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Abstract
The aim was to analyze the prevalence

and overlapping of chronic venous disor-
ders, restless legs syndrome, anxiety and
depressive conditions. There were 582 sub-
jects enroll; 450 (77.5%) women and 132
(22.5%) men (mean age 45.0). The exami-
nation included a physical exam with ultra-
sound scanning, restless legs syndrome
questionnaire, and the hospital anxiety and
depression scale (HADS). The prevalence
of chronic venous disorders was in 82.6%
subjects, restless legs syndrome - 13.9%,
anxiety - 28% and depression - 8.6%.
Chronic venous disorders were more fre-
quent in anxious patients (34%; P<0.05) vs
non-anxious (25%; P<0.05). Significant
interrelations between chronic venous disor-
ders and depression were not found
(P>0.05). Anxiety and depression were sig-
nificantly more frequent in patients with
restless leg syndrome (anxiety 54.3% vs
non-anxiety 23.8%, P<0.001; depression
24.7% vs non-depression 6%, P<0.001).
There were not relevant interrelations
between chronic venous disorders and rest-
less leg syndrome or anxiety/depression.
Anxiety and depressive were significantly
correlated with restless legs syndrome.

Introduction
Chronic venous disorders of the lower

extremities (CVDs) show wide incidence
which prevalence has been studied in recent
decades very deeply. Despite some dis-
agreements, most researchers consider that
CVDs can affect 20% of the entire adult
population.1-7 However, CVDs do not
always produce symptoms, and against this
background, any leg discomfort can be
caused and aggravated by mental disorders
(anxiety and depression, particularly) or
restless leg syndrome (RLS) which occur-
rence is prevalent globally too.8

The first description of restless legs
syndrome (RLS) was made by English
anatomist and physician Thomas Willis in
1685 and verified as a specific, widespread
and common condition occurring in general

population by Swedish neurologist Karl-
Axel Ekbom in 1946. RLS is systemized in
the International Statistical Classification of
Diseases and Related Health Problems
(ICD) under the code title G25.81 in the
block Other extrapyramidal and movement
disorders. According to epidemiological
studies, RLS or Willis-Ekbom disease
(WED) affects 3.9 to 15.0% of the adult
population.9 Women suffer twice as fre-
quently with that in men and the incidence
of RLS increases in its prevalence with
advancing age.10

Depression and anxiety are the most
common conditions for psychiatric consul-
tation in primary health care.11,12 These con-
ditions can become chronic or recurrent
troubling a patient’s activities of daily liv-
ing. Anxiety disorders are the most frequent
class of mental disorders and occur in 20%
of the adult population.11 Depressive disor-
ders are seemed to be a leading cause of dis-
ability in the XXI century. They affect 3%
of the world population (216 million peo-
ple) approximately.12 The prevalence of
those conditions is higher in developed
countries (15%) than in developing ones
(11%).13 In over half of cases, depressive
disorder accompanies pathological anxi-
ety.14 And there are many patients with a
combination of the two, or even three
described types of disorders, which
inevitably impact on the clinical picture in
such patients. But, the situation of overlap-
ping complaints on any leg discomfort with
visible varicose veins induces physicians of
different specialities to ping-pong these
patients to vascular surgeons or phlebolo-
gists. As a rule, they do not have the profes-
sional skills of psychiatric differential
exclusion and often are not informed in a
possible cause of patient complaints due to
mental disorders or RLS. As a result, the
patient could receive the wrong treatment,
which can exacerbate the symptoms. Taking
into consideration the fact that symptoms of
mental disorders and RLS were found in a
high number of patients, it is interesting to
study its prevalence and compatibility with
CVDs. So the study aimed to analyze preva-
lence and overlapping of chronic venous
disorders, restless legs syndrome, anxiety
and depressive conditions in a sample of the
working-age population.

Materials and methods
Participants

A total of five hundred and eighty-two
(582) office employees in Moscow who
voluntarily accepted to participate were
included in the study. There were 450

(77.5%) women and 132 (22.5%) men at
the age of 18 to 85 years (mean age was
45.0 years). The subjects were enrolled in
the study between January 2018 and
November 2018. The exclusion criteria
were pregnancy, anaemia, rheumatic condi-
tions, diabetes, peripheral arterial disease,
neuropathies, heart failure, and psychiatric
medications intake. The research intended
to analyze the prevalence and possible inter-
relations of CVDs with RLS, anxiety and
depressive conditions in a sample of includ-
ed office employees.

