% of the CVD population.

Compared with the overall CVD population, low CVD severity was more common in Brazil and Russia,
while high severity was more common in Italy. The proportion of respondents with CVD who reported mostly
summertime symptoms was significantly higher in France (43%), Italy (42%), Spain (44%) and Brazil (36%) than
in the overall CVD population, whereas the occurrence of symptoms irrespective of season was significantly more
common in Russia (64%), Romania (64%), Hungary (66%) and Czech Republic (62%). A family history of CVD
was significantly more common in Russia (82%) and Italy (77%).

Treatment pathways
With enrichment of the CVD population, a total of 6152 individuals were included in the analysis of treatment
pathways. Of these, 4429 (72%) stated that their CVD diagnosis was confirmed by a healthcare professional (general
practitioner [GP]/family doctor [40%], vascular surgeon/angiologist [25%], another physician [7%], unknown
[10%], retail pharmacist [9%], physiotherapist [4%], gynecologist [2%], nurse [1%] or another paramedical
professional [1%]). At the time of CVD onset, the most common symptoms (Figure 1) were tiredness (51%),
heaviness (48%) and pain in the legs (42%), swollen legs (37%) and night cramps (28%).

Individuals with CVD (n = 6152) reported an average of 2.1 treatment steps. Overall, 63% stopped their
treatment after taking only one or two steps in the treatment pathway; 15% of participants took five steps
(Figure 2). Compared with the overall CVD population, participants from Brazil were more likely to take five or
more steps (15%), while those from France (7%) and Spain (10%) were less likely to do so.

The average time from the onset of CVD symptoms to step 1 was 1.0 year and the average time to step 5 was
5.5 years. During the first treatment step, 43% of all participants consulted a physician, 25% sought information by
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Figure 2. Treatment pathway.
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5% 4%

43%

Figure 3. The first step undertaken by participants with
chronic venous disease in their treatment pathway.

themselves, 15% asked relatives, friends or colleagues, 8% consulted a retail pharmacist, 5% consulted a paramedical
professional and 4% asked a consultant of a healthcare store or a seller in a specialized store for advice (Figure 3).
Differences were noted between countries, with respondents from France and Italy being more likely to consult a
physician (53 and 46%, respectively), and those from Brazil (28%), Russia (33%), Romania (33%) and Hungary
(33%) preferring to seek information themselves without help from anyone else.

At least 80% of respondents with CVD were advised to make lifestyle changes or use nonpharmacological
approaches at each step in the treatment pathway (Table 4). Among nonpharmacological therapies and lifestyle
changes, increased physical activity (32%), massage (31%), avoiding standing for prolonged periods of time (30%)
and compression stockings or elastic socks (28%) were the most frequently reported across all treatment steps
(Table 4). Medicinal product use was reported by 60–78% of participants at each treatment step, but most
commonly at step 1 (Table 4). Among medicinal products and drugs, creams, ointments and gels were used by
43% of respondents, oral VADs by 21% and food supplements by 15% of respondents. Treatment completion
rates were higher with oral VADs and food supplements than with creams (53, 56 and 33%, respectively).
Throughout steps 1–5, the median treatment durations were longer with oral VADs (5.08 weeks) than with food
supplements (3.65 weeks) or creams (3.76 weeks). Similar proportions of participants used creams, oral VADs, or
food supplements during the first (49, 48 and 51%, respectively) and second step (26, 27 and 28%, respectively).
The proportions of participants who used these therapies decreased during subsequent therapeutic steps. While
creams and oral VADs were frequently used together (43% and 44% of participants), users of creams or oral VADs
rarely added food supplements (5% and 6%). On the other hand, initial users of food supplements often added
creams or oral VADs (36% and 42%, respectively).

Of the 6152 individuals with CVD included in the treatment pathway analysis, 28% underwent Doppler
ultrasonography, while 62% did not and 10% did not know. The proportion of respondents who underwent
Doppler ultrasound was significantly higher in France (44%) and Italy (39%) than in the overall CVD population,
and significantly lower in Spain (20%), Russia (11%), Romania (21%) and Hungary (16%).
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Table 4. Use of medicinal and nonmedicinal interventions during the various steps† of chronic venous disease
treatment.
CVD therapy Step 1

(n = 4305),
n (%)

Step 2
(n = 2904),
n (%)

Step 3
(n = 1515),
n (%)

Step 4
(n = 840),
n (%)

Step 5
(n = 600),
n (%)

