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Vascular and Endovascular Surgery Volume 36, Number 4, 2002

The Influence of Obesity on Chronic
Venous Disease
Gudmundur Danielsson, MD,* Bo Eklof, MD, PhD,t Andrew Grandinetti, PhDt
and Robert L. Kistner, MDt Honolulu, HI

The authors investigate the impact of overweight in patients with chronic venous disease and
determine if the eventual effect can be explained by increased venous reflux alone. Patients
with chronic venous disease who underwent duplex-ultrasound scanning at the Vascular
Center, Straub Clinic and Hospital during 1999 were classified according to the clinical, etiologic,
anatomic, and pathophysiologic (CEAP) system and body mass index (kg/M2) was calculated.
Reflux duration was measured in seconds and peak reverse flow velocity in cm/second. Multi-
segment reflux score (total score) was calculated for both reflux duration and peak reverse

flow velocity. The reflux pattern and body mass index were correlated to the clinical presen-

tation. Four hundred and one lower extremities (204 right, 197 left) in 272 patients (173
female) with a mean age of 60 years (range 14-90) were investigated. The mean body mass

index was 28.9 (±7.76). One hundred sixty-seven patients (6 1%) were overweight (body mass
index 25 kg/M2 or more). There was a significant association between body mass index and the
clinical severity (p < 0.001). This association persisted after adjustments for total peak reverse

flow velocity and total reflux score were made (p <0.001). Overweight patients were more

likely to have skin changes and ulceration (p < 0.001 ) than patients with a body mass index less
than 25 kg/m2', despite similar values for total reflux time (p = 0.92) and total peak reverse

flow velocity (p = 0.98). There was an ethnic difference, with Pacific Islanders being signifi-
cantly heavier and younger compared to patients of white, Asian and Filipino ancestries. The
variations in the frequency of skin changes were consistent with ethnic differences in body
mass index. The correlation of body mass index with clinical severity independent of reflux
measurements indicates that the effect of overweight may involve a mechanism separate
from local effects on venous flow. Overweight appears to be a separate risk factor for
increased severity of skin changes in patients with chronic venous disease.
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Controversies exist about the role of overweight
in chronic venous disease (CVD).' The World
Health Organization (WHO) classifies overweight
as a body mass index (BMI) 25 to 29 kg/M2 and
obesity as a BMI of 30 kg/M2 or more. The asso-
ciation between obesity and varicose veins has
been confirmed, especially in women.2 The role
of overweight and obesity in the more severe
stages of CVD is not well established. In a popu-
lation study by Nelzen et al, patients with venous
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ulcer had a significantly higher median BMI com-
pared to patients with nonvenous ulcer and com-
pared to the adult Swedish population. A study
by Westling et a14 reported a low incidence of du-
plex ultrasound-measured deep venous reflux in
patients scheduled for obesity surgery. In a case-
control dual study from 1995 by Scott et al,5 an
adjustment for differences in age using multivari-
ate analysis showed a relationship between obe-
sity and men with chronic venous insufficiency.
A study by McColl et a16 could not verify any cor-
relation between development of post-thrombot-
ic syndrome and BMI in 43 young women with a
single episode of deep vein thrombosis. The ef-
fect of increased BMI on clinical severity of CVD
and how this effect can be explained is unknown.

Patients and Methods

Four hundred and one lower extremities with
CVD were investigated with duplex ultrasound
scanning during 1999 at the Vascular Center,
Straub Clinic and Hospital (Figure 1). The group
consisted of 272 patients (173 females) with a
mean age of 60 years (range 14-90 years) (Table
I). Four main ethnic groups were identified.
Patients with white and Asian (mainly Japanese

and Chinese) ancestry were the most common.
Pacific Islanders, including native Hawaiian, were
the third largest group, followed by Filipinos.
Patients with mixed ethnicity, or where ethnicity
could not be determined, formed the fifth group
(Figure 2).

