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Summary: Background: To compare the effects of conventional approaches based on compression stockings and
preventive measures with a combined program including these techniques, together with therapeutic exercise and self-
manual lymphatic drainage instructed by a physiotherapist on functionality, general physical activity, and oedema in
individuals with chronic venous insufficiency. Patients and methods: A randomized controlled clinical trial with two parallel
groups (conventional approach and conventional plus physiotherapy approach) and a single-blind design was conducted.
Oedema (circumferences), functionality (6-Minute Walking Test and the Five-Repetition Sit-to-Stand Test), physical activity
level (International Physical Activity Questionnaire), and prevention measures were assessed before and after the
intervention. Repeated measures ANOVA was used for statistical analysis. A total of 55 participants composed the final
sample (13 women and 42 men, mean age: 60.49 years [15.05]). Results: No significant changes were found for the main
effect of time or group-time-adherence interaction in any variable, while circumference at 10, 20, and 30cm from the heel in
both legs, and the 6-Minutes Walking Test showed a significant main effect for time in the conventional-approach group
with high adherence. Conclusions: A multicomponent approach combining physiotherapy and medicine does not appear to
be better than the conventional approach applied at primary care centres for improving functionality and oedema in
patients with chronic venous insufficiency.

Keywords: chronic venous insufficiency, compression stockings, physiotherapy, therapeutic exercise, massage, conservative
treatment

Introduction

Chronic venous insufficiency (CVI) is a condition charac-
terized by impaired venous return due to valvular incompe-
tence, with or without venous obstruction. It has a high
global prevalence, estimated to range between 25–50%
[1, 2], and its incidence increases with age and the absence
of medical intervention [3]. Early diagnosis, symptomatic
management, and, timely referral to a vascular surgeon
are essential to prevent disease progression and complica-
tions [2, 3].

The most severe clinical consequences of CVI include
deep vein thrombosis and venous ulcers [3, 4], along with
symptoms such as nocturnal leg cramps, heaviness, eve-
ning swelling, and pruritus [3]. These symptoms signifi-
cantly affect patients’ functionality and quality of life [5].

Conservative treatment remains the first-line approach
for mild to moderate CVI, typically involving the use of
compression stockings, preventive measures, and pharma-
cological therapy. In more severe cases, non-conservative
interventions such as endovenous ablation, sclerotherapy,
or surgery may be indicated [6, 7]. However, despite this
therapeutic framework, many CVI patients report insuffi-

cient symptom control and a lack of self-management
strategies [8].

Among conservative options, compression stockings and
pharmacological treatments are supported by the strongest
evidence [9, 10]. Compression enhances venous return by
increasing interstitial pressure and reducing oedema
through improved muscle pump function [9]. Pharma-
cotherapy acts by decreasing capillary permeability, reduc-
ing inflammatory mediators, and improving venous tone
[10]. However, adherence to both treatments is often low,
especially among patients with comorbid conditions or obe-
sity [11, 12]. Preventive strategies such as weight control,
increased physical activity, smoking cessation, wearing
loose clothing, and postural adjustments have also shown
benefits in symptom management [13].

Physiotherapy has emerged as a promising adjunct treat-
ment for CVI. On the one hand, therapeutic exercise,
particularly targeting calf muscle strengthening, and circu-
latory massage are the main techniques under investiga-
tion [14, 15, 16]. Previous research suggests that regular
ankle movements may enhance calf pump function,
increase venous jet velocity, decrease the pressure on the
luminal side of the valve leaflets and promote venous valve
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closure [17, 18, 19]. Manual lymphatic drainage, which
focuses on removal of tissue fluid (lymph) through very
gentle, rhythmic, circular and pumping movements has
shown benefits in reducing oedema and improving both
superficial and deep venous blood flow [20, 21]. However,
current evidence remains limited, with few high-quality
studies, poorly standardized protocols, and inconclusive
results regarding symptom relief [22]. Furthermore, exist-
ing studies have primarily focused on physiological out-
comes rather than the functional or symptomatic
improvements that matter most to patients. Thus, further
research is needed to evaluate these physiotherapy-based
interventions [23].

Therefore, the main objective of this study was to com-
pare the effects of a conventional conservative approach
(compression stockings and preventive measures) with a
combined program that includes these components along
with therapeutic exercise and self-manual lymphatic drai-
nage, guided by a physiotherapist, assessing their impact
on functionality, general physical activity, and oedema in
individuals with CVI.

