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Aim. The aim of this cross-sectional prospective study was investigate whether there is a correlation between age,
BMI and severity of chronic venous disease (CVD), evaluated clinically (CEAP classification) and anatomically (ex-
tent of the epifascial venous reflux).

Methods. 213 patients, 65 males (30.5%, mean age 45.1£13.9 years) and 148 females (69.5%, mean age 47.5£13.5
years) were divided into three age categories: 18-40 years (40.8%), 41-74 years (56.3%) and >75years (2.8%). BMI
was classified as normal weight (18.5 - <25 kg/m?), overweight (25 - <30 kg/m?) and obesity (>30 kg/m?). Clinical
examination of the lower limbs assessed presence and severity of venous signs as included in the CEAP classifica-
tion. BMI was calculated. Anatomical extent of CVD was described as the number of segments of the superficial and
perforating veins with documented reflux by duplex imaging.

Results. Median age increased the number of insufficient venous segments (1 insufficient venous segment - median
age 41.0 years, 5 insufficient venous segments - median age 51.0 years). The frequency of reflux in the superficial and
perforating veins significantly increased with age (p<0.05). A statistically significan correlation was also found between
age and the CEAP classification (p<0.01). This was more significant than the correlation between age and number
of insufficient venous segments. In the whole group and in women the Spearman’s correlation analysis revealed only
a weak positive correlation between BMI and reflux in the superficial veins (r=0.145 respectively r=0.264) (p<0.05).
No correlation was found in men (r=0.091). Weak positive correlation between BMI and stage of venous insufficiency
(CEAP classification) was demonstrated for the whole group of patients (r=0.229, p<0.01), for women (r=0.293,
p<0.05) and for men (r=0.245, p<0.01). Multiple linear regression showed age (p<0.0001) and BMI (p=0.049) as
significant predictors of clinical grade according to the CEAP classification and the CEAP clinical class (p<0.0001)
as a significant predictor of extent of the epifascial venous reflux.

Conclusions. The study confirmed the relationship between age, clinical (CEAP clinical class) and pathophysi-
ological (extent of the venous reflux) severity of CVD. Older age means an increased number of insufficient venous
segments and increased risk of the clinical progression of CVD from varicose veins to chronic venous insufficiency
(C,-C,, trophic skin changes and venous ulcers). Our results support the BMI, in term of frequency of venous reflux,
as a risk factor in the whole group of patients but only in women but not in men. Multiple linear regression showed
BMI together with age as significant predictors of clinical grade of CVD (p<0.05) according to the CEAP classifica-
tion. As regards the influence of BMI on clinical severity/grade of CVD (CEAP), the results of our study support
BMI as an important risk factor.

INTRODUCTION studies have found increased the risk of varicose veins in
overweight and obesity*®° but not other studies®’. In ad-

Chronic venous disease (CVD) is one of the most  dition, some studies have found different risk for women

common disorders in European countries. The cross-sec-
tional Edinburgh Vein Study found that telangiectases and
reticular veins were each present in approximately 80% of
men and 85% of women!. Risk factors for CVD include
heredity, age, female sex, obesity, pregnancy, prolonged
standing and greater height>. Age and obesity have been
also described to promote varicosity'>.

Age was the most important risk factor for varicose
veins (C -C,, according to the CEAP) and chronic venous
insufficiency (C,-C,, according to the CEAP) in all re-
cent studies®. The role of obesity was controversial. Some

and for men. These studies showed a positive associa-
tion of increased Body Mass Index (BMI) with varicose
veins in women*® or only in postmenopausal women'”
but not in men. For this reason, our study focused on
age as one of the main risk factors and on BMI as one of
the controversial risk factors for CVD. With increasing
risk (older age and increasing BMI) we can assume more
severe manifestation of CVD. A significant risk factor
should be meet this criterion.

The aim of our study was to determine wheter there is
a statistical significant correlation between age, BMI and
severity of primary chronic venous disease.
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MATERIALS AND METHODS

This cross-sectional prospective study was conducted
in patients who presented to the vascular department with
signs and symptoms of chronic venous disease classified
as primary with undetermined cause (Ep, according to
the CEAP) (ref.'1?). Clinical examination of the lower
limbs assessed the presence and severity/grade of venous
signs as included in the CEAP classification and was
performed while the patients were standing. The height
and weight of patients were obtained and the BMI was
calculated. Anatomical extent of reflux in the lower limbs
(P, according to the CEAP) (ref.""'?) was described as
the number of segments of the superficial and perforat-
ing veins with documented reflux by duplex evaluation
(Table 1). The severity of CVD was graduated based on
the clinical CEAP classification (C -C,) and according
to the number of insufficient anatomical venous segments
of the lower limb (1-6 anatomical segments, according to
the CEAP) (ref.!"1?).