Interventions
All patients gave demographic data

(i.e., gender, age) and detailed medical his-
tory. The examination was conducted in the
workplace directly during the first half of
the day and included a physical exam with
simultaneous ultrasound scanning of the
lower extremity veins to analyze the extent
of venous disorder. The data were collected
in a particular form. Pulsed colour flow
Duplex ultrasonography was performed
with a 4.0-13.0 MHz frequency linear probe
(Ultrasound Logic V2 “General Electric”,
USA). The details of the normal and reflux-
ing veins were documented, and the vein
reflux was defined in the case of reverse
blood flow in the vein more than 0.5 sec-
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onds on calf muscle augmentation.
To assess the severity of CVDs signs

and symptoms in the enrolled set, “C” clin-
ical class of the clinical, etiological,
anatomical and pathological (CEAP) classi-
fication was established by the researcher.
“C” values   were assigned to each patient in
the isolated lower extremity due to the clin-
ical category of the CEAP classification.
We used the term chronic venous disorders
of the lower extremities (CVDs) for all
types of anatomical and functional abnor-
malities of the leg venous system according
to the C0-C6 classes of CEAP classifica-
tion. The term chronic diseases of the veins
of the lower extremities (CVD) were
applied to C2-C6 clinical classes only. 

All patients completed an RLS symp-
tom questionnaire, explicitly addressing the
five Essential Diagnostic Criteria of RLS by
2012 Revised IRLSSG Diagnostic Criteria
for RLS.15 The diagnosis of RLS had to
meet all Essential Diagnostic Criteria. The
Essential Diagnostic Criteria of RLS
defined by the IRLSSG consensus include
the five clinical diagnostic features:16 i) an
urge to move the legs usually but not always
accompanied by or felt to be caused by
uncomfortable and unpleasant sensations in
the legs; ii) the urge to move the legs and
any accompanying unpleasant sensations
begin or worsen during periods of rest or
inactivity such as lying down or sitting; iii)
the urge to move the legs and any accompa-
nying unpleasant sensations are partially or
relieved by movement, such as walking or
stretching, at least as long as the activity
continues; iv) the urge to move the legs and
any accompanying unpleasant sensations
during rest or inactivity only occur or are
worse in the evening or night than during
the day; v) the occurrence of the above fea-
tures is not solely accounted for as symp-
toms primary to another medical or a
behavioral condition (e.g., myalgia, venous

stasis, leg edema, arthritis, leg cramps, posi-
tional discomfort, habitual foot tapping).

Unfortunately, the translation of this
Essential Diagnostic Criteria to Russian is
not validated yet. An assessment was per-
formed by dichotomous choice to make the
diagnosis of RLS definitive: the presence of
RLS (+) or the absence of RLS (–). 

Evaluation of the anxiety and depres-
sion degree was carried out by the Hospital
Anxiety and Depression Scale (HADS).17 It
is a frequently used self-rating scale devel-
oped to assess psychological distress in
non-psychiatric patients which has been
validated in Russia18 and commonly used in
Russian studies.19 It composes of two sub-
scales, Anxiety, and Depression. We felt
that too much detailed gradation of anxiety
and depression would not allow us to detect
its effect on the CVDs symptoms statistical-
ly. Therefore, a dichotomous choice to
HADS results was also used: 0 to 7 points -
the absence of depression/anxiety; over 8
points - the presence of anxiety/depression. 

All questionnaires were used in a clinic
setting before the exam. Questionnaires
spent 30 min to fill as usual. Patients did not
get any instructions in regards to how to fill
but were given the standard notes and the
possibility to put questions. As soon as
completed, all questionnaires were checked
and analyzed.

Statistical analysis
All the results are shown as percentages

and mean standard deviation. Statistics
fourfold tables with nonparametric statisti-
cal criteria were used to assess the statistical
significance of the difference between the
obtained qualitative characteristics. The
minimum value of the expected phe-
nomenon (EF) from four was determined.
The Fisher’s exact test was used for com-
parison if the minimum value of the EF was
less than 5; the Pearson’s chi-square test

with Yates’ correction for continuity was
used if the minimum value of EF was in the
interval from 5 to 10; Pearson’s test was
used if the minimum value of EF was more
than 10. The odds ratio (OR) was used to
quantify the significant difference. Also, the
upper and lower limits of the 95% confi-
dence interval (CI) were calculated.
Absolute and relative values of symptomat-
ic patients are presented in the tables below. 

Results
Careful data analysis has shown

remarkable results. The distribution of the
examined office employees by the gender
and clinical class of CEAP classification is
shown in Table 1. 