Patients and methods

Study design

This randomized controlled clinical trial followed a parallel
group design and was single-blinded (evaluator blinded).
Ethical approval was obtained from the Ethics Committee
of the General Hospital of Valencia (register number:
137/2021). The study was conducted between March
2021 and August 2022.

Participants

Participants were recruited from a primary care centre (CS
Fuensanta) affiliated with the General Hospital of Valencia
in Spain. Medical records were screened for CVI diagnoses
using ICD codes, identifying 143 potential candidates. A
random sample, generated using an Excel spreadsheet of
100 participants, was selected and contacted for participa-
tion. Sample size calculation using G*Power software deter-
mined that at least 17 participants per group were needed to
detect an effect size of 0.25, with 80% power and a 95%
confidence level.

Inclusion criteria were: (a) diagnosis of CVI for at least
one year and confirmed with the CEAP (Clinical-Etiologi-
cal-Anatomical-Pathophysiological) scale at the first visit
[24]; (b) age 18–85 years; and (c) access to email or mobile
phone. Exclusion criteria included: (a) psychological condi-
tions impairing participation – such as cognitive or emo-
tional disorders that affect understanding or adherence to
instructions, with the ability to comprehend and follow
the exercise protocol verified through a brief interview;
(b) physical comorbidities limiting activity performance
(e.g. severe osteoarthritis, peripheral neuropathy, or

lower-limb musculoskeletal disorders), with participants
asked whether they could reach their knees to ensure ade-
quate range of movement for self-manual lymphatic drai-
nage, and lower-limb mobility observed and confirmed
during the initial evaluation; (c) recent surgery (<6
months); (d) deep vein thrombosis; (e) active leg ulcer;
and (f) pregnancy.

All participants provided written informed consent after
being informed about the study’s nature, procedures and
objectives.

Procedures

Participants were randomly assigned to either the control
group (CG) or the experimental group (EG). Group alloca-
tion was concealed using sealed envelopes. The interven-
tion period lasted 16 weeks, during which participants
were instructed to maintain their usual routines and
medications.

Control group (CG)
Participants received standard conservative treatment. A
brochure outlining general preventive recommendations
based on Spanish primary care guidelines was provided
[25]: These included advice on weight management,
increased physical activity, smoking cessation, use of loose
clothing, foot and skin care, cold water hydrotherapy, pos-
tural advice, and dietary advice to prevent constipation.
Additionally, physicians prescribed graduated compression
stockings (20–30mmHg), to be worn for 6–8 hours per day
[6].

Experimental group (EG)
In addition to receiving the CG intervention, EG partici-
pants engaged in a home-based program involving thera-
peutic exercise and self-massage, supervised by a
physiotherapist. Two initial training sessions with the phys-
iotherapist were followed by a home program, supported by
instructional videos sent via mobile devices.

The exercise program included lower-limb mobility,
stretching, and strengthening exercises in standing (step
exercises, knee-to-chest movements, tiptoe, tiptoe steps,
and walking on heels), sitting (fingers flexion-extension,
feet separation and approximation, swinging the feet from
toes to heels, knee extension with ankle dorsiflexion, tip-
toeing, and adductor isometrics for 5 seconds) and supine
position (ankle flexion-extension, circles with ankles, hip
rotations, hip adductions and abductions, and pedalling)
[16, 26, 27, 28]. Participants were instructed to perform
15–20 repetitions of each exercise, once per session, 3–4
times weekly, and to walk for at least 20 minutes daily at
a light to moderate pace (i.e., purposeful walking rather
than leisurely strolling). Although participants were
encouraged to maintain this intensity, the actual walking
intensity was not objectively monitored.

Self-manual lymphatic drainage involved venous and
lymphatic drainage techniques along the saphenous veins
and their pathways. Techniques included effleurage, fixed
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circles on the medial thigh, behind the knee, mid-calf area
and post-malleolar recesses, bimanual pumping, and plan-
tar massage [20].

Participants in both groups received a diary to log their
adherence. Follow-up was conducted via WhatsApp, with
reminders sent weekly for the first month, biweekly during
the second month, and monthly thereafter. Adherence was
categorized as: very high (75–100%), high (50–74%), low
(25–49%), or very low (<25%).

Outcome measures

Assessments were conducted at baseline (T0) and post-
intervention (T1) by a blinded researcher.

