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Compressive stockings are considered the centerpiece of treatment in chronic venous disease
(CVD). Itis known that stockings fail in some patients for varied reasons: they are ineffective de-
spite wear in some, but more commonly patients are unable or unwilling to use them as pre-
scribed. Detailed statistics regarding stocking compliance have not been available except in
a few selected series focused on leg ulcers. This study focuses on use, compliance, and efficacy
of compression stockings among a large cohort of patients referred to a tertiary venous practice.
A total of 3,144 new CVD patients were seen from 1998 to 2006. As a referral practice, patients
had been under the care of primary-care physicians or specialists for variable times before. A
detailed history of past and present compressive regimens was part of our initial evaluation of
CVD patients. These data were entered into a time-stamped electronic medical record and later
analyzed. Only 21% of patients reported using the stockings on a daily basis, 12% used them
most days, and 4% used them less often. The remaining 63% did not use the stockings at all
or abandoned them after a trial period in the past. The primary reasons given for nonusage
were as follows: unable to specify a reason, 30%; not prescribed by the primary physician,
25%; did not help, 14%; binding/“cutting off” of circulation, 13%; “too hot” to wear, 8%; limb sore-
ness, 2%; poor cosmetic appearance, 2%; unable to apply without help, 2%; contact dermatitis or
itching, 2%; and other (cost, work situation, etc), 2%. Multiple factors were cited by 8%. Surpris-
ingly, there was no difference in compliance between men and women (39% vs. 38%) or among
different decile age groups. Compliance was relatively better at 50% in patients who gave a prior
history of deep vein thrombosis (n = 675) compared to 35% in those without such a prior history
(n=2,437) (p < 0.0001). Compliance was poor in CEAP lower (0-2) as well as higher (3-6) clin-
ical classes ( p = nonsignificant). Overall compliance with stockings was low and statistically not
different in several subsets with significant symptoms: compliance in pain, 39%; swelling, 37%;
stasis dermatitis, 46%; and stasis ulceration, 37%. Compliance was relatively better with longer
duration of symptoms: <1 year, 25%; 1-5 years, 34%; 6-10 years, 40%,; >10 years, 44% (p <
0.003). Symptoms were still persistent in about a third (37%) of the patients despite apparent
compliance with prescribed stockings. Compressive stockings are inapplicable in about a quarter
of patients due to the condition of the limb or the general health of the patient. They are ineffec-
tive despite wear in about a third of patients seen. In the remainder, noncompliance with
prescribed compressive stockings is an apparent major cause of treatment failure.
Noncompliance is very high in patients with CVD regardiess of age, sex, etiology of CVD, dura-
tion of symptoms, or disease severity. The reasons for noncompliance can be grouped into two
interdependent major categories: (1) wear-comfort factors and (2) intangible sense of restriction
imposed by the stockings.
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accepted. However, some patients are unable to
wear compressive stockings because of the local
limb condition or their general health. Stockings
fail to relieve symptoms in some others despite
wear. There has been substantial research on com-
pression failure in this group, focused on compres-
sion mechanics such as the degree and gradation
of pressure applied. It is also known that a significant
cause of stocking failure is simple noncompliance. It
is generally assumed that such noncompliance is
largely due to inadequate patient education. In
some health systems, substantial health resources
have been expended to motivate patients and mon-
itor compression usage to improve outcomes.! How-
ever, noncompliance is a problem even under direct
physician supervision, ranging from 21-67%, which
suggests factors beyond patient education in non-
use.”* The scope and extent of noncompliance
and the underlying reasons for it have received rel-
atively little attention in the literature. Most pub-
lished reports involving compression, including
many cited herein, do not provide compliance
data, i.e., intent to treat results.’® Furthermore,
available information on the subject has largely fo-
cused on leg ulcer recurrence®” to the exclusion of
other CEAP clinical classes. Compliance statistics
are important because there is general agreement
that noncompliance is a cause of compression ther-
apy failure.

PATIENTS AND METHODS

A total of 3,144 new CVD patients were referred
during 1998-2006 to this clinic after they had been
under the care of family practitioners or other
specialists for variable periods of time. The case
mix has varied from simple varicose veins to more
complex ones involving the deep venous system.

The median age of the study cohort was 58 years
(range 17-92). The male to female ratio was 1:2. The
clinical class (CEAP) of the more symptomatic limb
was as follows: C0-2, 67%; C3, 22%; C4, 4%; C5,
4%; C6, 3%. Etiology was primary 58% and
postthrombotic 42%.

A detailed history of compressive devices used
past and present was part of a comprehensive initial
clinical evaluation. These data were acquired by ei-
ther of the physician authors during a face-to-face
interview at the initial clinical evaluation. Patients
were asked if they were prescribed support stockings
by the primary physician and if they were wearing
them and at what frequency. Daily wear was
marked as “regular use.” Less consistent use was
marked as ““most days” if they omitted usage on
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some days, typically weekends or to church. Some
patients used them even less frequently, wearing
them “sometimes” or seasonally omitting usage
during summer months, which was marked as ““in-
frequent use.”” This gradation corresponded to the
classification used in venous severity scoring.® If
the patient admitted to nonusage, the reason for
such was enquired and recorded. Clinical data
were entered prospectively into a time-stamped
electronic medical records program for retrospective
analysis. The program allows the physician to
choose from a customizable set of most frequently
cited reasons for noncompliance, with provision to
enter infrequently cited reasons in free form. The
degree of compression prescribed by the primary
physician was not recorded as this information
could not be obtained reliably in the majority of
the patients. The term ‘‘noncompliance” is used
synonymously with ‘‘nonusage”” (regardless of the
reason) in this report.

Data Analysis

A commercially available statistical program (Graph
Pad Prism for Windows, version 3.0; GraphPad Soft-
ware, San Diego, CA) was used for statistical analy-
sis. Nonparametric Wilcoxin’s rank test for unpaired
data and the chi-squared test were used to compare
groups as appropriate. p < 0.05 was considered
significant.

RESULTS

Statistics for compression use are shown in Figure 1.
Only 37% of patients reported either full or partial
compliance; 63% did not use the stockings at all or
abandoned them after a trial period in the past.
The primary reason given for nonusage is listed in
Table 1. Thirty percent of noncompliant patients
could not state a specific reason they disliked using
stockings. Multiple reasons were cited by 8% of
patients. Overall compliance was low in subsets:
surprisingly, there was no difference in compliance
between men and women (39% vs. 38%) or among
different decile age groups, as shown in Figure 2
(median compliance 35%, range 26-41%). Compli-
ance was relatively better at 50% in patients who
gave a prior history of deep vein thrombosis (DVT,
n = 675) compared to 35% in those without prior
history of DVT (1= 2437) {p < 0.0001). Compliance
was low and similar in CEAP classes C0-2 (n = 677)
and C3-6 (n = 349), 42% vs. 46% (p = nonsignifi-
cant). Overall compliance with stockings was low
and statistically not different in several subsets
with significant symptoms of pain, swelling, stasis
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