Patients

The subjects studied were: 213 patients, 65 males
(30.5%, mean age 45.1+13.9 years) and 148 females
(69.5%, mean age 47.5+13.5 years). Patients were divid-
ed into three age categories: 18-40 years (40.8%), 41-74
years (56.3%) and >75years (2.8%). BMI was classified
as: normal weight (18.5 - <25 kg/m?), overweight (25 -
<30 kg/m?) and obesity (>30 kg/m?) (WHO, 2004) (ref.”®).

Statistics
Statistical analysis was performed using the version of
the SPSS 15.0 software (SPSS Inc., Chicago, USA). To
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Table 1. Anatomical segments of the superficial and
perforating veins according to CEAP classification
(Consensus statement, 1995, 2004) (ref.!*!2).

Telangiectases/reticular veins

Great saphenous vein above knee

Great saphenous vein below knee

Short saphenous vein

Non-saphenous vein

Perforating veins on the thigh and/or calf

RESULTS

Men in studied group were younger than women
(mean age 45.1£13.9 years vs 47.5+13.5 years) and had
significantly higher BMI (men: mean BMI 26.9+3.3
kg/m?, women: mean BMI 25.1+4.1 kg/m?). Mean BMI
value in the whole group (25.6 kg/m?), men (26.9 kg/m?)
and women (25.1 kg/m?) were overweight in the band
(Table 2). The most frequent CEAP clinical classes were
C, - varicose veins (113 legs, 53.1%) and C, - telangiectas-
es or reticular veins or varicose veins with moderate to
severe oedema (51 legs, 23.9%) (Table 3, left). 8% patients
had only 1 insufficient anatomical venous segment, 92%
patients have >2 insufficient segments, 68.5% patients
have >3 insufficient segments, 22% patients have >4 in-
sufficient segments and 4.2% patients have 5 insufficient
venous segments (Table 3, right).

. , Table 2. BMI.
assess the dependence, the non parametric Spearman’s
correlation analysis was used. Groups of patients by age BMI (kg/m?)
and BMI categories were compared for number of insuf- :
ficient venous segments using the Kruskal-Wallis’s test. min. max. mean SD
In the case of significant result of the Kruskal-Wallis test,
+
two sets of results were compared by the Mann-Whitney Men 18.0 379 26.9 33
test with significance corrected according to Bonferroni.
Normality of data was verified using the Shapiro-Wilk’s Women 18.0 37.6 25.1 4.1
te.sjt. Values of p<0.05 were taken to be statistically sig- All patients 18.0 379 5.6 +4.0
nificant.
Table 3. Distribution of patients according to the clinical CEAP classification and the number
of insufficient venous segments.
The number
CEAP Frequenc Percentage of insuff. venous Frequenc Percentage
classification q y £ ’ q y £
segments

Cl 29 13.6 1 17 8.0

C2 113 53.1 2 67 31.5

C3 51 23.9 3 82 38.5

C4 15 7.0 4 38 17.8

C5 1 0.5 5 9 4.2

C6 4 1.9 6 0 0

Total 213 100.0 213 100.0
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1. Age and severity of chronic venous disease

Relationship between the number of insufficient
venous segments and age characteristics of patients in
our group is shown in Table 4. In this table the more
venous segments with reflux means the higher median
age. Median age for 1 insufficient venous segment is 41.0
years, for 5 insufficient venous segments 51.0 years.

Spearman’s correlation analysis showed significant
positive correlation between age and extent of reflux in the
superficial and perforating venous segments. Significantly
more insufficient venous segments was found in patients
aged >75 years (mean 3.5+0.55 insuff. segments) compare
with patients aged <40 years (mean 2.63% 0.92 insuff.
segments) (p=0.049). The number of insufficient venous
segments increased with age (Fig. 1).

Statistically significant correlation was also found be-
tween age and the clinical CEAP classification. When we
checked the relationship between age and the number of
insufficient venous segments, age and BMI, age and the
CEAP clinical class of venous disease, Spearman’s cor-
relation analysis showed the strongest correlation between
age and CEAP clinical class (correlation coefficient:
r=0.379) (p<0.01). This correlation was more significant
than the correlation between age and number of insuf-
ficient venous segments.