Demographic information (age, sex, body mass index,
and occupational status) and comorbidities (diabetes,
hypertension, dyslipidaemia, cardiorespiratory conditions)
were collected. Smoking status was evaluated using the
Spanish version of the 6-item Fagerström questionnaire
[29, 30]. CEAP classification and clinical variables related
to CVI (fatigue, cramps, heaviness, pain, irritation, or tin-
gling), prior thrombosis, and use of venotonic drugs were
recorded. CVI severity was assessed with the Venous Clin-
ical Severity Score (VCSS), which included 10 descriptors
scored from 0 to 3, yielding a maximum of 30 points. This
measure is validated and commonly used in clinical
research [31]. All these variables were recorded only at T0.

Pre- and post-intervention measurements were taken to
assess oedema, functionality, physical activity perfor-
mance, prevention measures applied, and satisfaction with
the treatment. All outcome measurements were taken dur-
ing midday hours (12:00–16:00) to control for diurnal
variation.

Oedema was quantified using right and left leg circum-
ferential measurement at four standardized points (12 cm
from the hallux, and 10, 20, and 30 cm from the heel to
the knee). Total leg volume was estimated using the for-
mula for partial volumes based on circumferences.

Functionality was assessed using standardized functional
tests. The 6-Minute Walking Test (6MWT) measures the
maximum distance walked in 6 minutes along a 30-meter
marked corridor [32], where higher values indicate better
functionality. The five-repetition sit-to-stand test (5STS)
was employed to assess functional lower limb strength, bal-
ance and functional mobility. Participants were timed while
performing 5 sit-to-stand transitions from a standard chair,
with the arms crossed over the chest, where lower values
indicate better functional performance [33].

The International Physical Activity Questionnaire
(IPAQ) was administered to assess frequency and duration
of physical activities, including walking, moderate to vigor-
ous exertion, and sedentary time [34].

Adherence to prevention measures was quantified with a
10-item checklist (e.g., use of compression stockings,
avoiding heat sources, cold water hydrotherapy, leg eleva-
tion, avoiding tight clothing). Each item received a binary
score (0 or 1), with total scores ranging from 0 (no mea-
sures followed) to 10 (all measures followed).

Finally, participants’ satisfaction with the intervention
was assessed using a 10-point Likert scale (0 = least satis-
fied; 10 = most satisfied).

Statistical analysis

Statistical analyses were conducted using IBM SPSS Statis-
tics software (Version 28.0, IBM Corp, Armonk, NY, USA).
Continuous variables were summarized as means (SD), and
categorical variables as frequencies. The Shapiro–Wilk test
verified normality of distribution.

Baseline differences between groups were evaluated
using unpaired t-tests. To assess intervention effects, two-
way repeated measures ANOVA (Group � Time � Adher-
ence) was conducted for each outcome. Where significant
effects were found, Bonferroni-adjusted post-hoc t-tests
(paired and unpaired) were used. Adherence was also con-
sidered as a categorical variable, classified as low or mod-
erate-to-high. Participants who completed more than
50% of the prescribed sessions were categorized as having
moderate-to-high adherence, whereas those below this
threshold were considered to have low adherence.

Moreover, an additional analysis was performed exclud-
ing participants who showed low or very low adherence to
the assigned treatment, as reported in their intervention
diaries (11 in the CG and 10 in the EG).

Effect sizes were reported using Partial Eta squared (η2),
with thresholds as follows: small (0.01–0.06), medium
(0.06–0.14), and large (>0.14). Cohen’s d was also
reported, with thresholds: trivial (<0.2), small (0.2–0.5),
medium (0.5–0.8) and large (>0.8) [35]. A significance level
of p<.05 was adopted for all tests.

Participants with low or very low adherence were
excluded from the final analysis to ensure the validity of
outcome comparisons.

Results

Of the 100 participants selected for the telephone screen-
ing, 10 did not meet the inclusion criteria or were excluded
based on the exclusion criteria. Additionally, 16 declined
participation, citing a lack of time to comply with the study
protocol, and 4 did not attend the baseline assessment.
Consequently, 70 participants were randomized into CG
(n=35) and EG (n=35). For various reasons, detailed in Fig-
ure 1, 15 participants did not complete the intervention or
post-intervention assessment. To perform the additional
analysis with the patients who reported high adherence,
21 participants who showed low or very low adherence were
removed (11 in the CG and 10 in the EG).

Sociodemographic and clinical
characteristics

Table I shows the sociodemographic and clinical character-
istics of the participants. The mean age was 60.49 years
(SD=15.05), and the total sample included more men than
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women. The average body mass index was less than 30 kg/
m2 in both groups. While the majority of participants were
retired, the final sample also included homemakers, clean-
ing staff, retail workers, healthcare workers, technicians,
and unemployed individuals.