Nonmedical treatments and lifestyle changes: 3794 (88)‡ 2406 (83)‡ 1214 (80)‡ 691 (82) 491 (82)

Physical activity 1402 (33) 886 (31)‡ 503 (33) 296 (35) 200 (33)

Massage 1483 (34)‡ 822 (28)‡ 425 (28) 238 (28) 188 (31)

Avoid sitting or standing for prolonged periods of time 1372 (32)‡ 825 (28)‡ 426 (28) 244 (29) 170 (28)

Compression stockings/elastic socks 1291 (30)‡ 780 (27) 399 (26) 202 (24)‡ 131 (22)‡

Cold shower 1223 (28)‡ 641 (22)‡ 316 (21)‡ 173 (21)‡ 121 (20)‡

Diet (food/hydration, no spicy food) 962 (22) 716 (25) 379 (25) 191 (23) 145 (24)

Behavioral changes (posture, skin hygiene, avoid carrying heavy
objects)

735 (17) 528 (18) 266 (18) 153 (18) 109 (18)

Avoid wearing restrictive clothing (tight girdles or belts) 761 (18)‡ 428 (15) 207 (14)‡ 122 (15) 91 (15)

Stop certain drugs (i.e., hormonal treatment) 183 (4) 143 (5) 85 (6) 75 (9)‡ 49 (8)‡

Medicinal products and drugs: 3347 (78)‡ 1931 (66)‡ 974 (64)‡ 507 (60)‡ 365 (61)‡

Cream/ointment/gel 2106 (49)‡ 1124 (39)‡ 578 (38)‡ 302 (36)‡ 221 (37)‡

Oral venoactive drugs (tablets, oral solution, capsules, ampoules) 1050 (24)‡ 579 (20)‡ 291 (19)‡ 144 (17)‡ 101 (17)‡

Food supplements 698 (16)‡ 384 (13)‡ 207 (14) 114 (14) 80 (13)

Phytotherapy/homeopathy 344 (8) 233 (8) 113 (7) 60 (7) 44 (7)

Interventions 496 (12) 378 (13) 223 (15)‡ 128 (15)‡ 84 (14)

†A treatment step was defined as initiation of a new treatment and continued until the treatment was stopped or modified by the addition of a new therapy or switch to a
different therapy.
‡p � 0.05 vs total CVD population.
CVD: Chronic venous disease.

Across all steps, healthcare professionals were the most common source of information about CVD (46%)
(Figure 4). Four common treatment pathways were identified based on the person from whom respondents sought
help for their condition (Table 5). The characteristics of respondents who followed these pathways differed.
Compared with the overall CVD population, respondents who sought help from a physician were significantly
older, were more often overweight or obese, had significantly more comorbidities on average and were significantly
more likely to use medicinal products and drugs, and to undergo interventions (p < 0.05). On the other hand,
respondents who asked friends, relatives or colleagues for help were the youngest category on average. Those
who sought information on their own had the lowest mean number of comorbidities and were least likely to use
medicinal products or drugs, or to undergo interventions.

Discussion
This international online survey study highlights how common the signs and symptoms of CVD are in the general
population, as well as the variability of CVD management practices. Based on patient self-report, the estimated
prevalence of CVD symptoms in the general population was 22.0%. Individuals with CVD were generally older,
female and obese, and had more comorbidities than the general population. The proportion of women who had
been pregnant was also higher among those with CVD than in the general population. Most respondents had CVD
of mild or moderate severity and of more than 1 year’s duration. Approximately three-quarters had a family history
of CVD. Analysis of the CVD treatment pathway showed that tiredness, heaviness and pain in legs, swollen legs
and night cramps were the most common first symptoms of CVD. On average, the symptoms of CVD persisted for
1.0 year before respondents sought advice or treatment. Although consulting a physician was the single most popular
option, most respondents sought information elsewhere. Respondents who sought help from a physician were older,
more often overweight or obese, had more comorbidities and were more likely to use medicinal products and drugs
or undergo interventions. There were differences in the characteristics of respondents, CVD and treatment patterns
across the geographic regions studied, with Eastern European countries and Western European countries generally
clustering together.