2. BMI and severity of chronic venous disease

In the whole group of patients and in women the
Spearman’s correlation analysis revealed a weak positive
correlation between BMI and reflux in superficial veins
(r=0.145 respectively r=0.264) (p<0.05). No correlation
was found in men (r=0.091). Kruskal-Wallis test showed
no significant difference in the number of insufficient
venous segments depending on the categorization of BMI
(p=0.290). Frequency of venous reflux did not increase
with BMI (Fig. 2). Weak positive correlation between
BMI and clinical stage of venous insufficiency accord-
ing to the CEAP classification was demonstrated for the
whole group of patients (r=0.229, p<0.01), for women
(r=0.293, p<0.05) and for men (r=0.245, p<0.01).
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The number of insufficient
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Fig. 1. Distribution of the number of insufficient venous
segments depending on three age categories.
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Fig. 2. Distribution of the number of insufficient venous
segments depending on BMI in the whole group
of patients.

Table 4. Age characteristics of patients according to the number of insufficient venous segments.

Number of insuff. Number Age characteristics (years)

venous segments of patients minimum maximum median SD
1 17 18 70 41.0 13.0
2 67 24 73 41.0 12.2
3 82 21 82 44.0 13.9
4 38 26 78 50.5 14.9
5 9 33 70 51.0 12.5

SD - Standard deviation
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In multiple linear regression to predict the clinical se-
verity/grade of chronic venous disease according to the
CEAP classification, we used as the independent param-
eters age and BMI. Significant predictors of clinical sever-
ity/grade were both: age (p<0.0001) and BMI (p<0.049).

In multiple linear regression to predict the number
of insufficient anatomical venous segments of the lower
limb we used as the independent parameters age, BMI
and CEAP clinical class. Significant predictor of extent
of the epifascial venous reflux was only the CEAP clinical
class (p<0.0001).

DISCUSSION

This study was designed to investigate whether there
is a correlation between age, BMI and severity of primary
chronic venous disease, evaluated clinically (CEAP classi-
fication) and anatomically (extent of the epifascial venous
reflux assessed by ultrasound).

Age is a well-known risk factor for development of
CVD. Age was recognised as the most important risk in
early epidemiologic studies and also in recent epidemio-
logic studies, incorporated the CEAP classification, clini-
cal and duplex evaluation into the study design®’. Older
cross sectional studies have been based on self-assessed
diagnosis and the clinical classification of the varicose
veins has not been adapted to the CEAP classification,
which is now recommended. The proportion of disease
risk attributable to age and sex, the two main risk factors
for CVD was estimated as 10.7% (ref.*). Age is not associ-
ated only with formation (primary cause?) but also with
progression of CVD. Age together with varicose veins and
pitting oedema are considered the most important risk for
trophic skin changes®.

We showed a significant positive correlation between
age and number of insufficient venous segments (p<0.05).
Median age increased the number of insufficient venous
segments. Age was also very significant predictor of clini-
cal grade of CVD, according to the CEAP classification
(p<0.0001). According to some studies, the presence
of epifascial venous reflux correlates positively with in-
creasing CEAP grade of visible disease (p<0.0001) for
all superficial venous segments'. Our results support
these findings because a very significant predictor of the
extent of the epifascial venous reflux was CEAP clini-
cal class (p<0.0001). It means that clinical progression
of chronic venous disease (CEAP) is accompanied by
progression of reflux in the superficial veins and both
clinical progression and progression of superficial venous
reflux significantly correlate with age. Thus, this study
confirmed the relationship between age and severity of
chronic venous disease, both from the pathophysiologi-
cal and clinical point of view. Older age means increased
number of insufficient venous segments, increased CEAP
grade of visible disease and increased risk of the clinical
progression from varicose veins to chronic venous insuf-
ficiency (C-C,, trophic skin changes and venous ulcers).

The evidence on BMI for CVD was inconclusive.
Obesity has been suggested as a risk factor in women, but
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apears to be an aggravating factor rather then a primary
cause!. According to some recent works the frequency
of both, visible and functional venous disease, increase
with BMI" and overweight is a risk factor for increased
prevalence of skin changes and venous ulcer'¢. We found a
positive correlation between increased BMI and frequency
of venous reflux and between increased BMI and clinical
severity/grade of CVD, according to the CEAP classifica-
tion, in the whole group of patients and in women. In men
the correlation was found only between BMI and clinical
severity/grade of visible disease. Multiple linear regression
showed BMI together with age as significant predictors
of clinical grade of CVD (p<0.05) according to CEAP
classification. Therefore, as regards the influence of BMI
on clinical severity/grade of CVD (CEAP), the results of
our study support the BMI as an important risk factor.
Obese patients have clinicaly more severe venous disease.
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