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Abstract

Background: Aquatic exercises have become a very important therapeutic option for chronic venous disease
(CVD). There is evidence in the literature showing that this type of exercise is a mechanism that improves venous
return and is important in vascular reeducation. These exercises also help to reduce the venous hypertension caused
by CVD, improving patients’ quality of life. Objectives: To analyze the effects of aquatic exercises on the quality of
life of patients with CVD. Methods: This was a longitudinal, prospective, interventional pilot study conducted with
16 people with CVD classified from C1 to C5. Participants were assessed at baseline using a data collection form
and administration of two quality of life questionnaires, the SF-36 (Generic) and the AVVQ-Brazil (CVD-specific),
and an Analog Visual Pain Scale (AVPS). They then undertook a program of 10 sessions of aquatic exercises, three
times per week. The quality of life questionnaires and the AVPS were administered once more after all sessions had
been conducted. Results: The data collected were subjected to statistical analysis to a significance level of p < 0.05.
Patients exhibited improved quality of life as measured by the SF-36 in the domains Physical functioning, Physical role
limitation and Pain (p < 0.05). The patients’ pain levels reduced after treatment according to the AVPS (p = 0.007).
Only scores for the Pain and dysfunction domain of the AVVQ-Brazil questionnaire exhibited significant improvement
(p = 0.013). Conclusions: Aquatic exercises were capable of improving aspects of quality of life and of reducing pain,
demonstrating that they benefit patients with CVD.
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Resumo

Contexto: O uso dos exercicios aquaticos se tornou uma modalidade terapéutica muito importante na doenga venosa
crénica (DVC). Tais exercicios tém sido apontados pela literatura como um mecanismo favoravel ao retorno venoso,
sendo importantes na reeducagdo vascular. Também contribuem para a diminuigdo da hipertenséo venosa ocasionada
pela doenga, melhorando a qualidade de vida dos individuos acometidos. Objetivos: Analisar os efeitos dos exercicios
aquaticos na qualidade de vida de pacientes com DVC. Métodos: Trata-se de um estudo-piloto, interventivo prospectivo
longitudinal, composto por 16 individuos com DVC classificados de C1 a C5. Os participantes foram avaliados através
de um formulario de coleta de dados e instruidos a responder dois questionarios sobre qualidade de vida: SF-36 (Geral)
e AVVQ-Brasil (especifico para DVC), além da Escala Visual Analdgica da dor (EVA). Em seguida, foram submetidos a
10 sessdes de exercicios aquaticos, trés vezes por semana, tendo respondido novamente aos questionarios de qualidade
de vida e EVA ap6s o termino de todas as sessdes. Resultados: Os dados coletados foram tratados estatisticamente,
com nivel de significancia de p < 0,05. Os pacientes apresentaram melhora na qualidade de vida medida pelo SF-36
nos dominios capacidade funcional, limitagdo e dor (p < 0,05). O nivel de dor nos pacientes tratados reduziu segundo
a EVA (p = 0,007). Em relagdo ao questionario AVVQ-Brasil, apenas o dominio Dor e Disfungdo apresentou melhora
significativa (p = 0,013). Conclusao: Os exercicios aquaticos foram capazes de melhorar aspectos da qualidade de
vida e de reduzir a dor, demonstrando trazer beneficios para pacientes com DVC.
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INTRODUCTION

Aquatic exercises have been used to treat a wide
range of pathologies since ancient times. The method
is currently becoming a very important therapeutic
option, helping to improve many different types of
dysfunction, including cardiovascular conditions such
as chronic venous disease (CVD).!

There is ample literature showing that aquatic
exercises are a mechanism that improves venous
return. This activity is an important tool for vascular
reeducation because immersion in water up to the
neck allows the hydrostatic pressure of the water to
act on the entire body, provoking displacement of
blood from peripheral vessels to the large thoracic
vessels. This reduces the venous hypertension caused
by valve incompetence, obstruction of vessels and
calf muscle pump dysfunction, or by all of these
factors together.>?