In the past decade, several studies have been conducted to assess the prevalence of CVD [10–14]. These studies
reported widely different estimates ranging from 14.9% to 82.6% [10,14], likely due to the use of varying diagnostic
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Figure 4. Sources of information used by respondents with chronic venous disease.
GP: General practitioner.

criteria, target populations and methodologies [9]. The lowest estimate was reported in a study conducted in a random
sample of 1500 Greek citizens; however, this was the only study that did not use the CEAP classification [10]. Another
outlier was a study conducted in 3000 primary care patients in Pakistan, which reported a CVD prevalence of
34.8% [11]. This study also reported a higher prevalence of CVD in men (36.4%) than in women (33.0%) and
of C3 (36.7%) than symptomatic C0 (C0S) (14.6%), C1 (13.8%) and C2 (15.8%). Compared with other studies,
the sample population of this study was younger (mean age 39 years) and consisted mostly of males (52.6%).
Vein Consult and the study conducted by Vuylsteke and colleagues were most similar in terms of design [12,14].
Both used the CEAP classification and recruited adults who consulted a GP. Their sample populations consisted
mostly of females (68.4 and 67.5%, respectively) and had a similar mean age (50.6 and 53.4 years, respectively).
However, Vein Consult was an international study that recruited 91,545 patients from 20 countries in Europe,
Latin America, Middle East and South East Asia, while the study conducted by Vuylsteke and colleagues included
6009 patients from Belgium and Luxembourg. Unsurprisingly, these two studies reported broadly similar estimates
of CVD prevalence (82.6 and 75.6%, respectively). Although another study invited all residents of a rural Russian
community to participate, its sample population was close to those in the two studies described above (mean age
53.5 years, 63.0% female), and it reported an estimate that was similar (69.3%) [13].

The present study was conducted in a representative sample of the general population of eight countries located
in Europe and South America. As a result, the sample population had a similar number of males and females (48
and 52%, respectively) and was younger than the populations of most of the studies described above (mean age
44.9 years). It also did not use the CEAP classification. The estimate for the prevalence of CVD reported here
most resembles that reported in the study by Dimakakos and colleagues [10], which was also closest to it in terms of
design. Other studies described above enrolled populations that were older, had higher proportions of females and
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Table 5. Characteristics of respondents by treatment pathway.
Consulted a physician
(n = 2673), n (%)

Sought information on
his/her own
(n = 1508), n (%)

Asked relatives/
friends/colleagues for
advice (n = 923), n (%)

Consulted a retail
pharmacist
(n = 465), n (%)

Total
(n = 6152), n (%)

Country:

France 468 (18)† 154 (10)† 119 (13) 74 (16) 884 (14)

Italy 604 (23)† 257 (17)† 141 (15)† 154 (33)† 1302 (21)

Spain 402 (15) 178 (12)† 192 (21)† 67 (14) 959 (16)

Brazil 477 (18) 322 (21)† 200 (22)† 58 (12)† 1139 (19)

Russia 282 (11)† 265 (18)† 146 (16)† 32 (7)† 802 (13)

Romania 162 (6)† 140 (9)† 43 (5)† 50 (11)† 429 (7)

Hungary 127 (5) 93 (6)† 24 (3)† 9 (2)† 282 (5)

Czech Republic 151 (6) 99 (7) 58 (6) 21 (5) 355 (6)

Age (years), mean 47.3† 41.6† 38.0† 42.0† 43.5

Age categories:

18–40 years 903 (34)† 741 (49)† 565 (61)† 222 (48) 2758 (45)

41–60 years 1272 (48)† 631 (42) 317 (34)† 211 (45) 2647 (43)

�60 years 498 (19)† 136 (9)† 41 (4)† 32 (7)† 747 (12)

BMI categories:

Normal (�25 kg/m2) 1097 (41)† 759 (50)† 498 (54)† 254 (55)† 2917 (47)

Overweight (25–29 kg/m2) 871 (33)† 415 (28)† 250 (27)† 131 (28) 1836 (30)

Obese (�30 kg/m2) 705 (26)† 334 (22) 175 (19)† 80 (17)† 1399 (23)

Comorbidities:

Hypertension 814 (30)† 351 (23)† 182 (20)† 114 (25) 1603 (26)

Depression 578 (22)† 353 (23) 230 (25) 93 (20) 1426 (23)

Diabetes 273 (10)† 96 (6)† 43 (5)† 39 (8) 505 (8)

Mean number of comorbidities 2.4† 2.2† 2.3† 2.3 2.4

n=4904‡ n=1951‡ n=1240‡ n=888‡ n=10164‡

CVD therapy:

Nonmedical treatments and lifestyle
changes

4121 (84) 1621 (83)† 1046 (84) 762 (86) 8596 (85)

Medicinal products and drugs 3465 (71) 1268 (65)† 845 (68) 679 (76)† 7124 (70)

Interventions 857 (17)† 122 (6)† 88 (7)† 76 (9)† 1309 (13)

†p � 0.05 vs total CVD population.
‡N-value refers to the number of individuals who reported this step at any time during their treatment pathway, e.g. all respondents who consulted a physician during first,
second, third or later step in the treatment pathway.
CVD: Chronic venous disease.

were more likely to have other health problems as they were recruited by GPs. Therefore, these studies were more
likely to overestimate the prevalence of CVD in the general population.