Regarding clinical symptoms, the severity of CVI was
low, with mean VCSS scores of 6.00 in the CG and 5.93
in the EG. Most participants were non-smokers. The most
frequently reported symptoms were heaviness and pain,
followed by tingling and cramps. Only 4 participants had
a history of deep vein thrombosis, and 12 had undergone
varicose vein surgery but continued to experience symp-
toms. The most common comorbidities were hypertension
and hypercholesterolemia. Both groups were comparable
at baseline in terms of age, body mass index, clinical sever-
ity of CVI symptoms (VCSS), and smoking dependence
(Fagerström test) (p>.05).

Adherence to the intervention

Adherence to the intervention was classified as low or very
low in 11 out of 28 participants (39.29%) in the CG and in 10
out of 27 participants (37.04%) in the EG. A secondary anal-
ysis was performed excluding these participants from the
analysis, as their low adherence was not representative of
the appropriate application of the prescribed techniques
(21 participants in total).

In the CG, adherence to the use of compression stock-
ings was high in 4 participants (23.5%) and very high in
13 (76.5%). In the EG, adherence to compression stockings
was high in 3 participants (17,6%) and very high in 14
(82.4%). Adherence to the therapeutic exercise program
was very high across all EG participants (100%). Regarding
self-massage techniques, 2 participants (11.8%) demon-
strated high adherence, and 15 (88.2%) showed very high
adherence.

Effects of the intervention

No significant baseline differences were found between
groups in any of the outcome variables.

Leg circumference
The complete analysis showed no significant time effect or
group � time � adherence interaction was found in any of
the leg’s circumference measures. Detailed data are
showed in Table II.

For the right leg circumference at 12 cm from the hallux
and 20 cm from the heel no time by group interaction was
found. However, significant time-by-group interaction
were observed at total circumference and 10 cm, 30 cm
from the heel (p=.004; η2=0.148, p=.026; η2=0.09,
p=.046; η2=0.076, respectively) and significant time
effects were observed at total circumference, 10 cm,

Figure 1. Flowchart of participant recruitment and inclusion in the study. Participants were screened for eligibility and then assigned to the
experimental or control group. The final sample size at each stage is indicated. Arrows indicate progression through the study stages, and
numbers represent the total participants at each stage.
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Table I. Sociodemographic and clinical characteristics of the patients

Control group
(n=28)

Experimental
group (n=27)

Total
(n=55)

p-value

Age (years) 62.11 (15.36) 58.81 (14.82) 60.49 (15.05) .422

Sex (women/men) 7/21 6/21 13/42 –

Height (m) 163.35 (8.23) 165.26 (6.81) 164.29 (7.56) .356

Weight (kg) 74.40 (18.80) 76.64 (15.39) 75.50 (17.09) .632

BMI 25.54 (9.60) 27.67 (5.08) 26.58 (7.72) .311

Job position:

� Homemakers 3 5 8 –

� Cleaning workers 5 5 10 –

� Retail workers 3 1 4 –

� Hospital workers 1 2 3 –

� Technicians or engineers 3 2 5 –

� Unemployed 1 1 2 –

� Retired 12 11 23 –

Venous symptoms (yes):

� Fatigue 13 12 25 –

� Cramps 10 7 27 –

� Heaviness 19 18 37 –

� Pain 15 18 33 –

� Irritation 13 13 26 –

� Tingling 14 15 20 –

Previous venous surgery (yes) 6 6 12 –

Previous deep vein thrombosis (yes) 2 2 4 –

Comorbidities (yes):