Exercises in an aquatic environment can be
performed with the body totally or partially immersed
in the water, and the activities performed include
hydrokinesiotherapy and aerobic exercises and
specific activities such as those prescribed by the Bad
Ragaz, Watsu and Halliwick methods, and a range
of equipment can be used to facilitate the treatment.'
This therapeutic modality has become more widespread
because of a number of different effects that it is
capable of provoking, such as relief from pain and
muscle spasms, muscle relaxation, increased blood
circulation, maintenance and/or increase of amplitude
of movements, muscle reeducation, improved muscle
strength and walking function, improvements in
patients’ psychological conditions and increased
maximum functional independence.'?

Chronic venous disease involves abnormal function
of the venous system caused by valve incompetence
which may or may not be combined with obstruction
of venous flow, leading to abnormalities of the skin
and subcutaneous tissues, primarily in the lower limbs.
Either or both venous systems, superficial and deep,
can be affected and the condition may be acquired
or congenital.**

Chronic venous disease has a direct impact on
the quality of life (QoL) of those affected, who may
complain of pain, tired legs, tingling, dormancy,
edema and ulceration in advanced stages of the
disease.”’ The pathophysiologic mechanisms are
venous valve dysfunction and/or calf vein-muscle
pump dysfunction, which cause the venous circulation
disorder.®! The Clinical signs; Etiology; Anatomic
distribution; Patholophisiology (CEAP) classification
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was developed to provide improved clinical assessment
of CVD and has become the standard method.®

While there are few scientific studies providing
evidence of vascular reeducation as a result of aquatic
exercises, it is known that the physical properties
of water are contributing factors for reducing pain,
mitigating intraarticular impact thanks to the property
of buoyancy, improving joint mobility, reducing edema
and improving venous return through the action of
hydrostatic pressure that compresses vessels and
brings the valve leaflets together.'”

Therefore, the QoL of people affected by CVD
is altered as a function of signs and symptoms that
have negative impacts on their daily lives. The lack
of studies correlating aquatic exercises for treatment
of CVD with patient QoL and the importance of
physiotherapy for prevention of CVD exacerbation
mean that studies investigating the subject in depth
are needed in order to analyze the effects of aquatic
exercises on the QoL of people with CVD, thereby
contributing to improved treatment of this disease by
adding another resource to the list of those available.

METHODS

This is a longitudinal, prospective, interventional
pilot study that was conducted at the Clinica Escola
Estacio de Alagoas (ESTACIO-FAL) teaching clinic
to determine the effects of aquatic exercises on the
QoL of people with CVD. The study was approved
by the Research Ethics Committee at the Faculdade
Estacio de Alagoas (ESTACIO-FAL), under protocol
750.433, and was designed to comply with Brazilian
National Health Council (Conselho Nacional de
Saude) resolution number 466/12.

A non-probabilistic sampling technique was used
and participants were chosen by convenience. A total
of 16 patients were selected from the clinic’s vascular
physiotherapy waiting list. An initial assessment found
that all 16 patients met the criteria for participation
in the study, but only 12 of them were able to take
part. Patients with CVD with clinical classifications
of C1 to C5 (CEAP) were invited to take part in the
study and the resulting sample had a non-uniform
distribution of these CVD subgroups.

The CEAP classification is based on a scoring
system developed in 1995 to provide a comprehensive
assessment of the clinical, anatomic, etiologic and
pathophysiologic elements of the disease and its clinical
classification is divided into the following categories:
C, —no visible or palpable signs of venous disease,
C, — telangiectasies or reticular veins, C, — varicose
veins, C, — edema, C, — hyperpigmentation and
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lipodermatosclerosis, C, —healed ulcer and C, —active
ulcer.’

Actotal of 16 patients of both sexes were recruited
on a voluntary basis, all with CVD diagnosed on the
basis of the CEAP clinical classification (C1 to C5).
Patients were excluded if they were aged under
18, had specific concurrent arterial and lymphatic
conditions, severe respiratory or cardiac problems,
kidney disease, diabetes, neuropathies, acute deep
vein thrombosis or had open ulcers (C6).