There are several known risk factors for CVD, including genetic predisposition, age, female sex, obesity, pregnancy
and standing for prolonged periods of time [2]. In the present study, individuals with CVD were older and greater
proportions were female and obese than in the general population, confirming the importance of these risk factors
for CVD. CVD is a progressive condition and, if left untreated, is likely to increase in severity [9]. Among individuals
with up to C2 CVD included in the Bonn Vein Study, 32% of those who had saphenous reflux, and 20% of those
who did not, progressed to higher stages of CVD after 6 years [16].

Later stage CVD is associated with decreased quality of life and productivity, and represents a substantial burden
on healthcare systems [6–8]. Therefore, early intervention is likely to prevent or delay later stage complications in a
significant proportion of individuals with CVD. Despite this, there is some evidence that CVD is underdiagnosed
and undertreated, especially at lower severity levels. For example, only approximately one-quarter of C0S individuals
are considered to have CVD by their GPs [17]. In addition, only 13% of C0S individuals receive lifestyle advice and
8% are prescribed VADs [17]. The present study shows that individuals with mild or moderate symptoms of CVD
often do not consult a physician, but instead seek advice and help from other sources such as the internet or friends
and family. In addition, respondents waited on average 1.0 year from the occurrence of the first symptoms before
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seeking help. These findings support the notion that early-stage CVD may be underdiagnosed and undertreated.
Improving the awareness of the burden of CVD among the public and physicians may help address this problem,
particularly among high-risk individuals such as older people, women and those with a high BMI.

The strengths of the present study include the fact that it was conducted in a large and representative sample
of the general population and that it examined multiple demographic and clinical characteristics relevant to CVD.
One of the limitations of the present study is that it relied on respondents to provide accurate information. In cases
where respondents did not have an accurate recollection of past events, this could have affected the accuracy of the
findings. This limitation is common to studies that rely on participant-reported information. Another limitation
is the fact that the CVD diagnosis was based on signs and symptoms reported by the participants of the survey
and not verified by a physician. Signs and symptoms do not always correlate with CVD [18], so it is possible that
some of the signs and symptoms that the participants reported may have had a cause other than venous disease
(e.g., diabetes or hypertensive drugs causing edema, other skin inflammation causing pigmentation). In addition,
as a web-based survey, our research may be subject to selection bias, favoring individuals with the income and
education to participate in internet research.

Conclusion
This survey study conducted using a representative sample of the general population of eight countries found that
the prevalence of self-reported signs and symptoms of CVD is 22.0%. Individuals with these CVD symptoms tend
to be older, female and obese, and have more comorbidities than the general population. Most individuals with
CVD signs and symptoms do not seek help from a physician, and those who do, tend to have more severe disease.
The results of this study reinforce the need for greater awareness of CVD and its consequences in order to ensure
timely diagnosis and treatment.

Summary points

• Chronic venous disease (CVD) is a common and often painful condition, but little is known of how it is managed
in routine clinical practice.

• A large international web-based survey was undertaken of 16,015 adults in Brazil, Czech Republic, France,
Hungary, Italy, Romania, Russia and Spain between December 2017 and February 2018.

• Based on self-reported signs and symptoms, the estimated prevalence of CVD was 22%.
• Compared with the general population, individuals with CVD were generally older, female and obese, had more

comorbidities and more often had been pregnant.
• CVD was mostly mild or moderate in severity and of >1 year’s duration.
• Most participants with CVD had a family history of this disease.
• The most common initial symptoms were tiredness/heaviness/pain in legs, swollen legs and night cramps;

participants waited a mean of 1 year before seeking advice or treatment.
• Consulting a physician was the most common initial treatment option, but most respondents also sought

information elsewhere.
• Participants who consulted a physician were older, more often overweight/obese, had more comorbidities and

were more likely to use pharmacological therapies.
• Characteristics of participants with signs and symptoms of CVD and treatment patterns varied across countries.
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