The absence of visible or palpable signs
of venous disease (C0 class) was observed
in men more frequently (31.1% in men vs
13.3 % in women; P<0.001). Telangiectasia
and reticular veins (C1 class) are more com-
mon in women statistically (64.0 % in
women vs 37.1 % in men; P<0.001). There
were not any significant gender differences
in the frequency of CVD (C2, C3, C4a+4b,
C5, C6 clinical classes; P>0.05).

The presence of RLS symptoms,
according to the questionnaire, was estab-
lished in 81 patients (13.9%). The combina-
tion of these symptoms with CVDs signs
(clinical classes by CEAP classification) at
the same individual is presented in Table 2. 

Interestingly, an increase of the CVDs
clinical class according to the CEAP classi-
fication followed with a decrease in the pro-
portion of RLS symptoms (P>0.05).
Against this background, we additionally
performed a statistical evaluation of interre-
lations between the presence of CVDs
symptoms and RLS according to the ques-
tionnaire. As shown in Table 3, there was no

Table 1. Patient’s disposition according to chronic venous disorders’ clinical class.

Clinical class (C)   Men               Women          Total                                     R
                                               n                    %                        n                 %                     n                 %                     (OR 95% CI)*

0 (no visible or palpable               41                        31.1                            60                    13.3                        101                   17.4              P<0.001 (2.929; 1.852 –4.630)
signs of venous disease)                
1 (telangiectasies,                          49                        37.1                           288                   64.0                        337                   57.9              P<0.001 (0.332; 0.222 –0.496)
reticular veins)                                  
2 (varicose veins)                           21                        15.9                            65                    14.4                         86                    14.8                                  P>0.05
3 (edema)                                         12                         9.1                              32                      7.                           44                     7.6                                          
4a + 4b (skin changes)                   2                          1.5                               1                      0.2                           3                      0.5                                          
5 (healed venous ulcer)                 1                          0.8                               1                      0.2                           2                      0.3                                          
6 (active venous ulcer)                   6                          4.5                               3                      0.7                           9                      1.5                                          
Total                                                   132                       100                            450                   100                         582                    100                                         
*Between male and female.
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significant difference between CVDs symp-
toms in groups with and without RLS
(P>0.05). Hereafter, we analyzed signifi-
cant interrelations between signs of the
CVDs and status of anxiety and depression
by the HADS scale (Table 4). 

As shown in the table, interrelations
were not found (P>0.05). With this context,
as in the case of RLS, we also performed a
statistical analysis of interrelations between
CVDs symptoms and anxiety/depression
according to the HADS scale (Table 5). 

Symptoms of CVDs (according to
CEAP classification) were significantly
more frequent in anxious patients (34%;

P<0.05) vs non-anxious patients (25%;
P<0.05). Significant interrelations between
CVDs symptoms and depression were not
found (P>0.05).

Finally, we performed a statistical anal-
ysis of interrelations between RLS symp-
toms (according to the questionnaire) and
anxiety/depression status (Table 6). 

Anxiety and depression were signifi-
cantly more frequent in patients with RLS
symptoms (according to the questionnaire)
than in patients without RLS symptoms
(54.3% in anxiety patients with RLS symp-
toms vs 23.8% in anxiety patients without
RLS symptoms, P<0.001; 24.7% in depres-

sive patients with RLS vs 6% in depressive
patients without RLS, P<0.001).

A clinical evaluation summary of all
possible logical relations in the study is
shown in the Venn diagram (Figure 1). 

Thus, there is a mosaic pattern of
venous, neurological and mental disorders
among the office employees. All of those
disorders were found in 39 (6.7%) of the
examined subjects simultaneously. The
absence of the above-mentioned clinical
features was in one-third of the tested sub-
jects (n=184). A high frequency (30%) of
anxiety and depressive disorders were
observed.

Table 2. Chronic venous disorders’ clinical class in patients with restless legs syndrome.

Clinical class (C)               n            RLS +                   RLS–                                                   R
                                                                            n                       %                            n                         %                             (OR 95% CI)*

C0-C1                                             438                                     66                            81.5                                 372                             74.3                                             P>0.05
C2-C3                                             150                                     12                            14.8                                 118                             23.6                                                   
C4-C6                                              14                                       3                              3.7                                   11                               2.2                                                    
Total                                              582                                     81                           100.0                                501                            100.0                                                  
*Between patients with RLS (RLS+) and without it (RLS–).

Table 3. Chronic venous disorders symptoms in patients with restless legs syndrome.

CVDs symptoms                           n  RLS +                   RLS–                                                   R
                                                                            n                       %                            n                         %                             (OR 95% CI)*

A - without symptoms (CEAP)             388                        53                            65.4                                 335                             66.9                                             P>0.05
S - with symptoms (CEAP)                   194                        28                            34.6                                 166                             33.1                                             P>0.05
Total                                                           582                        81                            100                                 501                              100                                                    
*Between patients with RLS (RLS+) and without it (RLS–).