Data collection was conducted during August
and September of 2014. At the start of the study, all
volunteers who had agreed to take part signed free
and informed consent forms and the researchers
explained all of the procedures involved to them,
to ensure that there were no doubts or any type of
coercion. All participants received a copy of the form
signed by the researchers.

Participants were requested to complete a data
collection form designed by the researchers and covering
data such as body mass index (BMI), medications,
physical activity, previous surgery, erysipelas, age,
CEAP score, heredity, symptoms and disease duration.
Additionally, they were also assessed using the
Medical Outcomes Study 36 - Item Short-Form Health
Survey (SF-36, generic) and the Aberdeen Varicose
Veins Questionnaire (AVVQ-Brazil, CVD-specific).
The Analog Visual Pain Scale (AVPS) was also
administered at baseline and after completion of the
total number of sessions predefined for the study.

The SF-36 is a generic QoL questionnaire and
its validity has already been tested with people with
CVD with good results. It comprises 36 questions
that assess how disease is affecting a person’s life
in terms of their ability to perform daily activities
and occupational activities and also whether there
is emotional compromise because of the disease,
bearing in mind that the questionnaire assesses eight
domains of health: Physical Functioning, Physical
Role Limitation, Pain, General health, Vitality, Social
Functioning, Emotional Role Limitation and Mental
Health. The final score ranges from 0 to 100 and the
higher the score the better the respondent’s perceived
QoL, offering a very detailed analysis of this aspect
and of the patient’s health.'

The AVVQ questionnaire is a QoL scale designed
specifically for people with CVD and provides a
measure of disease severity. The Portuguese version
was validated for Brazil in 2012 by Leal et al."
It has four domains, Pain and dysfunction, Esthetic
appearance, Extent of varicosities and Complications,
and comprises 13 questions. The first question
consists of a diagram on which the patient illustrates,

by drawing, the sites where they feel each limb is
affected by varicose veins, which is then scored from
0 to 100, where 0 indicates no evidence of varicose
veins and 100 the most severe problems associated
with varicose veins.!!

The AVPS was developed to provide a means for
measuring and expressing perceived pain, which can
be represented in numeric values from 0 to 10, where
0 is for no pain and 10 for the worst pain possible, or
by illustrations of facial expressions classifying pain
as mild, moderate and intense, or as a combination of
both, and is quick and practical to administer, so it can
be used in hospital, clinical and research settings.'?

After baseline assessments and data collection,
patients took part in 10 sessions of aquatic exercises,
three times a week. After the end of the 10 sessions
the SF-36 and AVVQ-Brazil questionnaires and the
AVPS were administered again.

Aquatic exercises were administered in group
sessions with a maximum duration of 50 minutes each.
Warm-up was performed in the swimming pool and
consisted of walking with long steps for 10 minutes
followed by five minutes walking backwards.
A whole-body stretching routine was conducted
with an emphasis on the major lower limb muscle
groups such as quadriceps, hamstrings, triceps surae,
adductors, abductors and tibialis anterior, allowing
20 seconds for each muscle group. Next acrobic
exercises designed to improve physical condition
were performed, such as cycling with the aid of
“noodle” floats for 2 minutes and walking on the spot
at high speed for 2 minutes. Finally, the participants
performed strengthening exercises, as follows: with
their feet supported on the edge of the swimming pool
with floats below the plantar surface, patients perform
flexion-extension of hips and knees (three series of
12 repetitions), squats with legs together (three series
of 12 repetitions), strengthening of the calf pump by
plantar flexions with the knees extended (three series
of 12 repetitions), flexion and extension of the knees
with ankle floats (three series of 12 repetitions), and
flexion and extension of hips with knees extended
(three series of 12 repetitions). To end the session, a
five-minute relaxation period during which patients
were placed in decubitus dorsal, using a cervical
float jacket, “noodle” floats at the popliteal fossa and
another jacket for the lumbar region, to achieve slow
and smooth floating from side to side.