� Diabetes 4 3 3 –

� High blood pressure 10 10 20 –

� Cardiorespiratory disease 5 1 6 –

� Cholesterol 10 11 21 –

Venotonic drugs (yes) 9 8 17 –

CEAP Classification Clinic
� Telangiectasias 9 5 14 –

� Truncal varicose veins 7 10 17 –

� Edema 4 4 8 –

� Skin changes 5 6 11 –

� Skin changes + active ulcer 3 1 4 –

Etiology
� Congenital 1 1 2 –

� Primary 26 26 52 –

� Secondary 1 0 18 –

Anatomy
� Superficial veins 21 22 43 –

� Deep veins 5 4 9 –

� Perforator system 2 7 9 –

Pathophysiology
� Reflux 23 23 46 –

� Obstruction 0 0 0 –

� Reflux and obstruction 4 4 8 –

� Not identifiable cause 1 0 1 –

VCSS 6.00 (5.25) 5.93 (3.67) 5.96 (4.50) –

Fagerström Test 0.25 (0.89) 0.11 (0.58) 0.18 (0.75) –

Notes. Data are expressed as mean (standard deviation). BMI: body mass index; CEAP: clinical-etiological-anatomical-pathophysiological; kg: kilograms; m:
meters; VCSS: venous clinical severity score.
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20 cm and 30 cm from the heel (p=.003; η2=0.161, p<.001;
η2=0.35, p<.001; η2=0.368, p<.001; η2=0.241, respec-
tively). Regarding the high adherence subgroup analysis,
significant time effects were observed at 10 cm, 20 cm,
and 30 cm from the heel (p<.001; η2=0.34, p=.02;
η2=0.16, p=.002; η2=0.27, respectively), without significant
group-by-time interaction. Post-hoc analysis indicated sig-
nificant reductions of 0.44 cm, 0.68 cm, and 0.55 cm,
respectively, in the CG.

For the left leg, none of the variables measured showed a
time by group interaction. However, significant time effect
was found for total circumference, 12 cm from the hallux,
10 cm and 20 cm from the heel (p<.001; η2=0.280,
p=.009; η2=.126, p<.001; η2=0.296, p=.002; η2=0.167,
respectively). Regarding the high adherence subgroup
analysis, circumference at 12 cm from the hallux showed
neither a significant time effect nor group-by-time interac-
tion. In contrast, measurements at 10, 20 and 30 cm from

Table II. Results of right and left leg circumference (cm) measured at 12 cm from the hallux, 10, 20 and 30 cm from the heel

T0 T1 T1–T0 p-value [ES]

Right leg

Circumference 12 cm from the hallux Total CG 24.86 (1.22) 24.66 (1.61) -0.21 (0.76) .080 (0.27)
24.76 (1.28) 24.49 (1.77) -0.26 (0.89) .120High Adh

Total EG 24.85 (1.29) 25.06 (1.47) 0.21 (0.64) .049
24.69 (1.41) 24.97 (1.65) 0.28 (0.73) .077High Adh

Circumference 10 cm from the heel Total CG 23.06 (2.06) 22.71 (2.02) -0.35 (0.50) <.001 (1.07)
22.75 (1.98) 22.31 (1.92) -0.44 (0.37) <.001 [1.17]High Adh

Total EG 22.20 (2.06) 22.99 (2.14) 0.21 (0.51) .21
22.52 (1.78) 22.26 (1.86) -0.26 (0.60) .051High Adh

Circumference 20 cm from the heel Total CG 29.56 (3.45) 28.75 (3.37) -0.81 (0.82) <.001 (0.98)
29.70 (3.10) 29.02 (3.24) -0.68 (0.86) .003 [0.78]High Adh

Total EG 29.65 (3.01) 29.04 (2.97) -0.61 (1.23) .008
28.51 (2.34) 28.23 (2.43) 0.28 (1.34) .208High Adh

Circumference 30 cm from the heel Total CG 37.47 (4.57) 36.48 (4.80) -0.99 (1.78) .003 (0.55)
37.62 (4.47) 37.07 (4.29) -0.55 (0.63) .001 [0.86]High Adh

Total EG 37.47 (3.28) 37.12 (3.21) -0.35 (0.68) .006
36.58 (2.48) 36.27 (2.64) -0.31 (0.83) .077High Adh

Total circumference Total CG 408.07 (51.08) 396.75 (52.75) -11.32 (13.81) <.001 (0.82)
High Adh 403.88 (50.48) 393.06 (55.08) -10.82 (16.36) .007 [0.66]

Total EG 412.04 (49.91) 411.89 (51.13) -0.15 (12.97) .477

High Adh 398.06 (45.52) 398.50 (47.39) 0.44 (15.55) .456

Left leg

Circumference 12 cm from the hallux Total CG 25.10 (1.47) 24.61 (1.58) -0.48 (0.97) .007 (0.50)
25.07 (1.64) 24.49 (1.89) -0.58 (1.14) .027 [0.51]High Adh

Total EG 25.04 (1.52) 24.87 (1.36) -0.17 (0.68) .097
24.84 (1.39) 24.68 (1.53) -0.17 (0.63) .150High Adh