Table 4. Chronic venous disorders clinical class in anxiety and depression groups.

Clinical class (C)     n Group A      Group B                    p                n Group C   Group D                R
                                   No anxiety   anxiety                 (OR 95%          No Depression Depression     (OR 95%
                                   (n=419)    (n=163)                CI)**              (n=532)  (n=50)            CI)**
                                              n                    %            n               %                                                   n              %          n            %                

C0-C1                               438          314                      74.9            124                76.1               p> 0.05             438              403               75.8           35              70.0             P>0.05
C2-C3                               133           98                       23.4             35                 21.5               p> 0.05             133              118               22.2           15              30.0             P>0.05
C4-C6                                11             7                         1.7               4                   2.5                p> 0.05              11                 11                 2.1             0                0.0              P>0.05
Total                                 582          419                     100.0           163               100.0                                        582              532              100.0          50            100.0                  
*Between A and B groups; **between C and D groups.

Table 5. Chronic venous disorders symptoms in anxiety and depression groups.

Presence of anxiety            n A - CVDs symptoms - S - CVDs symptoms +             R (OR 95% CI) *
and depression                                               n                                    %                                  n                              %                          

No anxiety                                      419                            291                                           75.0                                        128                                   66.0       P<0.05 (1.547; 1.063-2.252)
Anxiety                                            163                             97                                            25.0                                         66                                    34.0                                
Total                                                 582                            388                                            100                                         194                                    100                                
No depression                              532                            350                                           90.2                                        182                                   93.8                          P>0.05
Depression                                     50                               38                                             9.8                                          12                                     6.3                                 
Total                                                 582                            388                                            100                                         194                                    100                                
*Between patients with (+) and without (-) CVDs symptoms (according to CEAP classification).

[page 8]                                                            [Veins and Lymphatics 2020; 9:8672]

Non
-co

mmerc
ial

 us
e o

nly



                                                                                                                    Article

                                       [Veins and Lymphatics 2020; 9:8672]                                                           [page 9]

Discussion
In recent work, E.I. Seliverstov et al.20

provide good critical analysis of the previ-
ous epidemiological studies of CVDs.
Studies with nonrandom samples take in
fair criticism. Accordingly, the results of
such studies cannot be extrapolated to the
general population. We are aware of the
biased sample of our research.

Nevertheless, E.I. Seliverstov et al.20

point out that ...knowledge of the prevalence
of CVD in the Russian population is impor-
tant not only from an academic point of
view but also is significant for planning and
solving the healthcare organization tasks. It
is essential to recall that for resolving these
tasks, and it is crucial to segment possible
recipients of appropriate medical care and
develop special programs for each group of
patients. Our study was conducted for the
segment of the working population
in Moscow, and its results can be extrapo-
lated to the entire part. We also realize that
we used an unvalidated RLS questionnaire
in Russia.21 Nevertheless, taking into
account the lack of validated RLS question-
naires in Russian, we took this step, know-
ing that our study results could be reason-
ably criticized.

Our study demonstrates the high preva-
lence of CVDs that has reached 82.6%. This
value comes close to 83.6% in the Vein
Consult study that also explored the preva-
lence of CVDs in 20 countries.7 The
absence of vein disorders symptoms by
clinical examination was revealed in 101
people (17.3%), which is very similar to the
data of the most extensive phlebological
study conducted in 53 Italian cities and
involving more than 15,000 people
(20.9%).23 C2 clinical class was found in
14.8% of patients. However, it was slightly
lower than in the Russian population study
(19.3%).22 In general, C3-C6 clinical class-
es, i.e. advance and complicated forms of

CVD were met in 9.9% of cases. It slightly
differs from the same study (7.4%).22

However, this is more than half lower than
23.2% obtained in Italy.23 Indeed, such a
difference requires further investigations.

According to the World Health
Organization (WHO), about 50% of the
world’s population faced up with mental
disorders intra vitam. Depression and anxi-
ety disorders take leading positions among
them.24 In our work, an increased level of
anxiety was detected in 163 (28%) of the
examined subjects. Signs of depression
were rarely detected - in 50 (8.6%) subjects.

By comparison with the results obtained in
the well-planned 12-month observational
study conducted in the United States, our
data was close to the American one: anxiety
was diagnosed in 18.1% of cases, while
depression was diagnosed in 9.5% cases.25

Meanwhile, such a difference between data
should not be a surprise: anxious and
depressive disorders can appear and disap-
pear for many reasons - from a social and
cultural environment to fiscal health.13

Population studies show that the preva-
lence of RLS is 5-15%.9 However, there is
an opinion that these data are overstated

Table 6. Anxiety/depression status in patients with restless legs syndrome.