All segments in superficial and deep veins
were investigated. The occurrence of incompetent
perforator veins was noted. The scan was per-
formed in a 150 reverse Trendelenburg position.
Reverse venous flow was induced with the
Valsalva maneuver for veins above the knee, and
calf compression/release for veins below the
knee. Reflux time was measured in seconds, with
reflux time exceeding a half second defined as
pathological. Peak reverse flow velocity was mea-
sured in cm/second. Reflux time and peak reverse
flow velocity were graded from 0 to 4 in accor-
dance with the current practice at the Vascular
Center, Straub Clinic and Hospital (Table II).
Total reflux time and total peak reverse flow ve-
locity were calculated for each leg by adding val-
ues from each diseased segment. Values from 3
superficial venous segments (greater saphenous
vein above the knee, greater saphenous vein
below the knee, and lesser saphenous vein) and 4
deep venous segments (common femoral vein, su-
perficial femoral vein, deep femoral vein, and
popliteal vein) were used. As we lack standard-
ization for measuring reflux in crural veins and
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Figure 1. Clinical class (CEAP) in 401 legs
examined with duplex scanning.
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Table I. Demographic data, value as mean (± SD).

Male (143 legs) Female (258 legs)

Age, yr (± SD) 59 (±15.2) 61 (±15.0)

BMI (± SD) 30.8 (±8.3) 27.9 (±7.4) p<0.005

Clinical classification (CEAP) 3.4 (±1.6) 2.8 (±1.3) p<0.005

Table II. Grading reflux time and peak reverse flow velocity.

Grade Reflux Time Grade Reverse Flow Velocity

0 <0.5 second 0 0

1 >0.5, <1.0 second 1 <10 cm/second

2 >1.0, <2.0 second 2 10-20 cm/second

3 >2.0, <3.0 second 3 20-30 cm/second

4 >3.0 second 4 >30 cm/second

perforator veins, we decided to omit these veins
in the calculation of total reflux time and total
peak reverse flow velocity. Patients were classi-
fied according to the clinical, etiologic, anatomic,
and pathophysiologic (CEAP) classification and
BMI (kg/m2) was calculated. The Mann-Whitney
test was used for comparing differences in mean,
p value less than 0.05 was considered as signifi-
cant. We calculated odds ratio (OR) with 95%
confidence intervals as estimates of the relative
risk of developing skin changes using logistic re-
gression analysis. All statistical analysis was per-
formed using the JMP version 4.0 (SASA
Institute, USA) and SPSS version 10.1 (SPSS Inc,
USA) statistical package.

Results

The mean BMI was 28.9 (±7.76). One hundred
sixty-six patients (61%) were overweight (BMI
. 25 kg/M2) and 82 (30%) were obese (BMI > 30
kg/M2). There was a significant association be-
tween BMI and clinical severity (Pearson's corre-
lation = 0.3, p < 0.001). This association persist-
ed after the adjustment for total peak reverse flow
velocity and total reflux score (p < 0.001).
Overweight patients (BMI > 25 kg/M2) were more
likely to have skin changes and ulcers (p < 0.001)
than patients with a BMI of less than 25 kg/M2
despite similar values for total reflux time
(p = 0.92) and total peak reverse flow velocity
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(p = 0.98). The odds ratio for skin changes was
significantly increased with a BMI of 25 kg/M2 or
more (OR 2.4 95% CI, 1.5-3.9). The odds ratio
was more profound in patients with a BMI greater
than 40 kg/M2. (OR 7.4 95% CI, 3.2-16.9). The
presence of incompetent perforators was more
often noted in the heavier group (p = 0.003).
There was no significant difference in BMI be-
tween patients with primary or secondary disease
(p = 0.08), or between patients with or without
deep venous reflux extending from superficial
femoral vein to popliteal vein below the knee
(p = 0.95).

The anatomic distribution of disease and me-
dian BMI for each anatomic group is presented in
Table III. Fifteen percent of patients with varicose
veins were obese compared to 58% of patients
with open venous ulcer (Figure 3). There was a
difference in BMI between ethnic groups, and all
of them had mean BMI above the normal as de-
fined by the WHO (Table IV). Pacific Islanders
were significantly heavier than the other ethnic
groups (p < 0.001).

The prevalence of skin changes appeared to
differ significantly by ethnic group (Figure 4),
with the lowest frequency observed among
Filipinos (15.6%) and highest among Pacific
Islanders (56.8%), which were the two groups
with the lowest and highest average BMI, respec-
tively. However, when multiple logistic regression
was used to estimate the association between eth-

nicity and skin changes after controlling for age,
gender and BMI, the association was no longer
significant (data not shown).