Circumference 10 cm from the heel Total CG 23.09 (2.47) 22.79 (2.33) -0.30 (0.52) .003 (0.58)
22.80 (2.23) 22.54 (2.26) -0.26 (0.52) .030 [0.49]High Adh

Total EG 23.37 (1.76) 23.18 (1.81) -0.19 (0.61) .059

High Adh 22.73 (1.58) 22.56 (1.58) -0.17 (0.62) .148

Circumference 20 cm from the heel Total CG 29.63 (4.06) 28.87 (3.76) -0.76 (1.12) <.001 (0.68)
29.75 (3.53) 29.15 (3.55) -0.59 (0.76) .003 [0.79]High Adh

Total EG 29.74 (2.91) 29.20 (2.98) -0.54 (1.08) .007
28.49 (2.21) 28.17 (2.65) -0.33 (1.19) .147High Adh

Circumference 30 cm from the heel Total CG 36.55 (7.49) 36.83 (4.26) 0.28 (5.76) .399
37.70 (4.08) 37.02 (4.21) -0.68 (0.85) .002 [0.80]High Adh

Total EG 36.97 (3.74) 37.23 (3.04) 0.25 (1.98) .257
35.74 (3.53) 36.24 (2.56) 0.51 (2.56) .220High Adh

Total circumference Total CG 414.32 (60.90) 401.86 (57.07) -12.46 (20.04) <.001 (0.62)
High Adh 410.24 (58.64) 396.88 (59.29) -13.35 (21.19) .010 [0.63]

Total EG 417.00 (49.04) 411.26 (45.94) -5.74 (14.94) .28 (0.38)

High Adh 402.50 (40.76) 397.75 (42.73) -4.75 (14.90) .111

Notes. Data are expressed as mean (standard deviation). T0: pre-treatment measures; T1: post-treatment measures; P: intra-group differences between T0
and T1; CG: control group; EG: experimental group; ES: effect size; High Adh: high adherence.
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the heel, as well as the total circumference, showed signif-
icant time effects (p=.028; η2=0.15, p=.041; η2=0.13,
p=.012; η2=.19; p=.008; η2=0.20, respectively), with no
group-by-time interactions. Post-hoc analysis revealed
reductions of 0.58 cm, 0.26 cm, 0.59 cm, 0.68 cm, and
13.35 cm, respectively, in the CG.

Functional status (6MWT and 5STST)
In relation to functional capacity (Table III), no time� group
� adherence, time x group nor time interactions were found
(p>.05) for any of the tests measured. Regarding the high
adherence subgroup analysis, the 6MWT showed a signifi-
cant main effect for time (p=.04; η2=0.15), while the 5STST
did not show any significant time or interaction effects. Post-
hoc analysis indicated a significant increase of 16.07meters
in walking distance for the CG.

Physical activity performance and prevention
measures
Regarding physical activity levels, no time � group �
adherence, time � group nor time interactions were found
(p>.05). Regarding the high adherence subgroup analysis,
the physical activity levels measured via IPAQ revealed
no significant main effects for time or group-by-time
interaction.

Regarding prevention measures, no time � group �
adherence interaction was found; however, both a time �
group interaction and a time effect were observed

(p=.004; η2=0.15, p<.001; η2=0.674, respectively). The
high-adherence subgroup analysis showed that scores from
the preventive measures questionnaire revealed a signifi-
cant main effect for time (p<.001; η2=0.76), without a sig-
nificant group-by-time interaction. Post-hoc analysis
showed a significant increase in adherence to preventive
measures of 2.65 points in the CG and 3.59 points in the
EG. Detailed information is shown in Table IV.

Satisfaction with the treatment received

Themean satisfaction scores were 7.88 (SD=2.32) in the CG
and 8.18 (SD=2.45) in the EG. Although the EG reported
slightly higher satisfaction, the difference was not statisti-
cally significant (p=.388).