Hospital anxiety and depression          n RLS+ (n=81) RLS– (n=501)            R (OR 95% CI) *
scale (HADS)                                                             n                           %                           n                            %

Depression assessment

No depression                                                       532                    61                                 75.3                               471                                94.0     P<0.001 (1.94; 1.04-3.63)
Depression                                                              50                     20                                 24.7                                30                                    6                              
Total                                                                          582                    81                                 100                                501                                 100                            

Anxiety assessment

No anxiety                                                               419                    37                                 45.7                               382                                76.2  P<0.001 (0.262; 0.162-0.425)
Anxiety                                                                     163                    44                                 54.3                               119                                23.8                            
Total                                                                          582                    81                                 100                                501                                 100                            
*Between patients with RLS (RLS+) and without it (RLS–).

Figure 1. Chronic venous disorders symptoms (CVDs), restless legs syndrome (RLS), anx-
iety (Anx) and depression disorders (DD) interrelations.Non
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because most epidemiological studies were
conducted using questionnaires.26 In our
work, RLS occurred in 14% of the subjects.
We understand that the questionnaire appli-
ance (especially unvalidated in Russia)
could also affect the results and slightly
confound it.

The occurrence of depression and anxi-
ety disorders in patients with CVDs has not
understood well due to the small number of
studies. It should also be noted a signifi-
cantly higher rate of anxiety and depressive
disorders among comorbid mental disorders
in patients with RLS. Fink P et al. (2004)
recorded manifestations of depression in
11% of patients with RLS.26 According to
Hochang et al.,27 19.5% of patients with
RLS had a depressive state, and 16.7% had
panic disorders. Hornyak28 believe that RLS
can cause secondary depressive symptoms
due to prolonged sleep disorders. In our
study, depression was statistically more fre-
quent in patients with RLS. Anxiety disor-
ders are also significantly associated with
RLS (54.3% with RLS vs 23.8% without
RLS). These data fully correspond to the
results (21.1% of depressive and anxiety
disorders with RLS and 4.5% - without
RLS) in a large study (3481 subjects) per-
formed in the USA (in Baltimore).29

Сuriously, Kanter et al. found the inter-
relation of reflux and RLS manifested in the
improvement of RLS symptoms after scle-
rotherapy.30 Further investigators outlined
these interrelations in RLS patients with
primary and recurrent varicose veins.31,32

Eliminating of superficial venous reflux has
been demonstrated to reduce RLS symp-
toms.33

The interrelations between CVDs, anxi-
ety/depression, and RLS during our study
showed that 39 of the enrolled subjects had
all three of the disorders. High frequency of
anxiety and depressive disorders was noted,
and their combinations with CVDs in 39
people (6.7% of all subjects) was observed.
This fact is alarming that patients’ com-
plaints sometimes have a psychogenic
(rather than venous or any other) nature. It
must be emphasized that among the patients
with the lack of CVDs symptoms or with
telangiectasies and reticular veins only, a
significant part of complaints has a non-
venous origin. Also, 32% of the surveyed
subjects did not have any venous, mental or
neurologic signs and symptoms.

Conclusions
Thus, the prevalence of CVDs in our

study corresponds to other epidemiologic
data and comprises 82.6% for C1-C6 clini-

cal classes. Anxiety was found in 163 sub-
jects (28%), and depression was detected in
50 subjects (8.6%). RLS was identified in
81 (14%) of the surveyed subjects accord-
ing to the questionnaire. About one in four
of the studied subjects with CVDs symp-
toms showed a combination of RLS and
mental disorders. It was not realistic to
reveal the interrelations between CEAP
clinical class and RLS as the same as with
the presence and level of mental disorders.
Also, there was no correlation between the
CVDs symptoms in patients with and with-
out RLS. Significant interrelations between
RLS and depressive disorders were
revealed: depression in patients with RLS
occurred four times more often than in the
cases of RLS absence. Approximately one-
third of the subjects did not have any
venous, mental or neurologic signs and
symptoms.

Nevertheless, we consider that evalua-
tion of RLS, anxiety and depression symp-
toms in CVDs patients can be utilized and
optionally helpful to recognize management
strategies of these comorbid conditions. By
the way, CVDs, RLS, anxiety, and depres-
sion can be managed well, and a multi-dis-
ciplinary approach to those patients is sug-
gested from the above reasoning.
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