Once the exercise program had been completed,
pretreatment and post-treatment data from the SF-36
and AVVQ-Brazil QoL questionnaires and the AVPS
were tabulated using Microsoft Excel (Microsoft
Excel 2007 for Windows, Microsoft Inc., Redmond,
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WA, United States). The Wilcoxon test was used to
analyze results and determine whether or not patients
had achieved satisfactory improvements in signs and
symptoms and QoL or if they had worsened.

RESULTS

Sixteen patients were invited to take part in the study,
but only 12 were able to participate. Four patients did
not attend any further physiotherapy sessions because
of'a variety of reasons related to work commitments,
worsening health, withdrawal from treatment and
lesion involvement beyond the scope of the study.

As can be seen in Table 1, 11 of the 12 patients
who took part in the study were women (91.7%)
and one was a man (8.3%). Their ages ranged from
48 to 70 years, with a mean of 60.08 (+ 6.75). They had
BMI ranging from 23.34 to 39.54, with a mean of
30.78 (+4.42). Seven of the 12 participants had BMI
> 30 kg/m?, indicating obesity, and they had had CVD
for periods ranging from 3 to 50 years, with a mean
of 28.50 years (+ 13.74).

Table 2 shows that, according to the CEAP
classification, three patients were in category
C1 (25.0%), one was in C2 (8.3%), seven patients
were in C3 (58.3%) and one patient was classified
in category C5 (8.3%). All participants reported a
family history of the disease, while four (33.3%) of
them reported taking medication for the disease and
eight (66.7%) said they were not taking medication
for the disease.

With regard to previous illnesses, one patient (8.3%)
had a history of erysipelas and the other 11 (91.7%)
did not have a history of this disease. Half of the
patients (n = 6, 50%) reported having had surgery
for varicose veins in the past and the other six (50%)
had not undergone this type of procedure (Table 2).

Table 1. Demographic data for the sample.

Variables
Sex
Male 1
Female 1
Age
(Minimum-maximum) (48-70)
Mean + SD 60.8+6.75

Body Mass Index (BMI)

(Minimum-maximum) (23.34-39.54)

Mean + SD 30.78+4.42
Disease Duration

(Minimum-maximum) (3-50)

Mean + SD 28.50+13.74

In response to questions about their symptoms,
two patients (16.7%) reported tingling, five (41.7%)
feelings of heaviness, two (16.7%) dormancy and three
(25%) lower limb tiredness. Additionally, 10 (83.3%)
patients were sedentary while two (16.7%) had been
engaging in physical activity for more than 1 year
(Table 2).

With relation to the distributions of scores for the
domains of the SF-36 QoL questionnaire before and
after treatment, improvements could be observed in
certain domains. Table 3 lists the statistically significant
differences detected in the domains Physical functioning
(p=0.011), Physical role limitation (p =0.011) and
Pain (p=0.017). There were no statistically significant
differences for the domains, General Health Status,
Vitality, Social Functioning, Emotional Role Limitation
or Mental Health (p > 0.05).

When the domain scores and total scores for the
AVVQ-Brazil QoL questionnaire were compared
for before and after treatment, the only statistically
significant difference detected was in the Pain and
Dysfunction domain (p = 0.013) with no differences in
total scores or for the domains, Esthetic Appearance,
Extent of Varicosities or Complications (p > 0.05)
(Table 4).

In order to quantify and analyze improvements that
patients exhibited in terms of pain, pre-treatment and

Table 2. Clinical data for the sample.

CEAP n %

C1 3 25.0

2 1 83

C3 7 583

cs 1 83

Heredity 12 100.00
Medication

Yes 4 333

No 8 66.7
Previous Erysipelas

Yes 1 83

No 11 91.7
Surgery

Yes 6 50.0

No 6 50.0
Symptoms

Tingling 2 16.7

Feelings of Heaviness 5 41.7

Dormancy 2 16.7

Tiredness 3 25.0
Physical Exercise 1 Year or More

Yes 2 16.7

No 10 833

SD: standard deviation
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Table 3. Means, standard deviations and p values for SF-36 domains before and after treatment.