Discussion

This study aimed to evaluate whether the inclusion of a
physiotherapist in primary care health centres – who pro-
vided instruction in home-based exercise programs (fo-
cused on lower limb strengthening and mobilization) and
self-manual lymphatic drainage techniques – could
enhance the conventional medical management of patients
with CVI, which typically includes the use of compression

Table III. Results of functional status

T0 T1 T1–T0 p-value (ES)

6MWT (m) Total CG 397.52 (93.28) 385.95 (85.99) -11.57 (52.03) .437
High Adh 397.94 (84.29) 414.01 (84.68) 16.07 (35.02) .04 [0.46]

Total EG 395.15 (81.21) 399.59 (89.87) 4.44 (34.80) .256

High Adh 417.31 (80.53) 426.06 (84.99) 8.75 (38.41) .348

5STST (s) Total CG 14.10 (5.04) 13.78 (6.75) -0.33 (3.31) .309
High Adh 14.16 (5.26) 13.71 (7.63) -0.44 (4.07) .582

Total EG 13.53 (2.90) 12.21 (3.27) -1.32 (2.56) .007 (0.52)

High Adh 12.79 (2.56) 11.62 (2.67) -1.16 (1.67) .140

Notes. Data are expressed as mean (standard deviation). T0: pre-treatment measures; T1: post-treatment measures; P: intra-group differences between T0
and T1; 5TSTST: 5 times sit-to-stand test; 6MWT: 6-minutes-walking test; CG: control group; EG: experimental group; ES: effect size; High Adh: high
adherence.

Table IV. Results of physical activity performance and prevention measure applied

T0 T1 T1–T0 p-value (ES)

Physical activity (METS) Total CG 1896.20 (1681.58) 1619.36 (1392.42) -276.84 (1266.23) .129
High Adh 2077.59 (1999.24) 2037.62 (1549.69) -39.97 (1416.41) .454

Total EG 1277.89 (1177.96) 1448.28 (1322.08) 170.39 (1216.06) .237

High Adh 1221.18 (1129.14) 1172.30 (657.31) -48.88 (1273.28) .438

Prevention measures applied Total CG 6.39 (1.99) 8.36 (1.34) 1.96 (2.01) <.001 (0.98)
High Adh 6.47 (2.21) 9.12 (0.78) 2.65 (2.15) <.001 [1.23]

Total EG 5.15 (1.63) 8.52 (1.67) 3.37 (1.76) <.001 (1.91)

High Adh 5.76 (1.56) 9.35 (0.70) 3.59 (1.42) <.001 [2.53]

Notes. Data are expressed as mean (standard deviation). T0: pre-treatment measures; T1: post-treatment measures; P: intra-group differences between T0
and T1; CG: control group; EG: experimental group; ES: effect size; High Adh: high adherence.
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stockings and general preventive recommendations. The
findings of this randomized clinical trial indicate that,
although the programwas well received by the participants,
those who adhered only to the conventional approach
showed improvements in several outcomes, including leg
circumference and functional gait measures. However, no
extra clinical improvements were observed in the experi-
mental group.

The improvements observed in the CGwere expected, as
the use of compression stockings combined with preventive
recommendations represents the gold standard for conser-
vative CVI treatment when used alongside pharmacologi-
cal interventions. Numerous studies have confirmed the
benefits of this approach for reducing oedema, enhancing
functionality, and alleviating CVI symptoms [36, 37, 38,
39]. However, we hypothesized that a multimodal
approach integrating physiotherapy would yield superior
outcomes, which was not supported by our results.

Regarding lower limb oedema, our findings indicate that
participants in the CG experienced a reduction in leg cir-
cumference, whereas no such improvement was observed
in the EG. These results contradict those of Kravtsov
et al. [40], who reported a reduction in ankle oedema fol-
lowing a two-month lower limb strengthening program.
However, their study involved only 22 participants per-
forming exercises twice daily, in contrast to our protocol
of three sessions per week. Similarly, De Jesús Leal et al.
[41] reported a decrease in leg volume following a com-
bined intervention of exercise and drainage massage in a
single group of 10 patients. However, the absence of a
CG in that study limits the ability to attribute changes solely
to the intervention. On the other hand, Santos Crisósto-
nomo et al. [21] found no improvements in oedema follow-
ing drainage massage applied by a physiotherapist, a result
more consistent with our findings.

We hypothesize that the lack of oedema reduction in the
EG may be attributable to the assessment method used –

leg circumference – which may have been influenced by
increases in muscle mass associated with the exercise pro-
gram. This explanation is particularly plausible given that,
although the EG presented lower baseline levels of physical
activity compared to the CG, they showed better baseline
performance in the 6MWT and 5STST, suggesting an initial
capacity to achieve greater muscle gains. Moreover, after
the intervention, physical activity levels were similar
between groups. This study reinforces the need to employ
more objective tools, such as ultrasound imaging, to differ-
entiate between reductions in oedema and increases in
muscle mass.