Discussion

The prevalence of overweight condition in North
America has increased dramatically during the
past decades, and is reported to be as high as
65%.7 The population of Hawaii is a mixture of
many different ethnic groups, mainly people of
white, Japanese, Chinese, Filipinos or native
Hawaiian ancestry. Other investigators have re-
ported significant differences in BMI among fe-
males in these ethnic groups, with native
Hawaiians and Filipinos having significantly high-
er BMI compared to white and Japanese.89
Likewise, Pacific Islander patients (including
Hawaiians) in our study had the highest average
BMI as a group; however, in contrast to earlier
studies, Filipino patients in our study had the
lowest average BMI as a group. Apparently, the
difference in BMI accounted for the ethnic dis-
parities in the frequency of skin changes in this
population.

The cause of venous ulcers might be multi-
factorial and to only deal with the venous incom-
petence might not explain some of the recurrence

Table III. Anatomical distribution of disease, number of extremities in each group
and mean BMI (± SD).

Anatomical Distribution Legs Mean BMI (SD)

Superficial only 28 26.9 kg/M2 (±6.8)

Perforator only 18 32.5 kg/M2 (±7.2)

Deep only 14 25.6 kg/M2 (±5.3)

Superficial and perforator 111 28.7 kg/M2 (±8.5)

Deep and perforator 22 33.0 kg/M2 (±10.3)

Superficial and deep 22 25.7 kg/M2 (±5.8)

Superficial, deep and perforator 186 29.1 kg/M2 (±7.5)
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Table IV. Ethnicity and mean BMI for 401 legs with chronic venous disease.

Legs Mean Age Mean BMI (SD)

Asian* 120 65 26.6 kg/M2 (±5.3)

White 172 62 28.3 kg/M2 (±6.2)

Pacific Islanderst 37 55 38.3 kg/M2 (±11.8)

Filipinos 32 49 25.7 kg/M2 (±6.2)

Mixed ethnicity or unknown 40 55 31.8 kg/M2 (±9.3)

*Mainly Japanese and Chinese ancestry. tNative Hawaiian and other Pacific Islanders.
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Figure 3. Frequency of obesity (BMI . 30 kg/m2)
in each clinical class.
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Figure 4. Frequency of skin changes among the five
major ethnic groups in the study population.
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following surgical treatment of venous condi-
tions. Increased abdominal pressure, as is seen in
obese patients, has been implied as a causative
factor in CVD. Sugerman et al10 found a correla-
tion between increased intra-abdominal pressure
and venous stasis. We had findings that con-
firmed the relationship between femoral venous
pressure and indirect measured intra-abdominal
pressure (bladder pressure). In this study, 15
morbidly obese patients (mean BMI of 50.2
kg/M2) were investigated. Indirectly measured
intra-abdominal pressure (mean 19.1 cm H20)
corresponded to femoral venous pressure in the
supine position (mean 19.7 cm H2O). This was
significantly higher compared to the normal con-
trols who had a mean BMI of 24.8 kg/M2, mean
bladder pressure of 8.5 cm H2O, and mean
femoral venous pressure of 7.5 cm H2O (unpub-
lished data). Other factors, such as lack of physi-
cal activity in overweight persons, could play a
part by restricting the venous emptying of the leg.
Compression therapy, which lowers the venous
hypertension, is certainly more difficult to apply
effectively to large legs and that could contribute
to a higher incidence of more severe disease in
overweight patients.

Is weight reduction going to improve the clin-
ical severity? The condition of the lower leg in pa-
tients with CVD has been shown to improve fol-
lowing weight reduction.11 The importance of
weight reduction in affected patients should be
emphasized before venous surgery is planned.

In the present study, the males more often
had secondary disease, higher total peak reverse
flow velocity score, and open venous ulcers than
females. Some explanation for this could be the
higher BMI seen in males. Welch et al12 had sim-
ilar findings regarding gender and severe CVD
with over-representation of males. They put for-
ward, as an explanation, decreased treatment
compliance in males, or the possibility that men
do not seek medical attention until ulceration ap-
pears. They did not report any gender difference
regarding reflux and they did not report BMI.

Conclusions

Our findings suggest that the overweight condi-
tion might be an independent risk factor for skin
changes in patients with CVD, and that variations
in BMI may play a role in manifestations of CVD
in different ethnic groups. This correlation of BMI

with the clinical severity independent of venous
reflux measurements indicates that overweight
might be a cause for disease progression, inde-
pendent of the effect of reversed venous flow.
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