Domains Before After P value
Mean SD Mean SD
Physical functioning 40.00 20.67 64.17 18.27 0.011*
Physical role limitation 33.33 41.74 68.75 41.46 0.011*
Pain 49.03 22.58 65.92 21.94 0.017*
General health 47.17 13.17 52.42 1117 0.284
Vitality 50.42 13.05 52.92 14.37 0.405
Social functioning 61.46 26.36 76.04 28.46 0.048
Emotional role limitation 50.00 48.20 61.11 44.57 0.334
Mental health 61.67 20.92 70.67 2213 0.140
*Statistical significance (p < 0.05); Wilcoxon test. SD: standard deviation
Table 4. Means, standard deviations and p values for AVVQ-BRAZIL domains before and after treatment.
Domains Before After P value
Mean SD Mean SD
Pain and dysfunction 2333 14.14 8.70 12.04 0.013*
Esthetic appearance 42.35 30.25 24.90 25.24 0.139
Extent of varicosities 28.43 17.13 2329 16.08 0.336
Complications 5.98 8.20 2.86 2.59 0.104
Total score 20.41 6.22 13.41 7.33 0.080
*Statistical significance (p < 0.05); Wilcoxon test. SD: standard deviation
Table 5. Means, standard deviations and p values for AVPS ratings before and after treatment.
Variable Before After P value
Mean SD Mean SD

Analog visual pain scale (AVPS) 417 3.10 1.58 1.98 0.007*

*Statistical significance (p < 0.05); Wilcoxon test. SD: standard deviation

post-treatment AVPS ratings were compared, revealing
a statistically significant difference (p = 0.007), as
shown in Table 5.

DISCUSSION

Chronic venous disease affects thousands of people
worldwide, forcing them to change their habits to
achieve better control of the signs and symptoms.
Many studies indicate that the disease affects more
women than men,>>'>'* which was borne out in this
study, in which females predominated (91.7%) over
males (8.3%), and which can be attributed to factors
such as pregnancy, use of contraceptives and obesity.'*

The prevalence of CVD increases with age. Studies
show that 5 to 15% of adults aged 30 to 70 years
have this disease, with 1% suffering from venous
ulcers.**!> These data were also confirmed in this
study, in which the mean age was 60.08 years.

The risk factors for CVD include elevated BMI.
According to the World Health Organization (WHO),
BMI values greater than 30 kg/m? indicate obesity."
In this case, adipose tissue functions as a compressive

factor acting on veins, leading to increased reflux,
and to increased vein diameter and venous pressure.
Sugerman et al.'® state that severe obesity is also
associated with risk of venous stasis in lower limbs,
pre-tibial ulceration, cellulitis and edema. More than
half of the people who participated in this study had
a BMI indicative of obesity, associated with long
duration disease (28.50 years), demonstrating that
this risk factor is present.

With the growing increase in the number of people
with CVD and the pressing need to understand its
varying clinical forms and analyze the degree of
compromise, such as venous reflux, disease severity
and definition of its anatomic distribution, in addition
to designing the best treatment plan for patients, the
CEAP classification is an excellent tool. In the sample
in this study, the CEAP clinical classification category
with the largest number of patients was C3 (58.3%),
followed by C1 (25.0%). In contrast, Gurgel et al."”
reported that in a sample of patients who were treated
surgically for venous disease type C2 (60.5%) was
most common, followed by C3 (30.2%).
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In this study, all of the participants (100%)
reported a family history of the disease. According
to Nogueira et al.,'® the data from their study showed
that 45% of patients had a history of venous disease
in family members. In a study conducted by Morais
and Ferreira,” 63% of the participants reported a
family history and Morais and Ferreira'® also reported
that the majority of their sample (60%) were on
medication, which is different from this study, in
which just 33.3% of the volunteers reported using
this type of treatment.