Regarding functional outcomes, our data showed that
the multimodal approach had no effect on functional mea-
sures (5STST and 6MWT), while the CG demonstrated
improved performance on the 6MWT. However, it is
important to note that the mean improvements observed
in our study (+ 16.07 in the CG and 8.75 in the EG) fall
below the minimal clinically important difference (20–30
m) and the minimal detectable change (50 m) typically
reported in the literature [42]. Therefore, while statistically

significant, the clinical relevance of these changes appears
limited. These findings align with those reported by Saliha
Gürdal Karakelle [22] who found no functional improve-
ments when comparing exercise to compression therapy.
Possible contributing factors for these outcomes may
include the emphasis on gait mechanics in the EG, which
could have improved movement quality without increasing
walking distance. Such improvements in gait pattern may
also reduce the energy cost of walking, potentially translat-
ing into functional gains not reflected in the functional
tests. However, we did not collect indicators of cardiovas-
cular effort or physiological strain (e.g., heart rate, rate of
perceived exertion), which limits our ability to confirm this
mechanism. Future studies should incorporate these mea-
sures to better clarify the relationship between gait quality,
energy expenditure, and functional performance. More-
over, the preventive recommendations were provided to
both groups, which may have encouraged greater physical
activity in the CG. Importantly, both groups showed
increased adherence to preventive measures over the study
period, and physical activity levels were maintained
throughout. Additionally, differences in CVI severity
between our primary care population and those recruited
in previous studies conducted in vascular surgery units
reported in other clinical trials may have influenced out-
comes, too [43, 44].

This randomized controlled trial contributes several
strengths to the current literature on CVI. To the best of
our knowledge, this is the first randomized controlled trial
to examine the inclusion of a physiotherapist in primary
care consultations for CVI patients. Moreover, the study
protocol was carefully designed to ensure randomization
and double-blinding, and the intervention was grounded
in established clinical guidelines and prior research on
exercise, preventive strategies, compression therapy, and
self-manual lymphatic drainage e [16, 25, 26, 27, 28].

Limitations

Nevertheless, several limitations must be acknowledged.
First, the study sample was recruited from a single primary
care centre, and the inclusion of only participants with
access to email and mobile phones may have introduced
selection bias, potentially limiting generalizability. Second,
adherence rates were relatively low across the study, despite
the implementation of various strategies to enhance adher-
ence, such as a follow-up calendar, telephone reminders,
and follow-up calls. It is possible that adherence would have
been higher if the physiotherapy sessions had been con-
ducted in person. However, given that CVI is a chronic con-
dition, the intervention was intentionally designed to be
feasible, accessible, and sustainable in the long term. Third,
the study did not evaluate the isolated effects of each inter-
vention component. Fourth, walking intensity was not objec-
tively monitored, and participants’ compliance with the
recommended light-to-moderate pace could not be verified.
Fifth, the self-administeredmanual lymphatic drainage used

Vasa (2026), 1–10 �2026 Hogrefe

8 N. Moreno-Segura et al., Chronic venous insufficiency approach

 h
ttp

s:
//e

co
nt

en
t.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

24
/0

30
1-

15
26

/a
00

12
62

 -
 F

ri
da

y,
 J

an
ua

ry
 3

0,
 2

02
6 

12
:5

7:
15

 A
M

 -
 I

P 
A

dd
re

ss
:1

01
.1

82
.3

1.
39

 



in this protocol did not include proximal techniques target-
ing central lymph node regions, such as the neck, chest, or
axilla, which are considered essential in current concepts
(e.g. Vodder, Földi). Although drainage of the inguinal and
leg regions was performed, the absence of these central
techniques may have limited the effectiveness of the inter-
vention. Therefore, future multicentre studies with larger
sample sizes, improved adherence strategies or in-person
sessions, and groups testing individual interventions are
warranted to address these limitations and provide more
definitive evidence in this field.

Conclusions

In conclusion, this study indicates that a multicomponent
approach combining physiotherapy – consisting of home-
based exercise and self-manual lymphatic drainage tech-
niques – with standard medical care, including preventive
recommendations and compression therapy, does not yield
superior outcomes in functionality and oedema compared
to the conventional approach routinely applied at primary
care centres for patients with CVI. In fact, the conventional
approach alone appears to offer better results in reducing
leg circumference and increasing gait distance than the
multicomponent intervention. However, all participants in
both groups reported high levels of satisfaction with the
treatment received, and no adverse effects were observed
during the study period. These findings highlight the need
for further multicentre randomized controlled trials with
larger sample sizes to validate these results and explore
the potential role of physiotherapy within comprehensive
CVI management strategies.
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