Souza et al.?® reported that surgical procedures
to correct superficial venous insufficiency lead to
improvements in deep vein system function, improving
these patients’ clinical status. The data collected for
the present study revealed that half of the patients
(50%) reported having undergone this procedure.

With relation to symptoms, a considerable proportion
of the participants (41.7%) described feelings of
heaviness in their lower limbs. Berenguer et al.?!
reported that 39 of the 53 (73.58%) participants in
their study complained of the same symptoms, which
is in line with what was observed in the present study.

A study conducted by Salles-Costa et al.??
analyzed 4,030 employees of a University in Rio
de Janeiro, detecting that inactivity predominated
among females (59.2%), confirming data from the
present study, in which 10 (83.3%) members of the
sample were sedentary and just two (16.7%) had been
physically active for more than 1 year. According to
Danielsson et al.” and Scott et al.,** a lack of physical
activity reduces calf muscle pump function and can
be partially responsible for a lack or reduction of
venous drainage from the legs.

Many different resources are currently been used to
improve control of CVD, including drug treatments,
surgery, compression stockings, physiotherapy and
physical activity, with the objective of preventing
exacerbation and improving the QoL of those
affected.** This study analyzed a proposal for including
aquatic exercise as one type of physical activity in
the day-to-day routines of patients and the results
show that its effect improved some domains of QoL
according to the SF-36 QoL questionnaire, specifically,
Physical Functioning, Physical Role Limitation and
Pain (p < 0.05).

Silva et al. conducted a study designed to analyze
improvement in QoL and pain reduction in a group
of fibromyalgia patients after treatment in an aquatic
environment, observing significant differences in scores
on the SF-36 QoL questionnaire, with improvements
in parameters in several health domains, such as
Physical Role Limitation, Pain, Vitality, Social
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Functioning, Emotional Role Limitation and Mental
Health (p <0.05). The choice of activities performed in
the water was based on the fact that aquatic exercises
have been used for several chronic pathologies, but
have been investigated little with relation to CVD.

Silva et al. attempted to determine whether people
with fibromyalgia would experience a reduction
in pain after treatment in an aquatic environment.
They observed that there was no significant improvement
in pain rated with an AVPS, which contrasts with the
present study, in which patients with CVD did report
a reduction in this symptom (p = 0.007).

Research has shown that increased tolerance of
exercise and improved levels of physical resistance lead
to an improvement in general condition. When physical
condition improves, there is a simultaneous improvement
in symptoms, such as presence of pain after effort
and muscle weakness.?

According to Alberti et al.,”® physical exercise
increases lower limb muscle tone and as a consequence
can modify its effect on the venous system, with a
consequent fall in pressure when walking and increased
venous return. When exercise is combined with the
aquatic environment there is a compound effect from
the physical properties of water, such as hydrostatic
pressure, buoyancy, viscosity, flow and temperature.

The AVVQ QoL questionnaire is considered an
excellent tool for assessment of QoL in venous
patients, since it is an easily-understood and easy to
apply questionnaire that can be used to analyze people
seeking surgical treatment, conservative treatment
or other treatments and offering excellent reliability
and viability.?

In a study conducted by Klem et al.”’ to analyze
post-surgery QoL in patients with whom two different
techniques had been employed to treat incompetence
of the great saphenous vein, patients in both groups
exhibited improvements in their postoperative
AVVQ scores. In that study the participants exhibited
improvements in Pain and Dysfunction, while the
other domains did not respond significantly.

Limitations of this study were the small number
of people in the sample and the short data collection
period and therefore more in-depth studies are needed
to confirm the true efficacy of aquatic exercises for
CVD.

CONCLUSIONS

Analysis of the effects of aquatic exercises on the
QoL of people with CVD showed that these exercises
were capable of improving certain aspects of QoL
and of reducing pain, demonstrating that they are
beneficial for patients with CVD.
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